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I INTRODUCTION

1. Periodic review of the government’s rules and regulations to ensure they have kept pace
with current knowledge and changing needs is an important characteristic of good government, and we

2
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here will advance the process of providing a comprehensive review and modification, where appropriate,
of this Commission’s various rules pertaining to the implementation of the National Environmental Policy
Act (NEPA) requirements for environmental reviews, specifically those reviews related to health and
safety of radiofrequency (RF) emissions from radio transmitters. Our actions herein are intended to
ensure that our measures are compliant with our environmental responsibilities and requirements and that
the public is appropriately protected from any potential adverse effects from RF exposure as provided by
our rules, while avoiding any unnecessary burden in complying with these rules. This document is
divided into three parts: a Report and Order (Order) and a Further Notice of Proposed Rulemaking
(Further Notice) in ET Docket No. 03-137, and a Notice of Inquiry (Inquiry) in a new docket, ET Docket
No. 13-84. In the Order we conclude several technical and semantic issues initiated in 2003 that revise
and update our regulations implementing NEPA; in the Further Notice we propose to further update and
revise our procedures and treat all services equally; and in the Inquiry we request comment to determine
whether our RF exposure limits and policies need to be reassessed. The purpose of the Order and Further
Notice is to advance ET Docket 03-137 with respect to how to demonstrate compliance with NEPA and
our RF exposure limits, but that proceeding does not reach the issue of whether our exposure limits are
appropriate. Since consideration of the limits themselves is explicitly outside of the scope of ET Docket
03-137, we propose with the Inquiry to open a new docket to consider those limits in light of more recent
developments. The Inquiry is intended to open discussion on both the currency of our RF exposure limits
and possible policy approaches regarding RF exposure. We look forward to developing a complete
record to determine whether the current rules and policies should remain unchanged, or should be relaxed
or tightened.

2. Order. In the Order, we resolve several issues regarding compliance with our regulations
for conducting environmental reviews under NEPA as they relate to the guidelines for human exposure to
RF electromagnetic fields. More specifically, we clarify evaluation procedures and references to
determine compliance with our limits, including specific absorption rate (SAR) as a primary metric for
compliance, consideration of the pinna (outer ear) as an extremity, and measurement of medical implant
exposure. We also elaborate on mitigation procedures to ensure compliance with our limits, including
labeling and other requirements for occupational exposure classification, clarification of compliance
responsibility at multiple transmitter sites, and labeling of fixed consumer transmitters. A summary of
significant comments and discussion on topics initiated by the Notice of Proposed Rulemaking (Notice)'
but that do not necessitate changes to or substantively clarify our rules are provided in Appendix H and
involve summation of SAR for multiple transmitters, classification of modular devices, spatial averaging
methods near fixed transmitters, and local zoning concerns. We defer some decisions on topics initiated
by the Notice and make new proposals in the Further Notice, which extends the Notice’s scope to
encompass specific items that either were raised in comments for the first time or have evolved
significantly since the Notice was issued, including the categorical exclusion of fixed transmitters.

3. Further Notice. In the Further Notice, we seek comment on new proposals developed in
the course of this proceeding regarding compliance with our guidelines for human exposure to RF
electromagnetic fields. Our proposals reflect an effort to provide more efficient, practical, and consistent
application of evaluation procedures to ensure compliance with our guidelines limiting human exposure
to RF energy from Commission-regulated transmitters and devices. We are proposing to broadly revise
and harmonize the criteria for determining whether single or multiple fixed,” mobile,’ or portable’ RF

! Notice of Proposed Rule Making (Notice), ET Docket 03-137, Proposed Changes in the Commission’s Rules
Regarding Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Red 13187 (2003). A list of
commenters is in Appendix G.

2 We propose the term “fixed” in the Further Notice infra to describe an RF source that is physically secured at one
location and is not able to be easily moved to another location while transmitting. Temporary fixed transmitters
such as a “cell-on-wheels” (COW) or a temporary fixed earth station (TFES) are considered fixed sources which
may be able to be easily moved to another location, but since these types of transmitters are not licensed to transmit
while in motion they would also conform to the proposed description of the term “fixed RF source.”
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sources are subject to routine evaluation for compliance with the RF exposure limits or are exempted
from such evaluations. Additionally, we propose clarifications of evaluation requirements for portable
and medical implant devices. We also propose to adopt specific new requirements for signs and barriers
at fixed transmitter sites to ensure compliance with public and occupational exposure limits. Further, we
propose a clarification of the definition of transient exposure for non-workers exposed at levels up to
occupational limits.

4, With the Further Notice we make proposals by which we seek to streamline and
harmonize many procedures to achieve equal treatment of RF-emitting sources based on their physical
properties rather than service categories. Thus, we propose establishing general exemptions from
evaluation to determine compliance in place of existing service-specific “categorical exclusions.” These
proposed exemptions involve simple calculations to establish whether any further determination of
compliance is necessary. Currently, routine evaluations are required for specific rule subparts meeting
certain criteria (see Table 1 in section 1.1307(b)(1) and text in (b)(2)).” The new, general exemptions
would instead apply to all subparts authorizing RF sources, including some that are not presently listed.
Given the trend toward opportunistic spectrum access to allow services to utilize multiple bands of
frequencies with various power limits, inclusion of all services is necessary to better ensure compliance
with our exposure limits. Simple calculations should reduce the likelihood of requiring unnecessary and
burdensome evaluations for low-power portable devices. Additionally, we seek to allow the computation
of SAR for evaluation using any valid method to encourage technological development and greater
competition in the computational software marketplace.

5. Inquiry. We initiate a new proceeding with a Notice of Inquiry to determine whether
there is a need for reassessment of the Commission radiofrequency (RF) exposure limits and policies.
The Inquiry focuses on three elements: the propriety of our existing standards and policies, possible
options for precautionary exposure reduction, and possible improvements to our equipment authorization
process and policies as they relate to RF exposure. We adopted our present exposure limits in 1996,
based on guidance from federal safety, health, and environmental agencies using recommendations
published separately by the National Council on Radiation Protection and Measurements (NCRP) and the
Institute of Electrical and Electronics Engineers, Inc. (IEEE).® Since 1996, the International Commission
on Non-lonizing Radiation Protection (ICNIRP) has developed a recommendation supported by the
World Health Organization (WHO), and the IEEE has revised its recommendations several times, while
the NCRP has continued to support its recommendation as we use it in our current rules. In the Inquiry,
we ask whether our exposure limits remain appropriate given the differences in the various
recommendations that have developed and recognizing additional progress in research subsequent to the
adoption of our existing exposure limits.

6. Since the Commission is not a health and safety agency, we defer to other organizations
and agencies with respect to interpreting the biological research necessary to determine what levels are
safe. As such, the Commission invites health and safety agencies and the public to comment on the
propriety of our general present limits and whether additional precautions may be appropriate in some
cases, for example with respect to children. We recognize our responsibility to both protect the public

(Continued from previous page)
3 cf. 47 CFR § 2.1091(b) — a mobile device is used in locations other than fixed locations in such a way that a
separation distance of at least 20 centimeters is normally maintained. We propose in the Further Notice infra the
term “separation distance” to be defined as the minimum distance in any direction, from any part of the radiating
structure of a transmitting antenna or antenna array, to the body of a nearby person.

4 cf. 47 CFR § 2.1093(b) — a portable device is used in locations other than fixed locations in such a way that a
separation distance less than 20 centimeters is normally maintained.

3 See 47 CFR § 1.1307(b).

® The Standards Association body of the IEEE dealing with standards development for human exposure to
electromagnetic energy is called the International Committee on Electromagnetic Safety (ICES).
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from established adverse effects due to exposure to RF energy and allow industry to provide
telecommunications services to the public in the most efficient and practical manner possible. In the
Inquiry we ask whether any precautionary action would be either useful or counterproductive, given that
there is a lack of scientific consensus about the possibility of adverse health effects at exposure levels at
or below our existing limits. Further, if any action is found to be useful, we inquire whether it could be
efficient and practical.

7. In the Inquiry we ask questions about several other issues related to public information,
precautionary measures, and evaluation procedures. Specifically, we seek comment on the feasibility of
evaluating portable RF sources without a separation distance when worn on the body to ensure
compliance with our limits under present-day usage conditions. We ask whether the Commission should
consistently require either disclosure of the maximum SAR value or other more reliable exposure data in
a standard format — perhaps in manuals, at point-of-sale, or on a website. Additionally, we seek comment
on appropriate education and outreach to the public on low-level exposure to RF energy from fixed
transmitters in the environment. We also inquire about aspects of evaluation procedures to establish
whether the standardization process can be improved considering the fast pace at which technology
changes.

8. Environmental Evaluation. The National Environmental Policy Act of 1969 (NEPA)
requires agencies of the Federal Government to evaluate the environmental effects of proposed major
federal actions that significantly effect the quality of the human environment.” The Commission’s NEPA
regulations (47 C.F.R. §§ 1.1301-1.1319) include guidelines for human exposure to RF energy emitted by
Commission-regulated transmitters and facilities based on the recommendations of expert agencies and
organizations with responsibilities for health and safety.® The regulations and guidelines that govern
human exposure to RF radiation prescribe acceptable levels of RF exposure and procedures to
demonstrate compliance with applicable RF exposure limits. The rule changes that we adopt in the Order
and propose in the Further Notice do not change the existing RF exposure limits or have a practical effect
on human exposure to RF radiation. They consist instead of technical, non-substantive changes in how
RF exposure is evaluated and how compliance with the existing RF exposure limit is demonstrated. In
reliance on the analysis/recommendations of agencies and organizations with expertise over RF
measurement and the health effects from human exposure to RF radiation,” we find that none of the rule
changes adopted or proposed herein have potentially significant effects on the quality of the human
environment for purposes of NEPA, the regulations of the Council on Environmental Quality (“CEQ”)

’ National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335.

¥ See 47 CFR § 1.1307(b), Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental
Effects of Radio frequency Radiation), 11 FCC Recd 15123 (1996); Second Memorandum Opinion and Order and
Notice of Proposed Rule Making in ET Docket 93-62, 12 FCC Red 13494 (1997), aff’d sub nom, Cellular Phone
Taskforce v. Federal Communications Commission, 205 F.3d 82 (2d Cir. 2000).

K See, Order 9 23-26 (revising the rules to allow evaluation of SAR to demonstrate RF compliance for all fixed and
mobile RF sources in reliance on a report of the National Council on Radiation Protection and Measurements
(NCRP) regarding the comparative safety of SAR and MPE methodologies); Order 4 55-56 (deciding to classify
the pinna as an extremity based on the deliberations of the Institute of Electrical and Electronics Engineers (IEEE)
(which had included a review of the pinna’s tissue composition and recent research regarding the thermophysiology
of the tissue when used near various devices) and on the assessment of the Food and Drug Administration (FDA)
that the increased deposition of power to the outer ear (due to its treatment as an extremity) is not of significant
concern); Further Notice [ 185-203 (relying on a combination of publications from IEEE, NCRP, and expert
engineers cooperating with the National Association of Broadcasters (NAB) to develop a proposal for signage and
access restriction for compliance with exposure limits at fixed transmitter sites); and Further Notice § 196 —
Category Four (proposing an option to defer to the Occupational Safety and Health Administration (OSHA)
lockout/tagout procedures to ensure human safety near high power transmitters where exposure could exceed ten
times the occupational limit).
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(40 C.F.R. Parts 1500-1508), or the Commission’s environmental rules.'’ This includes consideration of

the pinnae (outer ears) as similar to hands, feet, wrists and ankles in reliance on the expert determinations
of IEEE and FDA that this is appropriate for evaluating human exposure to RF radiation and its effects on
human health.

9. We also seek comments from the public, from any federal agency with jurisdiction by
law or expertise over the environmental impact of human exposure to RF energy, and from expert
organizations, regarding the potential environmental impacts, including any cumulative impacts, of the
rule changes proposed in the Further Notice. Finally, we propose that any NEPA evaluation is premature
at this time with respect to the Inquiry, which merely seeks to determine whether there is a basis to
reevaluate the Commission’s RF exposure limits and policies. Such impact will be considered and the
need for an environmental assessment (EA) will be evaluated at that time if we decide in the future to
adopt new rules in the course of the new docket initiated by the Inquiry.

I1. BACKGROUND

10. The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal
Government to evaluate the effects of their actions on the quality of the human environment."" To meet
its responsibilities under NEPA, the Commission has adopted requirements for evaluating the
environmental impact of its actions. One of several environmental factors addressed by these
requirements is human exposure to RF energy emitted by Commission-regulated transmitters and
facilities, and the Commission has adopted rules and guidelines, as required,'? establishing acceptable
levels of such exposure."

11. In its 1996 Report and Order and its 1997 Second Memorandum Opinion and Order in
ET Docket 93-62,'* the Commission established guidelines for evaluating the environmental effects of
radiofrequency radiation. These guidelines include limits for Maximum Permissible Exposure (MPE) and
Specific Absorption Rate (SAR), including limits for both whole-body and partial-body exposures, based

' This rulemaking, which revises the FCC regulations implementing the National Environmental Policy Act
(NEPA), does not require an environmental review under NEPA. The Council on Environmental Quality
regulations do not direct agencies to prepare a NEPA analysis or document before establishing Agency procedures
(such as this regulation) that supplement the CEQ regulations for implementing NEPA. Agencies are required to
adopt NEPA procedures that establish specific criteria for, and identification of, three classes of actions: those that
normally require preparation of an environmental impact statement; those that normally require preparation of an
environmental assessment; and those that are categorically excluded from further NEPA review (40 CFR 1507.3(b)).
Categorical exclusions are one part of those agency procedures, and therefore establishing categorical exclusions
does not require preparation of a NEPA analysis or document. Agency NEPA procedures are procedural guidance to
assist agencies in the fulfillment of agency responsibilities under NEPA, but are not the agency’s final determination
of what level of NEPA analysis is required for a particular proposed action. The requirements for establishing
agency NEPA procedures are set forth at 40 CFR 1505.1 and 1507.3. The determination that establishing
categorical exclusions does not require NEPA analysis and documentation has been upheld in Heartwood, Inc. v.
U.S. Forest Service, 73 F. Supp. 2d 962, 972-73 (S.D. Ill. 1999), aff’d, 230 F.3d 947, 954-55 (7th Cir. 2000).
Furthermore, having consulted with, and relied on the recommendations of federal agencies and organizations with
expertise in measuring RF exposure and evaluating the significance of exposure to RF radiation on human health,
we find that the rule changes adopted or proposed herein will not have a significant environmental effect.

" National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335.
12 See footnote 176, infra.
13 See 47 CFR § 1.1307(b).

14 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency
Radiation), 11 FCC Red 15123 (1996); Second Memorandum Opinion and Order and Notice of Proposed Rule
Making in ET Docket 93-62, 12 FCC Rcd 13494 (1997).
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on criteria published by the National Council on Radiation Protection and Measurements (NCRP)'® and
by the American National Standards Institute/Institute of Electrical and Electronics Engineers, Inc.
(ANSI/IEEE).'® The 1996 Report and Order also established “categorical exclusions” from routine
environmental evaluation for RF exposure for radio stations and existing facilities, which have technical
characteristics that minimize the likelihood of exceeding our guidelines.

12. In its 2003 Notice in this proceeding,'” the Commission noted that some transmitters and
devices categorically excluded from routine environmental evaluation for RF compliance may be
inappropriately excluded and that certain exclusion criteria can be harmonized to govern similar facilities
in different services. In addition, it proposed to revise certain rules to clarify the responsibilities of
licensees and grantees and to ensure compliance with its RF exposure rules in a more practical, consistent,
and efficient manner. Accordingly, the Commission made several evaluation requirement proposals
related to compliance with the limits for human exposure from fixed, mobile, and portable transmitters.
The Commission did not propose to modify the exposure limits themselves, which were developed in
conjunction with other federal agencies that have primary expertise in health and safety."® Consistent
with prior documents in this proceeding, this Order and the companion Further Notice herein do not
invite comment regarding the exposure limits themselves; however, the exposure limits are subject to
review in a new proceeding, beginning with the /nquiry, which is the final part of this document.

13. As discussed in further detail in the Inquiry infra,” the International Commission on
Non-Ionizing Radiation Protection (ICNIRP) published exposure guidelines in 1998,* and the IEEE
published a major revision to its RF exposure standard in 2006.*' Every IEEE standard is subjected to
review at least once every five years for revision or reaffirmation, so either a new revision of IEEE Std
C95.1 or a reaffirmation of the latest version is expected in the near future. Having already released its
latest guidelines on low frequency fields in 2010, we anticipate that ICNIRP may also release a revision

' National Council on Radiation Protection and Measurements (NCRP), Biological Effects and Exposure Criteria
for Radiofrequency Electromagnetic Fields, NCRP Report No. 86, Sections 17.4.1, 17.4.1.1, 17.4.2, 17.4.3 and
17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814. The National Council on Radiation Protection and
Measurements is a nonprofit corporation chartered by Congress in 1964 primarily to collect, analyze, develop, and
disseminate information on radiation protection.

' American National Standards Institute (ANSI), IEEE Standard for Safety Levels with Respect to Human Exposure
to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, ANSI/IEEE Std C95.1-1992, Sections 4.1 and 4.2,
copyright 1991 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10017.
IEEE is a non-profit international professional association of electrical and electronics engineers involved in
technology standards development. ANSI is a private, not-for-profit organization that oversees its members and
constituents throughout the process of standards development.

' Notice of Proposed Rule Making, ET Docket 03-137, Proposed Changes in the Commission’s Rules Regarding
Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003). A list of commenters is in
Appendix G.

" Id. at 13189,
1 See 9 211- 215 infra.

% International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to
Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 300 GHz), Health Physics 74 (4): 494-522,
1998. ICNIRP is an international non-profit-making body of independent scientific experts addressing the
possibility of adverse effects on human health of exposure to non-ionizing radiation.

*! Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to
Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright
2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.

*? International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to
time-Varying Electric and Magnetic Fields (I Hz - 100 kHz), Health Physics 99(6): 818-836, 2010.
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of its RF standard in the near future. These more recent international exposure standards activities have a
fundamentally similar basis in protecting against established adverse health effects due to tissue heating.
However, it is noteworthy that both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over
10 grams as opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram. We also note
that ICNIRP specifies slightly more restrictive MPE limits for continuous exposure than the present
Commission guidelines permit at some frequencies. Also we have observed ongoing international health-
related activity in this area, with the World Health Organization (WHO) initiating its electromagnetic
fields (EMF)* program in 1996>* and continuing its broad efforts in this area with its more recent
publication of model legislation for national entities,” as well as the International Agency for Research
on Cancer (IARC) classifying both RF and ELF fields as possibly carcinogenic to humans.*

III. REPORT AND ORDER

14. This Order resolves issues raised in the Notice, that have already experienced a notice
and comment period in ET Docket 03-137, and for which an adequate record exists to support a decision.
Generally, this Order seeks to resolve certain evaluation matters involving the determination of potential
exposure levels by calculation or measurement and certain mitigation matters involving post-evaluation
procedures to ensure exposure limits are not exceeded (such as labels, signs, barriers, enforcement, and
occupational issues). Currently, categorical exclusion from Environmental Assessment with respect to
RF exposure can be achieved by either: (1) demonstrating compliance with our RF exposure limits,”’ or
(2) falling into a category based on proximity and power level.”® In the Further Notice, we briefly
summarize our original proposals and comments (a more detailed summary can be found in Appendix H)
initiated by the Notice dealing with categorical exclusion and propose new general exemption® criteria
based on proximity, frequency, and power that will streamline the determination of whether preparation
of a routine RF evaluation is necessary.

15. As explained in the next paragraph and in the sections which follow, our rule revisions
are intended to provide applicants with alternative methods of showing that they comply with the RF
exposure limits, which could reduce the costs of applying for licenses and grants without relaxing the
current protections against excessive RF exposure. For example, we establish a definitive basis in SAR

% In the context of the WHO, EMF encompasses the frequency range of 0 to 300 GHz, including extremely low
frequency (ELF) fields.

* See http://www.who.int/peh-emf/project/EMF_Project/en/index.html.

%> See World Health Organization (WHO), Model Legislation for Electromagnetic Fields Protection, Articles 2.1,
7.4 and 7.5, 2006, ISBN 978 92 4 159432 5, http://www.who.int/peh-
emf/standards/EMF_model_legislation 2007.pdf.

6 See IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 80, Non-Ionizing Radiation,
Part 1: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields, World Health Organization
International Agency for Research on Cancer, IARCPress, 2002. See also Carcinogenicity of Radiofrequency
Electromagnetic Fields, Vol. 12, Issue 7, pp. 624-626, WHO IARC Monograph Working Group, Lancet Oncology,
2011.

27 See §§ 1.1306(b)(3) and 1.1307(b).
% See §§ 1.1307(b)(1) and 1.1307(b)(2).

*% The Commission agrees with comments by BSL (See BSL Comments at 2-7) regarding the proper usage of the
term “categorical exclusion.” Thus, we are using the terminology “exemption” from determination of compliance to
refer to categorical exclusion based on proximity and power in the Further Notice proposals. However, in this
Order, we continue to use “categorical exclusion” in order to be consistent with the Notice. Finally, we retain the
term “categorical exclusion” as it applies to the compliance-based meaning that preparation of an Environmental
Assessment is required if an action would result in human exposure in excess of our limits (§ 1.1306(b)(3)) or for
other matters listed in § 1.1307(a).
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for standard analysis procedures to reliably determine compliance, and we clarify our requirements near
RF transmitters, seeking to reduce costs for licensees and grantees where possible, while maintaining full
compliance with our RF exposure guidelines to ensure safety.*

16. In this Order, we adopt rules explicitly permitting licensees and grantees to demonstrate
that they comply with the Commission’s RF exposure rules based on specific absorption rate (SAR) in
lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters. Providing an additional
option for parties to demonstrate that they comply with the RF exposure limits could reduce those parties’
expenses in some cases. Additionally, in the Order, we classify the outer ear as an extremity based on
similarities to other parts of the body such as the hands and feet, which are already classified as
extremities. This reclassification of the outer ear as an extremity is consistent with health agency
comment and industry standards and should eliminate unnecessary compliance costs that could occur
under alternative evaluation schemes.

17. We also in this Order more clearly specify the applicability requirements for
occupational exposure limits at fixed transmitter sites and better define labeling requirements for
occupational users of portable and mobile devices. We finally discuss, clarify, and reaffirm our rules
dealing with responsibility at sites with multiple fixed transmitters, as well as our rules on appropriately
labeling fixed transmitters installed at consumers’ homes.

A. Evaluation of RF Exposure

18. Currently, “routine environmental evaluation” is described in our rules as “determination
of compliance” with our exposure limits, which could be achieved by either computation or
measurement.”’ Methods for evaluation of compliance include computation and measurement of field
strength, power density, or specific absorption rate (SAR), depending on the RF source. The guidelines
for evaluation of compliance with our human exposure limits can be found in OET Bulletin 65.%

19. The topics regarding evaluation included in this Order are: use of SAR as a primary
metric over power density or field strength at frequencies below six gigahertz,> citation to our policies on
evaluation procedures in our rules,* classification of the pinna (outer ear) as an extremity,”” and use of
SAR measurements in the Part 95 MedRadio devices to be consistent with Part 1.*° As mentioned
previously,”” a summary of significant comments and discussion on topics initiated by the Notice but that
do not necessitate changes to our rules is provided in Appendix H.

1. Primacy of Specific Absorption Rate (SAR) over Power Density or Field
Strength below 6 GHz

20. Summary. In the Notice, we proposed to allow evaluation based on specific absorption
rate (SAR) in lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters, since the

3% In the Order and Further Notice we deal only with application of our existing exposure limits; however, in the
Inquiry we broach the subject of efficacy and currency of our exposure limits.

3! See §§ 1.1307(b)(1) and 1.1310.

32 OET Bulletin 65, Edition 97-01, August 1997.
33 See section I11. H. of the Notice.

.

33 See section 111 E. of the Notice.

3% See section 111 J. of the Notice.

37 See para. 2 supra.
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MPE limits are derived from the SAR limits. Comments received were generally supportive, and we here
incorporate SAR as a primary exposure limit in section 1.1310 of our rules. (Note that this consideration
refers only to fixed and mobile transmitters; SAR evaluation continues to be required for portable
transmitters.)

21. Original Proposals. In the Notice, we explained that the IEEE standards and NCRP
criteria used in deriving the Commission’s RF exposure criteria are based on allowed levels (“basic
restrictions”) for SAR.”® Because of the impracticality of measuring for SAR within the body at a
distance from a transmitter (e.g., on the ground near a television transmitting antenna or a cellular base
station antenna), these SAR levels were used by the standard-setting bodies to derive reference levels for
MPE that are expressed as field strength and/or power density. These parameters are readily measureable
with common instrumentation in free-space at any location that may be occupied by a body. As a
consequence, when section 1.1310 was adopted it referred only to the MPE values for field strength
and/or power density but not to the underlying SAR values, as SAR evaluation was not a consideration
for fixed or mobile transmitters. In the Notice, we noted that in light of continuing developments in
practical SAR evaluation this section should also specify the SAR values from which the MPE values
were derived, and we proposed to add this specification.” We also proposed to amend section 1.1310 to
reference the underlying whole-body and/or partial-body SAR values for exposure criteria and to allow
for evaluation of SAR in lieu of power density or field strength for demonstrating compliance.*

22. Comments. Almost all of the parties that responded to this proposal supported it.*!
Motorola, Inc. (Motorola) pointed out that SAR is the basic quantity used to derive the Commission’s
exposure guidelines and, therefore, should be allowed as a compliance metric. Motorola and others also
agreed that simple compliance based on MPE values may overstate the actual RF energy absorption of
persons near transmitters and that SAR is a more accurate indicator of human exposure. The only
commenter expressing reservations regarding our proposal was The EMR Network (EMR Network),"
which contended that SAR should only be used for evaluating compliance in this context when it results
in “greater safety” than an MPE measurement.

23. Decision. We will amend our rules as proposed to reference the underlying whole-body
and partial-body exposure limits for SAR and to allow evaluation of SAR in lieu of power density or field
strength for demonstrating compliance of all fixed and mobile RF sources below 6 GHz.* (SAR
evaluation continues to be required as the only acceptable compliance metric for portable devices below 6
GHz.*) Accordingly, we will henceforth consider both MPE and SAR to be appropriate measures for
determining compliance, where applicable. Although SAR evaluation has a more direct relationship to
our exposure limits below 6 GHz, it can be difficult to evaluate in some instances, and so standards bodies
derived MPE as an alternative, essentially equivalent method, that is more practical to use in some
situations. In so doing, in order to ensure that such measurements resulted in compliance with the SAR
limits, conservative measurement methods were specified. Entities can continue to use derived MPE
evaluation methods for fixed and mobile RF sources where appropriate, as long as compliance with both
the whole-body and localized SAR limits are ensured. Although evaluation using either MPE or SAR

3 Notice, 18 FCC Red at 13204-05, 9§ 44.
¥ 1d.
“a.

! See Cingular comments at 15; Dell comments at 3; Ericsson comments at 8; Motorola comments at 14-15; Nokia
comments at 8; T-Mobile comments at 15; TIA comments at 13.

42 See EMR Network comments at 4.
# See § 1.1310 in Appendix A infia.
# See §2.1093.
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may result in somewhat different distances for the same source to achieve compliance with the
measurement metric, the practical effect of those differences will be negligible.

24. As SAR is the basic restriction developed to safeguard human health from the effects of
RF emissions, compliance with the SAR guidelines directly will provide ipso facto the protection
specified in our RF safety guidelines.* Additionally, as evaluation under either method provides for
compliance with our RF safety guidelines, both methods ensure “safety;” the essence of our threshold
limit is that any exposure below the limit is protective of humans*® and there is no “greater safety”
associated with selecting whichever evaluation is more restrictive in any given circumstance, as suggested
by EMR Network’s argument.”” The question of whether our current guidelines provide for the public’s
safety from possible health hazards from RF exposure as a general matter is a separate consideration, and
that issue is addressed in our Inquiry, infra. Accordingly, as either method will constrain RF emissions to
levels consistent with our SAR guidelines, this change will not have environmental consequences. We
observe that we already rely on one set of exposure limits over another in some cases, as we require
evaluation using SAR in lieu of MPE at separation distances less than 20 centimeters and frequencies
below 6 GHz and we rely on MPE in lieu of SAR at frequencies above 6 GHz.** Below 6 GHz, we
clarify here that SAR is primary to MPE at any distance, considering the result of MPE evaluation could
differ from that of SAR evaluation under certain circumstances. Since MPE limits were derived from the
whole-body SAR limits assuming uniform whole-body exposure — not localized or non-uniform exposure
— consideration of localized SAR limits in addition to whole-body SAR becomes necessary at distances
less than 20 centimeters. However, for whole-body exposure at distances greater than 20 centimeters and
below 6 GHz, we continue to consider spatial-averaging techniques as sufficient to use along with MPE
to deralgnstrate compliance with both localized and whole-body SAR limits in non-uniform fields in most
cases.

25. The derived MPE limits are practical and adequate under certain conditions, including
sufficient separation distance from the source. However, we note that accepted, generic procedures for
determining SAR throughout the range of varied circumstances have not been developed. Accordingly,
the acceptability of the procedures that a proponent of an RF source uses to calculate the relevant SAR
values must, at this point, be assessed on an ad hoc basis. More specifically, in a compliance showing
that uses SAR, the proponent must demonstrate that the device was evaluated in all applicable operating
configurations and exposure conditions, considering both whole- and partial-body limits and both near-
and far-field situations. In view of the above, we find that section 1.1310 should reference both the basic
SAR guidelines as well as the derived MPE reference levels. We will continue to allow MPE for
demonstration of compliance with our limits under the conditions we have allowed in the past as a matter
of choice for entities who may wish to trade the occasionally more restrictive results for the relative ease
of application in some cases. Applicants that wish to do so should be allowed to perform a SAR
evaluation in lieu of determining power density or field strength, but only where the applicant

*# See Sections 17.3, Development of the SAR Exposure Criteria, NCRP Report No. 86, Biological Effects and
Exposure Criteria for Radiofrequency Electromagnetic Fields, which describes whole-body SAR as the
“fundamental criterion.”

* More completely, given the safety factor built into our threshold limit, any exposure below or near the limit is
considered to be protective of humans.

*7 See Sections 17.4.1 and 17.4.2, NCRP Report No. 86, Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields.

* Above 6 GHz, we rely on MPE instead of SAR because energy deposition would occur primarily on the surface
of the skin, so an SAR average over a one-centimeter depth of tissue (corresponding to a 1-g cube) would not be
appropriate.

* Wwe sought comment in the Notice on spatial averaging techniques, and a discussion on the comments we received
is included in Appendix H infra.
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demonstrates the use of valid procedures and conditions (e.g., in supplemental technical information) for
establishing the accuracy, relevance, and enforceability of the SAR evaluation. However, where the
compliance of a device or transmitter installation is based on MPE assessment and is later found to be
noncompliant with the MPE requirement, post factum SAR evaluation showing compliance with the SAR
guidelines will not be allowed as a response to enforcement action. That is, licensees and others desiring
to base compliance on SAR values must choose to do so and document compliance during licensing,
renewal, or equipment authorization, not in response to a Commission enforcement action based on non-
compliance with the MPE limits. Accordingly, we are amending section 1.1310 to reference the
underlying whole-body and partial-body SAR values for exposure criteria, allow for evaluation of SAR in
lieu of power density or field strength when demonstrating compliance at frequencies below 6 GHz, and
require that the demonstration of compliance contain sufficient information for the Commission to
conclude that the evaluation was conducted using technically supportable methods and exposure
conditions in a manner that permits independent assessment. In conjunction with this change, while we
consider the likelihood of such an occurrence to be quite small, we make clear here that SAR evaluation
post factum after a violation of the MPE limits is determined cannot be used to undermine enforceability
of the MPE limits.

26. The addition of an option to use SAR values for demonstrating RF exposure compliance
should not result in any increased costs since the current option of conducting an MPE-based evaluation
will remain available and can be used as appropriate if, in a particular instance, the applicant determines
that the costs of using the new option are unacceptably higher. We expect that industry will be able to
determine whether the option for SAR evaluation decreases the expected net compliance cost compared to
MPE evaluation on a case-by-case basis. SAR evaluation could result in smaller required separation
distances between people and antennas than those required based on MPE while still ensuring compliance
because it would reduce error in compliance distance determination.”® However, SAR evaluation is
associated with higher analytical and administrative costs, so the SAR option will decrease net cost in
those cases where decreased mitigation costs exceed SAR compliance costs.

27. Since SAR evaluation costs apply only once to each unique device or antenna
configuration but mitigation costs are ongoing and apply to each individual manufactured device or
installation, even a small decrease in repeated mitigation costs could easily offset the cost of SAR
evaluation. These cost considerations should generally apply to both fixed and mobile transmitters.
International standard procedures have been developed to make use of SAR evaluation for one subset of
radiators — wireless base station antennas.”’ Many common low power transmitters classified as mobile
(> 20 cm), such as Wi-Fi and cordless phone bases, smart meter transmitters, or radio-frequency
identification (RFID) readers may be able to show SAR compliance intrinsically on contact such that an
SAR evaluation may eliminate unnecessary or overly restrictive grant conditions, especially if adequate
non-conductive covers, coatings or radomes are used to maintain a specific separation distance necessary
for compliance. Currently, grants of equipment authorization for such devices normally state that a 20 cm
separation distance should be conservatively maintained, but this may be unnecessary if SAR data were
submitted. However, collocated transmitting antennas would have to be considered in SAR evaluations
as appropriate which may diminish the practical use of SAR evaluation.

%0 We reiterate here that any such reduction in separation distance, as it would only reduce superfluous separation,
would not affect compliance with our guidelines or environmental impact.

3! See International Electrotechnical Commission, Determination of RF field strength and SAR in the vicinity of
radiocommunication base stations for the purpose of evaluating human exposure, 62232 ed. 1.0, TC/SC 106, 2011,
http://www.iec.ch/.
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2. Technical Evaluation References in Rules

28. Summary. We intend to discontinue the Office of Engineering and Technology (OET)
Bulletin 65 Supplement C, an informational document which provides guidance and general statements of
our policies with regard to our RF exposure limits for portable and mobile devices, since OET has been
able to provide more up-to-date information for these devices in its Knowledge Database (KDB).”> Thus,
we amend section 2.1093(d)(3) to reference the KDB which will continue to be frequently updated to
reflect our most recent guidance and policies on evaluating compliance with our RF exposure limits.

29. Original Proposals. As discussed in the Notice, specific guidance on acceptable
procedures for evaluating compliance of portable devices with the Commission’s SAR guidelines is
provided in Supplement C of FCC OET Bulletin 65, issued and updated by the Commission’s Office of
Engineering and Technology, and our rules reference Supplement C where SAR measurement is
implicated.” These procedures generally reflect those that have been developed for SAR analysis by an
expert committee of the IEEE.**

30. The references to Supplement C in our rules are understood to incorporate that edition of
Supplement C extant at the time the particular rule was adopted. This results eventually in reference to
outdated protocols and procedures and can result in confusion as to what constitutes acceptable
procedures for evaluating SAR for portable devices. We must follow formal rulemaking procedures to
update outdated references in our rules, however slight or obvious. Accordingly, we proposed to revise
our rules so that they generically reference the most recent edition of Supplement C. We made this
proposal to eliminate confusion about our recommended procedures and so that updates to our guidelines
for device evaluation can be accommodated more quickly through revisions in Supplement C. We also
proposed to delete the reference in section 2.1093(d)(3) of our rules to IEEE Standard C95.3-1991, which
is outdated, and for mobile devices we proposed to add a similar reference to OET Bulletin 65 in the
introductory text of section 2.1091(d). Additionally, we proposed to amend section 2.1093 to indicate
that computational modeling may be used to demonstrate compliance with the SAR limits only if
supported by adequate documentation.

31. Comments. Many of the commenters on this issue generally agreed that Supplement C is
an appropriate document for providing guidance on acceptable procedures for evaluating SAR from
wireless devices.”> However, some commenters preferred that our rules refer instead to specific standards
developed by expert organizations. Motorola, for example, was concerned that such a reference could
result in a loss of “flexibility” in the guidelines contained in Supplement C and that any subsequent
changes to Supplement C would have to occur through a lengthy rulemaking process.*® Motorola urged

32 See https://apps.fce.gov/oetcf/kdb/. OET publishes technical guidance documents on their Knowledge Database
(KDB) website. This guidance is developed by the staff based on individual inquiries for clarification of test
procedures for new technology as well as discussions with test labs and Telecommunications Certification Bodies.
The KDB documents do not necessarily represent the only acceptable methods for measuring RF exposure or
emissions, and are not binding on the Commission or any interested party. Rather, they represent procedures that
have proven useful in specific cases and situations, and which may be helpful to an applicant in settling on testing
procedures that it will use to make an RF emissions exposure determination regarding its own unique device or
technology.

3 See, e.g., §§ 2.1091 and 2.1093 of our rules. 47 C.F.R. §§ 2.1091, 2.1093.

> IEEE Standards Coordinating Committee 34 (SCC34), Subcommittee 2. Recommended Practice for Determining
the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body Due to Wireless Communications
Devices: Experimental Techniques. TEEE Standard 1528-2003.

5 See Cingular comments at 15; Cisco comments at 12-13; Ericsson comments at 7; IEEE 802 comments at 7;
PalmOne reply comments at 3; Qualcomm comments at 7-8; TIA comments at 10-11; Wi-Fi comments at 10.

3¢ See Motorola comments at 9-12.
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that the Commission instead reference the specific standards developed by committees of the Institute of
Electrical and Electronics Engineers (IEEE) and International Electrotechnical Commission (IEC). The
Cellular Telecommunications and Internet Association (CTIA) also supported incorporating references to
standards of outside expert organizations, such as the IEEE and IEC, rather than references to a document
that, CTIA said, is based on some, but not all, internationally-accepted testing techniques.”” CTIA
pointed out that Supplement C is intended only to provide guidance and that Supplement C clearly states
that it is not intended to establish “mandatory procedures.”

32. The Telecommunications Industry Association (TIA) supported a general reference to the
IEEE recommendations that are the basis for the Commission requirements.>® It strongly recommended
that the Commission rely on international consensus standards. TIA submitted that as IEEE refines SAR
evaluation guidelines, they can be incorporated into Supplement C. TIA was concerned that a general
reference to Supplement C would seem to indicate that the Commission would modify evaluation
requirements without consultation with relevant expert IEEE committees. Further, TIA contended that
Supplement C provides only limited direction. Cisco Systems, Inc. (Cisco) and Ericsson™ supported the
proposal to reference the most current edition of Supplement C in the rules, and they commented that this
would allow the Commission to rapidly incorporate new evaluation procedures without involving
rulemaking procedures.”” However, Ericsson also believed it is important that the Commission
incorporate the most appropriate international standards and practices developed by the IEEE, IEC, and
the European Committee for Electrotechnical Standardization (CENELEC).

33. APREL®" agreed in principle that the Commission should include reference to
internationally accepted standards, but it commented that reference should be made to all standards that
may have scientific merit, not just those of the IEEE and IEC.* Nokia suggested that the Commission’s
rules contain a reference to the IEEE standard, as modified by the relevant IEEE committee, to ensure that
the rule reference always points to the most current evaluation methods.”” Nokia, Inc. (Nokia) also urged
the Commission to reference the new IEC standard for evaluating SAR from “body worn” wireless
devices, once this standard is finalized.

34. PalmOne saw no practical difference between the Commission’s proposal and the
“accepted policy of today.”®* PalmOne supported our proposal, provided that the Commission continues
to allow all relevant standards, such as those of the IEEE and the IEC, to be used, a view also expressed
by IEEE 802° and Wi-Fi Alliance (Wi-Fi).®* PalmOne noted that a rule reference only to Supplement C
will simplify the evaluation process by allowing manufacturers to reference one document as containing
“preferred guidelines,” while still allowing them to consult other standards if required. PalmOne agreed
with Cisco’s comments supporting referencing Supplement C but, like Cisco, urged caution against
revising the document too rapidly without sufficient notice.

>7 See CTIA comments at 11-12.

>% See TIA comments at 10-11.

5 Ericsson, Inc., and SONY Ericsson Mobile Communications, Inc. (Ericsson).
50 See Cisco comments at 12-13; Ericsson comments at 7.

6! APREL Laboratories and Spectrum Sciences Institute (APREL).

62 See APREL comments at 4.

83 See Nokia comments at 7.

64 See PalmOne reply comments at 3.

5 Institute of Electrical and Electronics Engineers, Local and Metropolitan Area Networks Standards Committee
IEEE 802 (IEEE 802).

% See TEEE 802 comments at 7; Wi-Fi comments at 10.
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35. Cingular suggested that public comment should be obtained prior to revising Supplement
C. However, PalmOne disagreed and believed that this would negate the intended benefit of the
Commission quickly revising procedures and policies as new advances are made. Qualcomm, Inc.
(Qualcomm) supported the proposal and urged that guidelines for testing of transmitter modules also be
formally incorporated into Supplement C.*®

36. Motorola disagreed with our proposal to amend section 2.1093 to indicate that
computational modeling may be used to demonstrate compliance only if supported by adequate
documentation.”” Motorola maintained that this qualification is not necessary and is redundant since
section 2.1093(c) already requires that technical information must be submitted upon request. Rather than
placing this language in the rules, Motorola suggested the Commission give consideration to
implementing a “declaration of conformity”” procedure for portable and mobile devices.

37. Decision. We intend to discontinue use of Supplement C as an informative reference for
evaluation of mobile and portable devices. Thus, instead of adopting a generic reference to Supplement C
in appropriate rule sections, we will reference the Office of Engineering and Technology (OET)
Laboratory Division Knowledge Database (KDB) to provide current guidance and policies on acceptable
procedures for evaluating wireless devices. This will provide us with the ability to promptly update this
guidance as the work of expert bodies and other research indicate that changes are appropriate. Contrary
to Motorola’s concern, the purpose of this change is to allow quicker modifications to our policies
pertaining to evaluation procedures and processes.”'

38. With regard to some commenters’ concerns that we should reference expert bodies and
international standards, we fully intend to continue to use the KDB to provide guidance on techniques and
methodologies recommended by internationally and domestically accepted expert standards bodies, such
as the IEEE and the IEC, to the extent that their standard procedures ensure compliance with our exposure
limits. Commission staff will continue to be active participants on the committees that develop these very
standards. However, contrary to the position of commenters that would have us directly incorporate the
standards of other bodies as our policy, it is the responsibility of this Commission to ensure compliance
with our exposure limits, and thus this agency will make the ultimate judgment as to whether we should
include them. Also, guidance on evaluation methodologies and protocols might not be completely
addressed by individual independent standards. By issuing our own guidance on our policies, we can
communicate how best to incorporate the input of all relevant expert standards, readily use the most
appropriate elements of conflicting outside standards, and also provide any additional information that
may be helpful for evaluation. Additionally, this approach provides us with the flexibility necessary to
implement certain changes to our policies in advance of universal agreement, when it becomes apparent
that such changes are warranted. For example, the FCC Laboratory has continued to establish further
policies on test procedures for new technologies (such as LTE and WiMax devices) and for specific
products (such as handsets and other consumer devices with multiple transmitters) in the KDB that lack
descriptive test procedures in existing independent measurement standards.

39. As pointed out by CTIA, the Introduction to Supplement C states that the document is not
intended to establish mandatory procedures, and other methods and procedures may also be acceptable if
based on sound engineering practice. By the same token, each new device and technology submitted for

67 See Cingular comments at 15.

68 See Qualcomm comments at 7-8.
%9 See Motorola comments at 11-12.
"0 See 47 CFR § 2.906.

n Rulemaking procedures are obviated by the Administrative Procedure Act for interpretative guidance and general
statements of our policy. See Administrative Procedure Act, 5 U.S.C. § 553(b)(A). Exceptions to rulemaking
include “interpretative rules, general statements of policy, or rules of agency organization, procedure, or practice.”
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our approval requires its own showing and is evaluated on its own merits; use of a recommended
evaluation procedure does not automatically guarantee acceptance of the device or technology if, in the
given case, such procedure proves inadequate or otherwise unacceptable. This flexibility continues to be
the case with our OET Bulletins and their Supplements, and information contained in the KDB, with our
goal being to provide the most up-to-date guidance for evaluation of RF exposure from portable and
mobile devices, while making prospective grantees aware of the techniques and methodologies that we
recommend and believe will best ensure compliance with our RF exposure limits, albeit without elevating
such recommendations to the level of a guarantee. The information contained in the KDB also provides
the framework and guidelines for Telecommunications Certification Bodies (TCBs) to approve evolving
products and technologies. Parties will continue to be able to demonstrate compliance with our rules by
other means if based on sound validated methodologies. Given the increased currency of the KDB
compared to Supplement C, the retirement of the latter should address the concerns of TIA and others
regarding the adequacy of the Commission’s supplementary information providing guidance on
evaluation.

40. Another purpose of our change in policy to reference the KDB procedures in licu of
Supplement C is to eliminate any ambiguity about procedures that the FCC Laboratory has found
acceptable. Recent technology changes have outpaced the development of generally accepted standards,
requiring the FCC Laboratory to develop policies on procedures in the KDB to reliably determine the
compliance of new and increasingly complex devices where accepted standards may not provide
sufficient detail, and where Supplement C also does not provide sufficient detail. As standards
organizations ultimately deliberate new procedures, we give due consideration to modifying and
consolidating our recommended procedures in the KDB to reflect the state of standards development. We
see no alternative to using the KDB or similar online Commission-controlled mechanism as an
informative aid to communicate our policies on evaluation procedures to rapidly approve new devices
while fulfilling our responsibility to transparently assure compliance with our exposure limits. In the
competitive proprietary device market the first public information on a device often comes from our
approval process. Because of this, manufacturers proposing to use a new technology often submit
applications for approval late in their process and request expedited approval in an attempt to be
significantly first to market and ahead of the competition. The use of the KDB as a reflection of our
policies has thus evolved to meet the industry need for rapid approval of non-standard technologies which
is clearly a significant, if not an easily quantifiable, benefit to early adopters of a new technology in a
competitive industry. Moreover, the KDB provides benefits to parties seeking equipment authorizations,
by providing information on the Commission’s RF safety policies regarding new devices more quickly
than technical standards bodies can develop independent procedures for those devices. Clearly, there are
also costs associated with the ongoing uncertainty and the process of maintaining current awareness of
such a rapidly changing and complex online resource as the KDB. However, these costs are outweighed
by the significant benefits of the KDB as a more responsive means of guidance on evaluation procedures
for new technology than can be offered by Supplement C.

41. We are also adopting our proposal to modify the language of section 2.1093(d)(3) to
require that adequate documentation be provided in all cases relying on computational modeling. This is
not redundant, as argued by Motorola,’” since the change from an “upon request” regime would alter the
timing of the submission and relieve the Commission of having to engage in an ad hoc process of issuing
information requests for this type of material. Since our evaluation of the appropriateness of
computational modeling techniques and protocols that an applicant uses to demonstrate compliance with
the SAR limits will typically necessitate our review of the documentation supporting these techniques and
protocols, the most efficient approach for conducting this evaluation is to require the applicant to submit
such documentation upfront, as a matter of course, in all cases where computational modeling is used.

72 See Motorola comments at 11-12.
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3. Pinna (Outer Ear) Classification as an Extremity

42, Summary. Currently, the outer ear, or “pinna,” is not included on the list of exceptions
from the localized SAR limits for “extremities” in the Commission’s rules.”” Nor has the Commission
treated the pinna as subject to the localized SAR limits applicable to the head; nor has it required parties
seeking equipment authorizations to measure or calculate localized SAR in the pinna.” This is because
there is no standard for SAR measurement in the pinna. IEEE Std 1528-2003 describes the measurement
procedure to be used for SAR measurement in the human head from cell phones. It states in pertinent part
that, “[t]he measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna),
is not addressed in this standard.”” Tt states further that, “[t]his recommended practice does not address
the measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna).””®
However, as explained further below, the IEEE subsequently initiated deliberations to consider
classifying the pinna as an extremity.

43, Accordingly, in the Notice, we requested comment on classifying the pinna (outer ear) as an
extremity, to which less stringent exposure criteria would apply. While we received comments both for and
against this classification, we amend section 1.1310 of our rules to subject the pinna to the same RF exposure
limit currently applicable to hands, wrists, feet, and ankles.”’

44. Background. Our localized SAR limit for the general population is 1.6 W/kg as averaged
over any one gram cube of tissue, except for extremities, explicitly defined in our existing rules as the
hands, wrists, feet, and ankles, where the limit is 4 W/kg as averaged over any ten gram cube of tissue.”®
(For occupational exposure, the localized SAR limit is 8 W/kg as averaged over any one gram cube of
tissue, except for within the extremities where it is limited to 20 W/kg as averaged over any ten gram
cube of tissue.) In the Notice,” we referred to deliberations by the IEEE of a standard revision that would
treat the pinna of the human ear also as an extremity for the purpose of SAR evaluation.* We invited
comment on whether we should consider adopting such a revision once approved by the IEEE. In the
meantime, IEEE revisions characterizing the pinna as an extremity have been issued in IEEE Standards
C95.1b-2004 and C95.1-2005. We note that classification of the pinna is only relevant to evaluation of
localized SAR and not MPE. The MPE limits were derived under the assumption of whole body
exposure, and control of localized SAR is implicit in their derivation.

45. Comments. Ericsson and Motorola both supported those revisions, and Motorola
recommended that the Commission adopt it by reference in a separate rulemaking. Additionally, the

3 Section 2.1093(d)(2) of the Commission’s rules.

7 See http://transition. fcc.gov/oet/ea/eameasurements. html (visited on Oct. 2, 2012) (Commission web page
including IEEE Std 1528-2003 in list of documents providing guidance to equipment authorization applicants).

7 “IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the
Human Head From Wireless Communications Devices: Measurement Techniques” at Abstract.

"8 Id. at Introduction.

7 See § 1.1310 in Appendix B infia.
78 See 47 CFR § 2.1093(d)(2).

7 See Notice at para. 35.

%0 This revision has now been adopted by the IEEE as Amendment 2 to IEEE Std. C95.1 (IEEE Std. C95.1b-2004).
The pinna is the external part of the ear that extends away from the skull, consisting primarily of cartilage.
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FDA®' commented that the resulting “increase in allowable power deposition [due to treating the pinna as
an extremity] will not be significant enough to cause concern.”™

46. However, the EMR Network stated that consideration of relaxing the SAR standard for
the pinna raises the general issue of exposure limits, and it went on to suggest that the research on which
the Commission exposure limits are based is outdated.* It attached abstracts and summaries of research
supporting its contention that “non-thermal” biological effects are plentiful and raised the question of
whether these effects imply harm to humans.* Additionally, the EMR Network summarized research
showing skin temperature increases in the pinna while using a cell phone.*” Further, it referred to a July
2003 letter from the federal Radiofrequency Interagency Work Group (RFIAWG Letter) to the IEEE, in
which the RFIAWG stated that the IEEE should present a clear rationale for treating the pinna as an
extremity.® In that letter, the RFIAWG stated that this rationale should include the biological properties
of the pinna that qualify it to be treated as an extremity and recommends that, if thermal effects are to be
the basis of the IEEE standard, the thermophysiology of the pinna and adjacent tissues should be
discussed for all body sizes exposed.”’

47. Decision. We conclude that classification of the pinna as an extremity is supported by
the expert determinations of the FDA and of the IEEE, will have no practical impact on the amount of
human exposure to RF radiation, and is therefore appropriate. The FDA in particular has statutory
responsibility to carry out a program designed to protect public health and safety from electronic product
radiation and we therefore place heavy reliance on its public health and safety determinations.*®

48. As a standard-setting body that thoroughly reviewed the relevant research, the IEEE has
made a similar determination based upon its technical expertise in the measurement of human exposure to
RF radiation. Its rationale for adopting the extremity classification as a standard revision was that the
tissue composition of the pinna is similar to that of the other extremities, and that the thermal tolerance of
skin and cartilage, two types of tissue which comprise a majority of the tissue in the pinna, are well above
that of the brain.*” In particular, IEEE asserts that during device use “an increase in pinna temperature is
principally due to thermal conduction from the device, not from RF absorption,” and that this temperature
effect varies significantly between device models. According to IEEE, an increase in the pinna surface
temperature may occur if convective cooling by air is impeded due to the pinna being pressed against the

¥ Food and Drug Administration, Center for Devices and Radiological Health (FDA).
%2 See FDA Comments at 1.
% EMR Network comments at 3-4.

 EMR Network reply comments at 1-2. Since we would consider discussion of “non-thermal” biological effects to
be outside of the scope of ET Docket 03-137 which explicitly excluded discussion of the exposure limits
themselves, we encourage EMR Network to file these and other comments related to the broader issue of the
adequacy of our exposure limits in response to the new docket we are opening in the Inquiry infra at 4 205-252.

¥ 1d at2,7.

8 Id. at 1. This letter, from Norbert N. Hankin to C-K. Chou, dated July 16, 2003, is reproduced in the EMR Policy
Institute comments at 18.

8 RFIAWG Letter at 1.

% 21 USC §§ 360hh-360ss, including the authority to take action, such as requiring manufacturers to recall or
replace mobile phones shown to emit RF energy at a level that is hazardous.

% See IEEE Std C95. 1-2005, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz, section C.2.2.2.3, Rationale for applying the peak spatial-average SAR
values for the extremities to the pinna.

18



Federal Communications Commission FCC 13-39

head, but for longer use “convective heat transfer by the blood will stabilize pinna temperature.” IEEE
reports that the surface of the pinna is normally cooler than average skin surface temperature under
thermoneutral conditions, but “[e]ven in hot environments or after exercise, an additional increase of 1—
2°C from use of a mobile phone would result in pinna temperatures that are well below the level at which
cellular injury or pain will occur.”

49. We find that the IEEE’s expert consideration of recent research has alleviated the
concerns raised about the pinna by the EMR Network and the RFIAWG.” Accordingly, we see no basis
to subject the pinna to a different RF exposure limit than is applicable to the extremities and will modify
our rules to specifically classify the pinna as an extremity.”’ We note that this specification has no
practical effect on human exposure. Standard evaluation procedures have not measured or calculated RF
exposure in the pinna, but instead have measured RF exposure within the mannequin head, with the
molded pinna of the mannequin acting effectively as a spacer that separates the phone from the head.
However, based on numerical computations performed by the IEEE, we conclude that devices that meet
the localized SAR limits applicable to the head will typically meet the SAR limit for extremities with
respect to the pinna.”> The same devices that were approved before will continue to be approved, and the
same devices that could not receive approval before this specification will not receive approval after this
specification.

50. This action falls within the scope of this proceeding because the Commission in the
Notice” invited comment on what consideration it might give to a change in the IEEE’s Standard
Revision that would treat the pinna as an extremity. Our inclusion of the pinnae with the ankles, wrists,
feet, and hands for purposes of RF exposure compliance is properly guided by our consideration of
recommendations by federal agencies or organizations with expertise in measuring RF exposure and
evaluating its environmental effects, including safety and human health.”* We are mindful of the broader
issues raised by the EMR Network and we will continue to work closely with the RFIAWG in supporting
the evaluations and recommendations of the federal health and safety agencies on these important topics.

% See IEEE Std C95. 1b-2004, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz, Amendment 2: Specific Absorption Rate (SAR) Limits for the
Pinna.

I We note that this specification has no practical effect on human exposure, as standard evaluation procedures have
measured within the mannequin head, with the molded pinna of the mannequin acting effectively as a spacer
separating the phone from the head. The safety of or the effect on the pinna itself does not seem to be contested by
commenters. We note that EMR’s objection to the extremity classification is not based on the properties of or effect
on the pinna, but rather is based on an interest in the consequent or secondary effect of reducing SAR within the
head below what is currently consistent with our SAR guidelines, based on its concern over the propriety of our
fundamental SAR guidelines. We also note that this last concern was explicitly excluded from this rulemaking, but
is the subject of the Inquiry, infra, in which venue EMR Network’s position can be presented and considered.

92 See Beard, B., et al., Comparisons of Computed Mobile Phone Induced SAR in the SAM Phantom to That in
Anatomically Correct Models of the Human Head, IEEE Trans. on Electromagnetic Compatibility, Vol. 48, No. 2,
May 2006. The list of co-authors in this technical paper includes staff members from the FDA.

% See Notice at para. 35.

% See EMR Network v. Federal Communications Commission, 391 F.3d at 273, citing Cellular Taskforce, 205 F.3d
at 90 (finding that the Commission did not abdicate its responsibilities under NEPA, or act in an arbitrary and
capricious manner, in refusing to undertake a rulemaking to reassess its RF exposure limits based on new evidence
but had properly credited outside experts, including IEEE and federal agencies composed of experts in this area; and
that the Commission’s decision to maintain the status quo when the Environmental Protection Agency (and other
agencies) saw no reason to jump in represents the sort of agency priority setting that the courts are not inclined to
second-guess).
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In this regard, the broader issue of the adequacy of our exposure limits will be raised in a separate Inquiry
as previously discussed.”

4. Part 1/ Part 95 MedRadio (formerly Medical Implant Communications
Service) Measurement Consistency

51. Summary. Section 1.1307(b)(2) requires initial SAR evaluation for medical devices
within the Medical Device Radiocommunication Service (MedRadio Service) by either computation or
measurement, but, for MedRadio medical implant transmitters, section 95.1221 allows only computation
for initial evaluation of these devices. Our amendment to section 95.1221 herein corrects this
inconsistency to allow either computation or measurement in both sections.

52. Original Proposals. The MedRadio Service currently permits the transmission of non-
voice data for the purpose of facilitating diagnostic and/or therapeutic functions involving both implanted
and body-worn medical devices.” MedRadio was formerly known as the Medical Implant
Communications Service (MICS) and did not include body-worn transmitters in its original definition. In
the Notice, we pointed out an inconsistency in our rules regarding requirements for implanted transmitters
to comply with Commission guidelines on RF exposure.”” At the time of the Nofice, section 95.603(f) of
the Commission’s rules required that applications for equipment authorization of devices operating under
this section include a report showing the results of computational modeling of patient exposure using
finite difference time domain (FDTD) techniques.” This rule further stated that the Commission may
also request the submission of measurement data for specific absorption rate (SAR). On the other hand,
with the introduction of body-worn transmitters in the MedRadio service, section 1.1307(b)(2) of the
rules continues to specify that compliance of the new MedRadio Service transmitters with the SAR limits
in section 2.1093 may be demonstrated by either FDTD analysis or submission of SAR measurement
data, with the Commission retaining the option of also requesting measurement data to support an FDTD
analysis, if appropriate. We proposed that the latter, flexible rule is more appropriate, providing an
applicant the option of demonstrating compliance either by use of computational techniques or by a
laboratory measurement study. We therefore proposed to revise section 95.603(f) to make it consistent
with section 1.1307(b)(2). For completeness, we also proposed to add language to section 2.1093(d)(3)
which addresses compliance of portable devices including those in the MedRadio Service. Since
proposing this revision, our rules regarding requirements for MedRadio Service transmitters have been

% See 99 5-7, 12, footnote 84 supra, and Inquiry infra at 4 205-252.

% 47 CFR § 95.1201 et seq. At the time of the Notice, this service was more limited in scope and was referred to as
the Medical Implant Communications Service (MICS). However, a recent rulemaking expanded MICS into the
MedRadio Service and permitted the operation of body-worn, as well as implanted medical devices, including those
using either listen-before-talk (LBT) frequency monitoring or non-LBT spectrum access methods, in designated
portions of the 401-406 MHz band. See Report and Order, ET Docket No. 03-92 (Biotronik, Inc., Request for
Waiver of the Frequency Monitoring Requirements of the Medical Implant Communications Service Rules); ET
Docket No. 05-213 (DexCom, Inc., Request for Waiver of the Frequency Monitoring Requirements of the Medical
Implant Communications Service Rules); RM-11271 (Amendment of Parts 2 and 95 of the Commission’s Rules to
Establish the Medical Device Radiocommunication Service at 401-402 and 405-406 MHz); and ET Docket No. 06-
135 (Investigation of the Spectrum Requirements for Advanced Medical Technologies), FCC 09-23, released March
20, 2009.

°7 See Notice at para. 48.

% Finite difference time domain (FDTD) analysis is a method for calculating RF electric and magnetic fields inside
materials by stepping through time at a grid of spatial points in a computer simulation. FDTD is used in this context
to determine the SAR, which is simply related to the electric field in simulated tissue.
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relocated to Subpart I of Part 95, and the content of section 95.603(f) is now located in section 95.1221,
entitled “RF exposure.”’

53. Comments. Only two commenters addressed this issue, and both were critical of FDTD
analysis.'” The FDA states that it is not sufficient to specify only that manufacturers of MedRadio
Service implants report the results of computational modeling of patient exposure using FDTD
techniques. The FDA says that FDTD simulations may lead to significant uncertainty and/or errors if
inappropriate parameters and models are used. It recommends that additional guidelines and
specifications be supplied if FDTD is to be an option for demonstrating compliance. FDA states that
computational modeling for MedRadio Service implants must specifically address the electrical behavior
of the transmitter very close to the body. It urges the Commission to identify scientific papers showing
that compliance can be demonstrated using computational modeling. It asserts that FDA experts have
reviewed submissions to the Commission from medical device manufacturers using computational
modeling, and they have found technical irregularities in these submissions.

54. The IT’IS Foundation'®" asserts that an FDTD analysis can be reliable, but only if the
device is being simulated correctly.'” Otherwise, IT’IS claims, there is no way to determine the accuracy
of the analysis. According to IT’IS, studies have shown that FDTD results can be “grossly off” if the
persons performing the analysis are inexperienced. IT’IS states that, according to its experience,
measurements are much more reliable indicators of compliance than computations, and it strongly
recommends that the Commission require measurements for evaluating compliance for MedRadio Service
implants. IT’IS also cautions that very localized temperature increases in tissue can in theory be
substantial (several degrees) near implanted conductors, even when the 1-g average SAR limits are not
exceeded.

55. Decision. The goal of our original proposal was to correct an inconsistency in the rules
with respect to this issue, and our final rules clarify this intent. The inconsistency originated with the
promulgation of section 95.603(f) and was perpetuated when the Commission relocated that section to
another location in Part 95, renumbering it as section 95.1221, as a result of the establishment of the new
MedRadio Service.'”® We did not, however, intend to alter the approach we established when we first
codified section 1.1307(b)(2), which permits an applicant for authorization of a MedRadio device — either
body-worn or designed for implant — to demonstrate compliance with RF exposure requirements either
through computational modeling or laboratory measurement techniques, subject to the Commission’s
discretion to require the submission of measurement data where the applicant based its showing on
computational modeling. '** Additionally, we intend to provide guidelines in the future for using
computational modeling to demonstrate compliance in a future OET Laboratory Division Knowledge
Database (KDB) document.'” This approach should alleviate concerns expressed by the FDA and IT’IS
regarding potential analysis inaccuracies and irregularities. Thus, we herein replace the current language
of section 95.1221 with a paragraph similar to that which we had proposed for section 95.603(f) in the
Notice.'”™ Moreover, herein, below in the Further Notice, we propose more specific requirements to

% Amendment of Parts 2 and 95 of the Commission’s Rules to Establish the Medical Device Radiocommunication
Service at 401-402 and 405-406 MHz, RM-11271, Report and Order (MedRadio Order), 24 FCC Rcd 3493 (paras.
66-68), 3509 (2009); see also 47 CFR § 95.1221.

100 See FDA comments at 1-2, IT’IS Foundation comments at 3.

IS Foundation, Dr. Niels Kuster (IT’IS).

102 See IT’IS Foundation comments at 3.

19 See MedRadio Order, footnote 99 supra.
1% See 47 CFR § 1.1307(b)(2).

13 See para. 28 supra.
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ensure that any software models used to compute SAR give sufficiently accurate results to confirm
compliance.'”’

56. In summary, the rule revisions we adopt here eliminate an inconsistency in the rules. The
benefits of these revisions include clarifying the rules, thereby reducing confusion among regulated
parties. There should be no cost associated with these rule changes, and thus benefits of these changes
outweigh their costs.

B. Mitigation

57. Mitigation matters are post-evaluation procedures to ensure exposure limits are not
exceeded, such as labels, signs, barriers, enforcement, and occupational issues. We include in this section
clarifications related to the application of occupational exposure limits for devices and at fixed transmitter
sites. A summary of significant comments and discussion on topics initiated by the Notice but that do not
necessitate changes to our rules are provided in Appendix H. Specifically pertaining to mitigation,
Appendix H discusses the topic of local zoning concerns.

1. Labeling and Instructions for Mobile and Portable Devices Intended for
Occupational Use Only
58. Summary. In the Notice, we proposed more specific labeling and instructional

requirements for devices intended to be operated only in an occupational setting. Comments received
were generally supportive, and we adopt our proposed changes in sections 2.1091(d)(3) and 2.1093(d)(1)
of our rules.

59. Original Proposals. With respect to portable and mobile devices intended for
occupational use only, we proposed to modify our rules to specify that product/equipment labels may be
used to satisfy the requirements for making workers aware of the potential for exposure from such
portable and mobile devices, consistent with labeling guidelines developed by the Telecommunications
Industry Association (TIA). We proposed that such labels must indicate that a device is for occupational
use only, refer the user to specific instructional information on RF exposure (e.g., in a user manual), and
note that the label and its referenced information are required for RF exposure compliance. We also
proposed to require that the label be legible and clearly visible to a user. We further proposed to require
that the instructional material provide the user with information on how to use the device in such a way as
to ensure compliance with the applicable occupational/controlled limit, e.g., instructions as to proper
device position, duty factor requirements, proper use of accessories, efc. We proposed that a sample of
the label, illustrating its location on the device, and the accompanying instructional material, be filed with
the Commission along with the application for equipment authorization.

60. Comments. Commenters that addressed our proposals for labeling requirements for
mobile and portable devices for occupational use generally supported them.'”™ TIA elaborated on the
guidance included in its TSB-133'" that was referenced in the Notice'" and provides guidelines on
advisory labeling and information for inclusion in user manuals. Motorola supported the proposals for
labeling and noted that the labeling provisions in TSB-133 were being used by leading manufacturers for
mobile devices at the time Motorola filed its comments. TIA pointed out that the scope of the

(Continued from previous page)
1% See section 95.603(f) in Appendix A of the Notice.

17 See para. 168 infra.
108

See Cisco comments at 14; Motorola comments at 12-14; TIA comments at 11-12.

199 Telecommunications Industry Association, Telecommunications Systems Bulletin, TSB-133, June 2003.

10 See Notice at para. 40.
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information outlined in TSB-133 is aimed at providing “adequate” written and/or verbal information to
the end user and believed that the content of the label specified in TSB-133 should be sufficient for
complying with the Commission’s requirements. TIA urged the Commission to specifically state that a
manufacturer’s responsibility to make a user “fully aware” is limited to providing the information
outlined in TSB-133 in an appropriate user manual or instruction booklet and that the ultimate
responsibility to provide this information to the end user rests solely with the employer. On the other
hand, Dr. Dina Simunic suggested that holders of grants for mobile and portable devices used in
occupational settings should be required by the Commission to coordinate with end users to ensure that
they provide appropriate RF safety training.'"'

61. TIA proposed that the Commission’s rules provide that a “screen flash” upon power up,
containing the same contents as the TSB-133 label, will also satisfy the Commission’s requirements.''*
When a label is used, TIA continued, the Commission’s rules should require that it be in an easily
viewable location. TIA argued that label placement in battery compartments is appropriate, in particular
for maintaining label integrity and legibility.

62. Decision. We are adopting labeling requirements related to occupational/controlled
exposure from mobile and portable devices, consistent with our proposals and the comments we received,
by modifying sections 2.1091(d)(3) and 2.1093(d)(1) to provide that labels may be used to satisfy the
requirements for making workers aware of the potential for exposure under the conditions proposed in the
Notice. In addition, we will update OET Laboratory Division publications as necessary to provide more
detailed guidance on complying with the requirements for labeling devices intended for occupational use.
While we appreciate the argument by TIA that placement in the battery compartment helps ensure
integrity and legibility of a label, we do not consider that such placement is clearly visible to the user.
However, we agree with TIA’s concept of a “screen flash” option on power up as a more practical
solution than external labeling and refer in general to either labels or a screen flash as “visual advisories”
required in the final rules.'”” On the other hand, we do not specify a format for visual advisories at this
time as suggested by TIA but rather encourage development of labeling standards that parallel our
signage proposals in the Further Notice using similar symbols, colors, and signal words.'"* With respect
to requirements for coordination between equipment manufacturers and end users on training, we are
adopting language that coordination with end-user organizations is encouraged but not required.
However, as discussed in the next section, training is required for persons subject to exposure in excess of
our general population exposure limits.

63. Workers must be made aware of the steps necessary to protect against exposure to RF
energy to avoid exceeding our occupational limits. By clarifying the content of labels which we already
require and allowing further flexibility through screen flash, as suggested by comments, we conclude that
the measures we are adopting are the most cost-effective way to reliably achieve awareness.

2. Clarification of Application of Occupational Exposure Limits

64. Summary. Our occupation/controlled limits apply in part when individuals are “fully aware”
of and can “exercise control” over their exposure. We proposed to state in our rules that appropriate
information and training is necessary to achieve full awareness and control of exposure and we herein adopt
these proposals with minor modification based on the comments received. We are also adding language to

111 . . .
See Dr. Dina Simunic comments at 4.

12 See TIA comments at 11-12.

3 1f the potential RF exposure generated by the device exceeds the occupational exposure limits such that it is

necessary to warn that the device not be used or even turned on without first taking advance protective measures, we
here prohibit the use of the “screen flash™ option. See Appendix A.

1% See para. 190 infra.
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remind licensees of their obligation to consider worker as well as public exposure. Finally, we codify in our
rules the extent to which occupation/controlled limits apply to amateur radio licensees.

65. Original Proposals. The occupational/controlled exposure limits in our rules apply “in
situations in which persons are exposed as a consequence of their employment provided those persons are
fully aware of the potential for exposure and can exercise control over their exposure.”'"> The limits for
occupational/controlled exposure also apply “in situations when an individual is transient through a
location where occupational/controlled limits apply provided he or she is made aware of the potential for
exposure.”''® (The general population/uncontrolled exposure limits apply “in situations in which the general
public may be exposed, or in which persons that are exposed as a consequence of their employment may not

be fully aware of the potential for exposure or cannot exercise control over their exposure.”)'"”

66. The meaning of key terms used in the definition of the application of occupational
exposure may be subject to interpretation. We proposed to clarify in our rules that being “fully aware”
means that an exposed person has received written and verbal information concerning the potential for RF
exposure and has received training regarding appropriate work practices relating to controlling or
mitigating his or her exposure. We proposed to specify that to “exercise control” means that an exposed
person is able to reduce or avoid exposure by administrative or engineering controls. Examples of such
controls would include providing workers with RF safety training, use of personal RF monitors by
workers, use of RF protective suits, placing of appropriate physical restrictions on areas where high RF
fields exist, and limiting time of exposure or proximity to the RF source. As specified in our existing
rules, transient individuals must simply be made aware of their potential exposure.'”* We proposed in the
Notice that this awareness could be achieved by means of written and/or verbal information, including,
for instance, appropriate signage.'"”

67. We also noted that some licensees have not always properly considered their
responsibilities to ensure compliance for workers at their site when evaluating exposure of the general
public. We accordingly proposed to add language to section 1.1310 of our rules to remind licensees and
applicalrzlgs of their obligation to consider exposure of workers near RF sources as well as exposure of the
public.

68. Comments. Most commenters supported providing further guidance on when
occupational/controlled exposure limits apply; however, they expressed a variety of opinions as to the
details of our requirements. Cingular Wireless LLC (Cingular) supported the proposals and stated that
they reflect existing standard industry practice.'*' TIA supported our proposals to assure workers are
properly informed about exposure at antenna sites and refers to its Telecommunications Systems Bulletin
92 (TSB-92) that addresses the need for licensees to implement RF safety programs for fixed station
equipment/antenna sites.'”> Many of the comments were only peripherally related to the proposals made
in the Notice.

69. The interpretation of what it means to be “fully aware” of the potential for occupational
RF exposure generated the most comment and concern. Some commenters supported the proposed note

!5 See 47 CFR § 1.1310 Table 1 Note 1; emphasis added in italics.

116[d.
"7 See 47 CFR § 1.1310 Table 1 Note 2.

llg[d.

19 See Notice at para. 38.

120 See Notice at para. 39.

12l See Cingular comments at 15.

122 See TIA comments at 11-12.
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to section 1.1310 more or less as written,'> but others objected to this proposal or requested further
clarification regarding how this requirement can be satisfied. For example, several commenters did not
agree that both written and verbal information should be required in order to make persons fully aware of
the potential for exposure.'>* CTIA noted that training concerning RF exposure and controlling or
mitigating exposure is often part of an integrated program, and it recommended that the Commission
allow either written or verbal information relating to exposure and safe work practices. Sprint maintained
that there is no rationale for requiring licensees to provide both written and verbal information. Motorola
argued that the Commission should not require that employers provide three “layers” of information, i.e.,
written information, verbal information, and comprehensive training, when a single “performance based”
requirement for training should be sufficient. Motorola suggested that the note to section 1.1310 should
indicate that a number of information and training resources are available or under development, and the
Commission should allow a licensee or site manager the flexibility to select the option most suitable for a
given antenna site and work force.

70. Broadcast Signal Lab, LLP (BSL) said that different situations warrant different
procedures and suggested requiring written “and/or” verbal information.'> For example, some situations
may require only signage, while others may require personal instruction. BSL recommended that the
Commission rely on the reasonable judgment of the licensees in the context of each particular situation as
to how to provide the relevant information. BSL advised its clients that they maintain a written “access
and control of RFE” policy so that it can be readily communicated to employees and outside contractors.
It suggested that the Commission might want to consider adding to its rules a requirement that each
licensee have such a policy on file and share it with workers on a regular basis, as appropriate.

71. The National Association of Broadcasters (NAB) noted that, as a practical matter, studios
and transmitters might be located in the same facility where non-technical personnel may work.'* NAB
was concerned that these non-technical employees “may not be currently apprised with both written and
verbal information about occupational exposure” when common practice is for licensees to post advisory
signs in transmitter areas of such a facility where the general population exposure limits might be
exceeded. These areas would generally be off-limits to non-technical employees. However, these
employees might occasionally transit through such areas. If both written and verbal information is
necessary, NAB wanted to know specifically what information must be provided to these employees.
Similarly, AT&T Corporation (AT&T) asked what constitutes appropriate verbal information.'?’

72. With respect to “transient” individuals, Pinnacle, Southern,'*® and Hammett and Edison
suggested that RF warning/alerting signage is probably the most effective means to provide RF safety
information.'” They also agreed that in some cases there is indiscriminate posting of signs (i.e.,
inappropriate quantity and/or type), while in other cases not enough basic instructions are given on the
sign to ensure compliance. Pinnacle encouraged the Commission to remind licensees to provide specific
safety guidelines and information on RF warning/alerting signs, especially those on rooftops. It also
urged the Commission to consider establishing unambiguous guidelines for when RF signs would be

12 See Cingular comments at 15; Cisco comments at 14; Fry comments at 1; EMR Network comments at 4; Global

comments at 1-2.

124 See BSL comments at 16; CTIA comments at 12-13; Motorola comments at 12-14; Pinnacle comments at 5-7;

Southern reply comments at 6-8; Sprint comments at 2-3.

125 See BSL comments at 16.

126 See NAB comments at 2-3.

127 See AT&T comments at 1.

128 Southern Communications Services, Inc. & Southern Company Services, Inc. (Southern).

12 See Pinnacle comments at 5-7; Southern reply comments at 6-8; Hammett and Edison comments at 1-2.
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required for different antenna sites. RSI Educational Foundation (RSI) also stated that there is a need for
proper assessment of signage, and it asked the Commission to consider requiring more specific and
comprehensive programs for dealing with RF levels above the general population limits.** RF People
also asked that the Commission provide more detailed guidance on what is needed, especially at rooftop
locations.””' Global RF Solutions (Global) claimed that its investigations at “several hundred” existing
communications sites indicated that personnel were never given written or verbal instructions concerning
RF safety.”** Global also noted that signage for warning personnel is seldom posted in a correct manner
at most of the sites it has visited.

73. Southern stated that providing too much specificity could create standards that do not
account for the variable nature of different facilities and the character and size of a licensee’s
workforce.'” Southern agreed with Motorola that the Commission’s rules should set a single
“performance based” requirement for training and that licensees should have the flexibility to use the type
of training best suited to their operations and workforce. Southern stated that there is no evidence that
worker training has been a major problem that would warrant the Commission providing detailed and
specific requirements. Southern maintained that other agencies, such as the Occupational Safety and
Health Administration (OSHA), are a better source for such information.

74. Hammett and Edison were concerned that there may be uncertainty or excessive burden
associated with any requirement to provide RF training to “third party” workers not under the control of a
licensee. Hammett and Edison argued that it is impractical for Commission licensees to have advance
notice of worker access when a licensee is one of many tenants at a site. It maintained that OSHA already
has established procedures for adequate notice and/or training in occupational settings, and it
recommended that the Commission not duplicate or overlap OSHA’s regulatory jurisdiction.

75. Decision. The fundamental purpose of our rules regarding occupational/controlled
exposure is to require that workers at the higher permitted levels of exposure have the appropriate level of
awareness and control to ensure that they are not exposed above the occupational/controlled limits. We
agree with commenters that argue that flexibility is needed with respect to how such information is
provided to adapt to the needs of various sites and circumstances."** Therefore, we are specifying that for
individuals exposed as a consequence of their employment, using the occupational/controlled limits,
written and/or verbal (orally-communicated) information must be provided, at the discretion of the
responsible party as is necessary to ensure compliance with the occupational/controlled limits. In
addition, with the exception of transient individuals, appropriate training regarding work practices that
will ensure that exposed persons are “fully aware of the potential for exposure and can exercise control
over their exposure” is required to be provided. We conclude that this two-tiered approach will provide
sufficient information to ensure that people are adequately protected.

76. Regarding specific guidelines on what kind of information is required and what
constitutes adequate training, we intend to rely primarily on instructional and training resources already
available. Section 1.1310 of our rules already references OET Bulletin 65 as one resource, and we plan to
update this bulletin after the conclusion of this docket to provide additional information regarding RF
safety programs and available resources, including information now incorporated in the IEEE C95.7
recommended practice for RF safety programs referenced in the Notice. We agree with the requests of
several commenters that we propose more specific guidelines; thus we are proposing specific rules

130 See RST comments at 1-2.

B! See RF People comments at 1-3.

132 See Global comments at 1-2.

133 See Southern reply comments at 6-8.

1% See para. 69 supra.
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elaborating upon written and/or verbal information, appropriate training, and signage and barrier
requirements in the Further Notice, including consideration of third-party workers. We note that training
is not required for transient individuals, but they must receive written and/or verbal information and
notification (for example, using signs) concerning their exposure potential and appropriate means
available to mitigate their exposure. We further note that the designation of “transient individual” applies
to visitors and people traversing the site, not to third-party workers performing maintenance on the site
for an extended period. However, in the event of complaints that result in enforcement investigations, we
will evaluate, on a case-by-case basis, whether the information requirements are met, and if not whether
the general population/uncontrolled exposure limits are appropriate to apply in a specific area where
transient access is permitted.

77. It should be helpful to licensees to codify our earlier adopted policy with regard the use
of occupational/controlled limits at amateur radio stations. This policy was established in the RF Report
and Order of 1996,"** but was not incorporated in the rules at that time. It allows amateur stations to be
evaluated with respect to occupational/controlled exposure limits as long as appropriate training and
information has been provided to the amateur licensee and members of his or her immediate household.
We here codify this policy be adding a paragraph to new sub section 1.1310."*

78. We adopt our proposal at section 1.1310(e)(3) as shown in Appendix A to require
licensees and applicants to properly consider their responsibilities to ensure compliance for workers as
well as the public at their site. We disagree with comments that we should defer to OSHA with regard to
RF safety issues. First, OSHA does not appear to have a particularized program in place to ensure worker
safety with regard to RF exposure from the wide variety of RF transmitters regulated by the Commission.
Second, although we do collaborate with OSHA staff regarding matters related to RF safety, and both
agencies are members of an inter-agency RF working group,”’” we are not aware that OSHA has adequate
resources to ensure compliance with our limits for occupational/controlled exposure among our licensees
and grantees.

79. Costs of these new rules adopted herein should be minimal since, with the exception of
transient personnel, workers in controlled environments near fixed transmitter sites have been required to
be fully aware of their potential for exposure,"*® and we expect that they accordingly should have already
been receiving some degree of RF safety training. In addition to the obvious benefit to the public and
workers of requiring application of controls intended to avoid excess exposure, another anticipated benefit
of these actions in this Order is a reduction of uncertainty as to what is necessary to establish compliance
near RF transmitters. By this Order, transient individuals are not required to be trained, so the associated
training cost are negligible, with the exception that these individuals must receive written and/or verbal
information and notification (for example, using signs); however we propose in the Further Notice
extensions of these adopted rules, and we seek comment on their associated costs and benefits. For
example, transient individuals would be required to be supervised by trained personnel.'* In the Further
Notice we generally propose to extend requirements to include aspects of RF safety programs that have
been developed in coordination with industry in the intervening years since the Notice with the goal of
ensuring compliance and the safety of workers, particularly near high power transmitting antennas, in the
most efficient, flexible, and least burdensome manner possible.

133 Report and Order, ET Docket 93-62, Guidelines for Evaluating the Environmental Effects of Radio frequency

Radiation, 11 FCC Red 15123 (1996), para. 161.

136 See § 1.1310(e)(4) in Appendix A infia.

137 Radiofrequency Interagency Working Group (RFIAWG).
138 See § 1.1310, Table 1, Note 1.

139 See para. 184 infia.
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3. Responsibility for Compliance at Fixed Sites with Multiple Transmitters

80. Summary. Our rules do not address apportionment of responsibility among licensees that
exceed 5% of the exposure limits and are not categorically excluded. Comments received suggested that
it is necessary for an individual licensee to be assigned primary responsibility for compliance at a multiple
use site. However, we clarify that this is not the case and emphasize cooperation and that failure to
comply at multiple use sites can result in penalties for all site occupants that contribute significantly to
exposure, not just the newest occupant or the occupant which contributes the most to exposure.

81. Background. The Commission’s rules effectively place limits on the total exposure due
to multiple fixed transmitters in any environment. A significant issue raised by several commenters
involved difficulties encountered in determining compliance responsibility and cooperation at
communications sites with multiple transmitters. Such multi-user sites probably constitute the majority of
contemporary broadcast and fixed wireless base station installations. Our current rules assign
responsibility for compliance to new and renewal applicants at such sites but do not provide guidance for
cooperation of these applicants with existing tenants in the process of bringing non-compliant sites into
compliance."* This subject was not raised in the Notice, and we are not changing our rules here with
respect to this issue, but, we do provide herein some clarification of our rules in response to this issue.

82. Comments. BSL noted that the exclusion thresholds for routine evaluation of multiple
transmitter sites are based on the emissions of individual antennas."*' However, BSL continued, section
1.1306(a) of the Commission’s rules implementing the NEPA requires that environmental effects be
evaluated on a cumulative, as well as an individual, basis, thus implying that the proposed thresholds for
exclusion should be based on cumulative emissions when multiple transmitters are present.'** BSL
suggested that there should be a threshold below which the operator of a transmitter can be assured that its
facility will be in compliance with the Commission’s RF guidelines regardless of what other emitters are
present. BSL stated that using the “5%” rule in section 1.1307(b)(3) of the rules is useful in simplifying
analysis of responsibility at multiple transmitter sites.'* However, it proposed that we apply a “second
tier” to Table 1 to indicate where there is a need for routine evaluation by individual contributors at
multiple emitter sites.

83. T-Mobile maintained that the Commission’s rules for dealing with multiple emitter sites
are sometimes impractical or confusing.'** T-Mobile noted that while the current rules require
newcomers to a site to evaluate the RF environment and, if necessary, submit an Environmental
Assessment (EA), they are not required to take primary responsibility to resolve any subsequent non-
compliance, nor are they required to advise existing carriers at the site that the additional transmitter
could create a non-compliant situation. T-Mobile and Southern urged the Commission to clarify that
although existing licensees at multiple emitter sites must cooperate with a newcomer in resolving RF
issues, the newcomer bears primary responsibility for ensuring compliance.'*> Such a policy would
assign appropriate responsibility instead of the current situation where, according to Southern, no one in
particular is responsible for ensuring ongoing compliance. Southern also recommended that the

10 See 47 CFR §§ 1.1307(b)(3)(i) and (ii).

41 See BSL comments at 10-15.

12 See 47 CFR § 1.1306(a).

' The “5% rule specifies that when multiple fixed transmitters are present in an accessible area, actions necessary
to ensure compliance are the shared responsibility of all licensees whose transmitters produce power density levels
that exceed 5% of the appropriate exposure limit at the area in question. 47 CFR § 1.1307(b)(3).

144 See T-Mobile comments at 16-17; Southern reply comments at 8-10.

143 See Southern reply comments at §-10.
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Commission urge site owners, leasers, and managers to provide a mechanism by which lessees may be
able to exchange relevant information regarding site compliance.

84. Discussion. The commenters suggest that our current rules do not address in all
particulars the issue of licensee and applicant responsibility at multiple emitter sites, specifically, that our
rules do not include an apportionment of responsibility among licensees that exceed 5% of the exposure
limits and are not categorically excluded. While we clarify our present rules regarding responsibility by
the discussion herein, we also include more information on the subject of joint RF safety programs and
address mitigation in the Further Notice infra,"* and intend to include further guidance in subsequent
updates to OET Bulletin 65. Given the variety of situations presented by multiple transmitter sites,
responsibility for compliance and preparation of Environmental Assessments continues to apply to
multiple transmitter sites as described in section 1.1307(b)(3) of our rules, and “significant” transmitters
can be assumed to be based on the same threshold of 5% defined there. We note that when routine
evaluations are required at such sites, all relevant co-located licensees are responsible for compliance.
Therefore, it is in the interest of these licensees to share information about power and other operating
characteristics in order to achieve accurate representations of the RF environment. The Commission
continues to encourage all site occupants, owners,'* leasers, and managers to cooperate in these
endeavors, and we note that site user agreements are particularly useful and desirable to achieve this end.
As demonstrated in the record,'*® all licensees that exceed five percent of the RF exposure limit at any
non-compliant location are jointly and severally responsible, and the Commission may impose forfeiture
liability on all such licensees.'” Regarding BSL’s comments on multiple transmitter sites, we seek
comment on a proposal to sum exclusion thresholds due to multiple fixed RF sources in the Further
Notice infra."™" We also propose to eliminate the current Table 1 in the Further Notice, infra, and BSL
can raise its comment regarding a separate threshold for individual contributors at multi-emitter sites if it
deems it relevant in context of the proposed rule.”"

4. Labeling and Installation of Fixed Consumer Transmitters

85. Summary. We originally proposed in the Notice'”* to modify our rules dealing with

labels placed on consumer subscriber transceiver antennas, which are required regardless of output power
or exposure potential in specific rule parts as listed in Table 1 of section 1.1307(b) of our rules. We do
not adopt our original proposals in this Order since we are proposing modifications to this rule in the
Further Notice under a broader scope of mitigation issues dealing with labeling and signage. While we
raised the issue of installation requirements of fixed subscriber transceiver antennas in the Notice, we did
not make any specific proposals. We do not specify installation requirements for these antennas in our
rules, and we make no change in this Order.

86. Original Proposals. The Commission currently requires labels for certain consumer
products that use wireless technology to provide users with information on RF exposure. These labeling
requirements apply to subscriber transceiver antennas in certain service categories. Licensees in these
services are required to attach a label to subscriber transceiver antennas that: (1) provides adequate notice
regarding potential radiofrequency safety hazards, e.g., information on the safe minimum separation

140 See para. 193 infra.

147 See 47 CFR § 1.1307(b)(3), where “[o]wners of transmitter sites are expected to allow applicants and licensees to
take reasonable steps to comply...”

18 See, e.g., Radio One Licenses, et. al., 19 FCC Red 23922 (2004), recon. denied, 21 FCC Red 14271 (2006).
149 See 47 U.S.C. § 312.
130 See paras. 139-141 infia.

BIBSL - or any other party - should specify the particulars of any such proposal.

152 See section I11. G. of the Notice.
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distance required between persons and transceiver antennas; and (2) references the applicable
Commission-adopted limits for radiofrequency exposure specified in section 1.1310 of our rules. In the
Notice, we asked for comment on whether there are conditions under which we could forgo labeling
requirements.'>

87. We proposed to use criteria based on power and frequency to trigger labeling
requirements and to apply the labeling requirements for fixed consumer devices equivalently across all
service categories for which they currently apply. We also proposed a new labeling requirement for fixed
consumetr/subscriber transceivers in the 39 GHz services governed by Part 101, Subpart C, which operate
similarly to other consumer devices affected by these rules. We further proposed to exclude devices from
labeling requirements if the responsible party demonstrates by any appropriate means that MPE or SAR
limits could not be exceeded regardless of proximity to the antenna."*

88. We asked for comment on these proposals and on whether different criteria are
appropriate for certain services or circumstances and whether there are other services to which these or
other labeling requirements should apply. For example, should these or other labeling requirements apply
to cellular, PCS, and other CMRS licensees that choose to offer consumer-based fixed services? We also
requested comment on whether the term “subscriber” adequately encompasses the potential users of such
transceiver antennas.'>

89. We discussed issues related to professional installation and other safety measures taken to
ensure the safe operation of the subscriber antennas. We noted the desirability of having these antennas
professionally installed, and we encouraged certain safeguards, such as the incorporation of safety “cut-
off”” devices to reduce or shut down power to an antenna when the transmitted beam is blocked by a
person. We also noted that instructional materials should be provided to users and installers that advise as
to safety precautions and minimum separation distances. We invited comment on these proposals in the
Notice," but we decide not to adopt these proposals in this Order.

90. Comments. Several commenters indicated that the use of labels to provide disclosure of
possible RF exposure is reasonable or appropriate,”’ and no commenters addressing these issues
explicitly objected to the use of labels. IEEE 802 and Wi-Fi expressed support for using certain power
thresholds as a trigger for evaluation of low-power section 15.247 devices to determine when labeling
would be required.””® Some of the comments referred to portable or mobile consumer devices; however,
labeling has not been required nor was it proposed in the Notice for these devices; this section deals only
with fixed consumer transceiver antennas."”’

91. IEEE 802 also believed that providing samples of advisory labels and user manual
informational disclosures with applications is appropriate.'® PalmOne noted that the user manual is the
proper place for detailed exposure information, and it said that some international regulatory bodies

133 See Notice at para. 42.

13 See Notice at para. 42.

133 See Notice at para. 42.

136 See Notice at para. 43.

157 See EMR Network comments at 4; PalmOne comments at 5; IEEE 802 comments at 5-8; TIA comments at 11-

12; Wi-Fi comments at 7.

138 See IEEE 802 comments at 5-8; Wi-Fi comments at 7.

159 See PalmOne comments at 5.

160 See TEEE 802 comments at 5.
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already require that RF exposure information be included in a prominent location in user manuals for
consumer products such as cellular telephones.'®'

92. Nokia noted that the labeling proposals apply only to specific service categories, and did
not support extending labeling requirements to CMRS low-power transmitters.'® Cisco suggested that
for consumer wireless devices such as home networks, garage door remotes, and other low power devices,
RF safety information provided in user manuals is sufficient.'” In addition, Cisco continued, a consumer
is more likely to read safety information in a user manual than text on a small label. T-Mobile supported
the proposal to not require labeling of subscriber transceiver antennas if the responsible party
demonstrated compliance with MPE or SAR limits regardless of proximity to the antenna.'** It concurred
that labeling may be considered sufficient to ensure compliance if labels will effectively prevent exposure
in areas near antennas where the limits may be exceeded.

93. Regarding installation requirements, Nokia commented that, for self-installed subscriber
transceivers, clear instructions should be included in the user’s manual stipulating that the antenna should
be mounted so that no person can approach closer than the minimum separation distance.'® Nokia said
that the text for such instructions should be submitted to the Commission along with an application for
equipment authorization.

94. Cisco gave two examples relevant to the installation issue, suggesting reliance on the
manuals accompanying the devices in both cases.'®® The first involved a consumer installing a low power
radio device in a laptop or PDA. For devices not excluded from routine evaluation, Cisco suggested that
relevant exposure information could be provided in the user manual. In the second case, a consumer self-
installs an external transmitter used to extend the range of a wireless networking system. In such cases,
Cisco recommended RF safety warnings and instructions on safe installation also be provided in manuals.
Furthermore, Cisco believed that consumers likely to install such equipment tend to be “reasonably
sophisticated” in their use of RF equipment, so that instructions in manuals should be sufficient to ensure
compliance.

95. Wireless Communications Association International (WCA) fully supported the
Commission’s decision not to propose mandatory requirements for professional installation of subscriber
transceiver antennas.'”’ WCA argued that safety-related concerns regarding wireless broadband
consumer equipment are already addressed by the “safety exception” to the Commission’s “OTARD”
rules (47 CFR § 1.4000), which prohibits “safety-related” antenna restrictions that impair installation,
maintenance or use of subscriber wireless antennas unless they serve a clearly defined and legitimate
safety objective. Section 1.4000(c) of our rules additionally requires labeling of fixed transmitting
antennas to provide notice of potential RF exposure for the provisions of section 1.4000 to apply.

96. Discussion. We again note that many of the comments are made with respect to portable
devices, which are not subject to these requirements and were not addressed in the Notice. Nonetheless,
the ideas and arguments advanced are useful in our consideration for fixed devices. Most commenters
appear to agree that providing information on RF exposure, where required and effective, through labels
or instructions in user manuals is an acceptable method to ensure compliance with our RF exposure

161 See PalmOne comments at 5.

162 See Nokia comments at 8.

163 See Cisco comments at 15.

164 See T-Mobile comments at 14-15.

165 See Nokia comments at 2-3 and 8.

166 See Cisco comments at 13.

167 See WCA comments at 1-3.

31



Federal Communications Commission FCC 13-39

limits. For all relevant services involving fixed subscriber transceiver antennas, we are not at this time
adopting the modified rules proposed in the Notice regarding labeling requirements using criteria based
on power and distance in this Order. Instead, we are proposing modifications to these rules in the
Further Notice under a broader scope of mitigation issues dealing with labeling and signage.'®® In our
Notice, we proposed labeling as sufficient only with respect to devices governed by Parts 21 (Subpart K),
74 (Subpart I), and 101 (Subparts C, G, and L). We are now proposing in the Further Notice not to
require labels for any fixed subscriber transceiver antenna (or any transmitting antenna in general) if it is
demonstrated that the appropriate general population/uncontrolled exposure limits cannot be exceeded in
any case, even with persons immediately adjacent to an antenna, which we define as “intrinsic
compliance.” We find no basis for requiring labels for situations where the exposure limits cannot be
exceeded. However, this makes it particularly important to fully evaluate the required separation
distances from subscriber antennas by measurements or modeling. In the interim, while we will continue
to require labels in general, they may state that a device is intrinsically compliant with our exposure limits
if such is the case. Methods to achieve intrinsic compliance include, for example, the use of radomes or
other surfaces to preclude access to non-compliant spatial regions near energized antenna elements or
safety “cut-off” devices, discussed above, to reduce or shut down power to an antenna when a person may
be in the path of and too close to the source of the RF energy. We find this concept of intrinsically
compliant fixed devices to be useful in the context of our discussion in the Further Notice, and thus we
use this term in the context of our proposals below.'®

97. We have not been presented with any evidence that our present policy of not establishing
mandatory requirements regarding professional installation or device design has resulted in non-
compliance with the exposure limits. Accordingly, we find no justification for making any changes in
this area. We will continue to advise manufacturers and licensees to provide information in user manuals
regarding proper and safe installation. We conclude that our labeling requirements, in conjunction with
such information in user manuals, if necessary, will be sufficient to ensure that proper caution is taken in
the placement of these devices. With respect to Cisco’s comments, we note that the scope of the present
discussion involves the labeling of fixed consumer transceiver antennas, not mobile or portable devices.

C. Effective Date

98. Original Proposal. In the Notice, we recognized that licensees and applicants will need
some period of time to become familiar with any changes to our rules that could require additional routine
evaluation for some previously excluded transmitters and devices and to modify their processes and
procedures accordingly. Therefore, we proposed in the Notice to provide a transition period of six months
after we adopt any new rules in this proceeding before they become effective. We now defer many of our
decisions as proposals in the Further Notice, and those adopted here are not as extensive as those we
originally proposed. We expect that they can be readily complied with, and so we here adopt an effective
date of 60 days after publication in the Federal Register for the final rules in Appendix A.

99. Comments. This issue generated a fairly large number of comments. Many commenters
favored a more lengthy transition period than the six months proposed. CTIA and other commenters
urged the Commission to allow a one-year transition period or longer, maintaining that anything shorter
would be overly burdensome.'”® Many of the requests for longer periods of time to transition are
premised on the need to re-evaluate sites under the rules proposed in the Notice, but we are not modifying
our exclusion criteria in this Order.

18 See para. 176 infra.

19 See para. 196 infra.

170 See Cingular comments at 16; CTIA comments at 13-14; Dobson reply comments at 4-6; Ericsson comments at

8-9; Motorola comments at 15; Pinnacle comments at 8-9; T-Mobile comments at 12-14; Winstar comments at 3.
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100.  Most commenters strongly urged the Commission to clarify that the new requirements for
routine evaluation be applied “prospectively.”'”' Many of these commenters urged that we “grandfather”
existing sites from evaluation, although a few commenters opposed this.'””> The EMR Network said the
Commission would be derelict in its duty to safeguard the public from RF exposure if it allows
grandfathered transmitters to remain unexamined. Similarly, RF People opposed grandfathering and
maintained that such an action would sweep large numbers of sites with potential RF hazards under the
rug. Southern maintained, on the other hand, that a system-wide re-evaluation would constitute an
enormous effort, and Sprint similarly noted that the proposals for rooftop antennas are more restrictive
than the existing standard, so that a significant number of existing sites could be subject to routine
evaluation. This, according to Sprint, would represent an immense burden for licensees, and the
Commission should not impose it absent clear and convincing evidence that transmitter sites that have
been excluded under the existing rules pose an unacceptable risk of non-compliance. Winstar
Communications, LLC (Winstar) similarly asserted that retroactive application of the proposed exclusion
criteria could impose unreasonable economic and administrative burdens on wireless providers.

101.  T-Mobile concurred that the new rule changes for exclusions from evaluation should be
prospective only, because existing facilities have been constructed in compliance with existing guidelines
and are, in fact, safe. Also, T-Mobile noted that the Commission’s environmental rules are promulgated
pursuant to the NEPA, and the NEPA is a prospective statute, enforceable only prior to the construction
of federally-licensed facilities. According to T-Mobile, the courts have consistently held that the NEPA
does not authorize relief after the fact of construction, absent bad faith on the part of an agency.'”

102.  Some other commenters proposed that we allow a “concurrent system” of applicability,
whereby any new rules would become effective immediately but would not become mandatory until
later.'™ During that time period, manufacturers and others would be able to choose between the current
or newly adopted rules. Dell, Nokia, and others noted that this would allow industry and consumers to
immediately benefit from some of the proposed changes.

103.  Decision. We will not require a new evaluation of all existing sites that were excluded
from evaluation under previous criteria. As pointed out by T-Mobile, the NEPA is a prospective
statute.'” Moreover, even if NEPA or the Communications Act provided discretionary authority to
require such existing sites to be evaluated under our new rules, we would find that such evaluation would
not be necessary in this case. The rule revisions set forth in Appendix A below are generally procedural.
We are not adopting any changes to the exclusion criteria in the rules at this time. In other words, if a site
was “categorically excluded” or “exempt” from routine evaluation under the previous rules, it will still be
exempt from routine evaluation under the rules we adopt today. We note, however, that regardless of
whether a site is exempt from routine evaluation, licensees are required to ensure that existing sites are in

"1 See CTIA comments at 13-14; Dobson Communications reply comments at 4-6; NAB comments at 4; Southern

Communications comments at 8-9 and reply comments at 3-4; Sprint comments at 3-4; T-Mobile comments at 12-
14; Winstar Communications at 3; Wireless Communications Association International (WCA) comments at 2-5.

172 See EMR Network comments at 2, RF People reply comments at 1-4.

173 See T-Mobile comments at 13-14.

174 See Dell comments at 3; IEEE 802 comments at 8; Nokia comments at 8-9; TIA comments at 13; Wi-Fi

comments at 10.

175 T_Mobile comments at 13-14, citing Ogunquit Village Corporation v. Davis, 553 F.2d 243, 246 (1st Cir.1977);

Richland Park Homeowners Ass 'n. v. Pierce, 671 F.2d 935, 941 (5th Cir. 1982), citing Aertsen v. Landrieu, 637
F.2d 12, 19 (1st Cir. 1980). See Section 102(2)(C)(i) of NEPA, 42 U.S.C. § 4332(2)(C)(i). See also Citizens and
Landowners v. United States Dept. of Energy, 683 F.2d 1171 (8th Cir. 1982) (refusing to afford remedy post-
construction).
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compliance with our exposure limits.'’® Furthermore, we caution that the Commission may take
enforcement action against licensees that do not comply with the exposure limits in the rules, regardless
of whether their transmitters were “categorically excluded” or “exempt” from routine evaluation in the
past.

104.  We have deferred many of the decisions of the Order to the Further Notice, and so our
final changes to the rules in this Order are relatively minor, most of which are allowing greater flexibility
in determination of compliance and thus are not associated with any increase in cost to affected parties.
However, we recognize that any such changes require a reasonable period of time to be implemented.
Therefore, we are setting an effective date of 60 days after publication in the Federal Register for the final
rules in Appendix A.

D. Deletion of Old Rules and Update of Portable and Mobile Service Evaluation List

105.  We note that an administrative change is necessary in the rules dealing with RF exposure.
When we last adopted major changes to these rules in 1996 and 1997, we also adopted certain “Transition
Provisions.”'”” These transition provisions, contained in sections 1.1307(b)(4) and (5) of our rules, no
longer have any effect and are thus not necessary. “All existing transmitting facilities, operations and
devices” the Commission regulates were required to be in compliance with section 1.1307(b)(1) through
(b)(3), by September 1, 2000 in accord with section 1.1307(b)(5)."”™ We state in section 1.1307(b)(1) of
our rules that our exposure limits “are generally applicable to all facilities, operations, and transmitters

' The Commission’s authority to adopt and enforce RF exposure limits beyond the prospective limitations of

NEPA is well established. See, e.g., Section 704(b) of the Telecommunications Act of 1996, Pub. L. No. 104-104
(directing Commission to “prescribe and make effective rules regarding the environmental effects of radio frequency
emissions” upon completing action in then-pending rulemaking proceeding that included proposals for, inter alia,
maximum exposure limits); 47 U.S.C. § 332(c)(7)(B)(iv) (recognizing legitimacy of FCC’s existing regulations on
environmental effects of RF emissions of personal wireless service facilities, by proscribing state and local
regulation of such facilities on the basis of such effects, to the extent such facilities comply with Commission
regulations concerning such RF emissions); 47 U.S.C. § 151 (creating the FCC “[f]or the purpose of regulating
interstate and foreign commerce in communication by wire and radio so as to make available, so far as possible, to
all the people of the United States, . . . a rapid, efficient, Nation-wide, and world-wide wire and radio
communication service, . . . for the purpose of [inter alia] promoting safety of life and property through the use of
wire and radio communications™). See also H.R. Rep. No. 204(I), 104" Cong., 1*' Sess. 94 (1995), reprinted in 1996
U.S.C.C.A.N. 10, 61 (1996) (in legislative history of Section 704 of 1996 Telecommunications Act, identifying
“adequate safeguards of the public health and safety” as part of a framework of uniform, nationwide RF
regulations); Farina v. Nokia, Inc., 625 F.3d 97 (3d Cir. 2010) (affirming that FCC regulation of cell phone RF
emissions — including those rules addressing health effects — preempted state lawsuit dependent on claims of adverse
health effects from FCC-compliant cell phone RF emissions), cert. denied, 132 S.Ct. 365 (2011). In Farina, 625
F.3d at 130, the U.S. Court of Appeals for the Third Circuit stated that “[p]rotecting public safety [with RF
emissions regulation] is clearly within the mandate of the FCC,” observing that “although the FCC’s RF regulations
were triggered by the Commission’s NEPA obligations, health and safety considerations were already within the
FCC’s mandate, 47 U.S.C. §§ 151, 332(a), and all RF regulations were promulgated under the rulemaking authority
granted by the [Communications Act of 1934, as amended].” Id. at 128. The court also recognized that in
promulgating RF exposure standards, the Commission was not only acting in accordance with its public safety
mandate, but also in accordance with its mandate to ensure the rapid development of an efficient and uniform
nationwide communications system: “In order to satisfy both its mandates to regulate the safety concerns of RF
emissions and to ensure the creation of an efficient and uniform nationwide network, the FCC was required to weigh
those considerations and establish a set of standards that limit RF emissions enough to protect the public and
workers while, at the same time, leave RF levels high enough to enable cell phone companies to provide quality
nationwide service in a cost-effective manner.” Id. at 125.

177 See 47 CFR §§ 1.1307(b)(4) and (5).
178 See 47 CFR § 1.1307(b)(5).
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regulated by the Commission.” Thus, there are no facilities operating pursuant to the requirements in
effect before the transition period that would become non-compliant with the rules as a result of the
elimination of the transition period. Moreover, there are no pending enforcement cases where compliance
with the transition deadline is at issue. We are, therefore, sua sponte deleting these transition provisions
from this rule part.

106.  We also note that we are making necessary minor administrative changes for clarification
and consistency between sections 1.1307(b)(2), 2.1091(c), and 2.1093, which list services requiring
routine RF evaluation for portable and mobile devices. Specifically, we add “Miscellaneous” to all three
sections to correctly name the Miscellaneous Wireless Communications Service defined by part 27 of our
rules; we add “the 4.9 GHz Band Service” and “the Medical Device Radiocommunication Service
(MedRadio)” to section 1.1307(b)(2) to reflect their inclusion in section 2.1093(¢c); and we add “the 3650
MHz Wireless Broadband Service” to sections 2.1091(c) and 2.1093(c), since this change was already
adopted in the Report and Order in ET Docket 04-151, published in the Federal Register on May 11,
2005, but was never actually incorporated into the Code of Federal Regulations. These changes do not
affect evaluation requirements for compliance or applicability of these sections to portable or mobile
devices.

107.  The regulatory changes discussed in the two preceding paragraphs do not require prior
notice and opportunity for comment. Under the Administrative Procedure Act, notice and opportunity for
comment are not required “when the agency for good cause finds (and incorporates the finding and a brief
statement of reasons therefor[e] in the rules issued) that notice and public procedure thereon are
impracticable, unnecessary, or contrary to the public interest.”'” Here, the Commission for good cause
finds that notice and comment are unnecessary for eliminating 47 C.F.R. §§ 1.1307(b)(4) and (5),
because, for the reasons provided in paragraph 105, above, these rules have outlived their purpose and no
longer serve any function. Similarly, the Commission for good cause finds that notice and comment are
unnecessary for amending 47 C.F.R. §§ 1.1307(b)(2), 2.1091(c), and 2.1093, to the extent and for the
reasons provided in paragraph 106.

5US.C. 553(b)(B). The “unnecessary” exception to the notice requirement is “confined to those situations in
which the administrative rule is a routine determination, insignificant in nature and impact, and inconsequential to
the industry and to the public.” Utility Solid Waste Activities Group v. EPA, 236 F.3d 749, 755 (D.C. Cir., 2001)
citing Texaco v. FPC, 412 F.2d 740, 743 (3d Cir., 1969). “‘Unnecessary’ refers to the issuance of a minor rule or
amendment in which the public is not particularly interested.” Texaco, 412 F.2d at 743 n.3.
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Iv. FURTHER NOTICE OF PROPOSED RULE MAKING

108.  This Further Notice of Proposed Rulemaking (Further Notice) focuses on specific items
not acted upon in the Report and Order (Order), which that have either been raised or have evolved
significantly since the Notice."™ In summary, this Further Notice proposes: new power- and distance-
based exemptions'®' that streamline the determination of whether preparation of a routine radiofrequency
(RF) evaluation is necessary; post-evaluation mitigation procedures to ensure that people are not exposed
to RF levels that exceed prescribed limits (procedures that include use of labels, signs, and barriers); and
clarifications to our rules involving the use, in the RF evaluation process, of calculation or measurement
methodologies to determine potential exposure levels. Consistent with the scope of discussion of the
Notice,"* this Further Notice does not invite comment on the exposure limits themselves; however, with
the Inquiry portion of this document, set out below, we initiate a new proceeding that will reexamine the
efficacy of these limits to determine whether any changes are warranted.

109.  In proposing, in this Further Notice, changes to our RF safety rules, our intent is to
appropriately protect the public without imposing an undue burden on industry. While acknowledging
the potential difficulty of quantifying benefits and burdens, we need to determine whether the overall
costs of the regulation are outweighed by the benefit to consumers, workers, and other members of the
public. We therefore request comment, below, on a wide range of questions that will enable us to weigh
those costs and benefits of our proposed rules. We also request comment on the most cost-effective
approach for modifying existing policies and practices to achieve the goals of our proposed rules while
still ensuring appropriate protection of the public. For each cost or benefit addressed, we ask that
commenters provide specific data and information such as actual or estimated dollar figures, including a
description of how the data or information was calculated or obtained and any supporting documentation.
All comments will be considered and given appropriate weight. Vague or unsupported assertions
regarding costs or benefits generally will receive less weight and be less persuasive than the more specific
and supported statements.

A. Definition of Terms Related to our Further Proposals

110.  Summary. Comments received in response to the Notice requested consistent
terminology when referring to “power” in general. Various commenters also raised issues that are
related, at least in part, to our existing rules for categorical exclusions. We thus propose clarification of
our definitions related to power and propose a new definition of “exemption” as applied to routine
evaluation, both of which are relevant to our further proposals.

111.  Comments. In the current rules, the term “total power of all channels” means the sum of
the total ERP of all channels defined as “all co-located simultaneously operating transmitters owned and
operated by a single licensee.”®> Dr. John Moulder'™ noted that the proposed rule amendments appended
to the Notice do not include this language. Dr. Moulder strongly urged the Commission to maintain the
present definition and to broaden it to include all co-located transmitters at a given site, not just those
operated by a single licensee.'™ Some commenters noted that the terms used for “power” in the Notice

180 See Notice of Proposed Rule Making (Notice), ET Docket 03-137, Proposed Changes in the Commission’s Rules

Regarding Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Red 13187 (2003) at paras. 1-5.

181 See an explanation of the use of the term “exemption” instead of “categorical exclusion” in footnote 29 supra.

182 See Notice at para. 5.

18 See 47 CFR § 1.1307(b)(1).

"% Dr. John Moulder, Ph.D., Medical College of Wisconsin (Dr. Moulder).

185 See Moulder comments at 1-2.
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are not always consistent."™ For example, Hammett and Edison noted that the text mixes usage of the
terms “transmitter power” and “ERP,” and it urged that we maintain the distinction between these terms.
Nokia similarly pointed out that the Notice uses several terms for power and suggested that we use two
terms consistently in the new rules: “maximum time-averaged output power” and “maximum time-
averaged ERP/EIRP.” “Time-averaged” would refer to the averaging period specified in the MPE
guidelines in section 1.1310 of the rules. As pointed out by BSL in its comments to the Notice," " use of
the term “exclusion” to signify the more limited exemption from performing a routine evaluation for RF
exposure may be confusing. BSL also suggested that it is important to make clear that a “routine
evaluation” need not be some rigid process requiring a lot of paperwork and, as noted by Richard A. Tell
and RF People, exclusion from routine evaluation is not an exclusion from compliance.'**

112.  Further Proposal. With respect to our use of varied definitions for “power,” we are
proposing explicit and consistent power definitions appropriate for the conditions of use and underlying
exposure limits. We here clarify for the purposes of our proposals here the definitions that we will use
consistently throughout this Further Notice. ERP is defined as the product of the net power delivered to
the antenna (i.e., excluding reflected and/or dissipated power not transferred to the antenna) and its
maximum gain, where the “maximum gain” is the largest far-field total power gain relative to a dipole in
any direction for all transverse polarization components. Available power is defined as the matched
conducted power when a source having finite internal impedance is perfectly matched to its load.
Delivered power is defined as the net power supplied to the load. With respect to time averaging, “time-
averaged” for a fixed RF source is an average over any 30 minute time period (or 6 minutes for
occupational exposure evaluation but not exemption), in contrast with “time-averaged” for a mobile or
portable RF source, which is an average over a period inherent from device transmission
characteristics." Combining these definitions, the “maximum time-averaged ERP” for a fixed RF source
is the product of the maximum delivered power to the antenna and its maximum gain as averaged over
any 30 minute time period;"”" the “available maximum time-averaged power” is the maximum available
power as averaged over any 30 minute time period;'' and the “delivered maximum time-averaged
power” is the net maximum delivered or supplied power as averaged over any 30 minute time period.'”>

113.  We are also proposing a modification to the terminology we use in the context of
providing for “exclusions” from routine evaluation. The National Environmental Policy Act of 1969
(NEPA), 42 U.S.C. 4332(2)(C), requires an Environmental Impact Statement (EIS) for a major federal action
that significantly affects the quality of the human environment. Under regulations promulgated by the
Council on Environmental Quality (CEQ) to implement this procedural responsibility, an agency may utilize
a briefer Environmental Assessment (EA) to determine if an EIS is required and may “exclude” from
environmental processing a category of proposed actions that do not have a significant environmental
impact.'” Section 1.1306 of the Commission’s NEPA procedures, 47 C.F.R. 1.1306, establishes a

186 See Hammett and Edison comments at 3; Nokia comments at 2-3.

187 See BSL comments at 2-7.

'8 See Richard Tell comments at 1-2; RF People comments at 1-3.
' See para. 222 infra.

01 contrast, the “maximum time-averaged ERP” for a mobile or portable RF source is the product of the
maximum delivered power to the antenna and its maximum gain as averaged over a period inherent from device
transmission characteristics.

191 . . . . . .
In contrast, the “available maximum time-averaged power” for a mobile or portable RF source is the maximum
available power as averaged over a period inherent from device transmission characteristics.

192 . . . . .
In contrast, the “delivered maximum time-averaged power” for a mobile or portable RF source is the net
maximum delivered or supplied power as averaged over a period inherent from device transmission characteristics.

193 See 40 CFR §§ 1508.4, 1508.9.
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categorical “exclusion” for actions not specifically defined by sections 1.1307(a) or (b), or determined by the
processing bureau under sections 1.1307(c) or (d), to have a potentially significant environmental impact that
requires the applicant or license to prepare an EA. An EA or an EIS is a specialized document, subject to the
format and content requirements specified in CEQ rules and the Commission’s rules (e.g., 47 C.F.R. §
1.1311). Other environmental factors besides RF, such as location in a wilderness area or flood plain (see 47
C.FR. § 1.1307(a)), may require the applicant or licensee to prepare an EA. Thus, a facility that is “exempt”
from a routine evaluation for RF exposure may still have other environmental considerations, which
precludes “exclusion” from the environmental processing requirements of preparing a formal EA or EIS.
Therefore, to avoid confusion, we are proposing a change in the language used in the rules, so that an
“exemption” will refer to an exemption from performing a routine RF evaluation, while the term
“exclusion” will continue to be used in the context of an exclusion from preparation of any EA or other
additional environmental document. Consistent with this proposal, we use these terms in this manner
throughout the text of this Further Notice.

B. Exemption: Power and Distance Criteria to Streamline Determination of
Compliance

114.  Summary. The Commission’s rules identify particular categories of existing or proposed
transmitting facilities for which licensees and applicants are required to conduct routine environmental
evaluations to determine whether these facilities comply with our RF guidelines. All other transmitting
facilities have been “categorically excluded”'* from such routine evaluations because we determined that
they offer negligible potential for causing exposures in excess of our guidelines, based on factors such as
operating power and accessibility.'”> After years of experience in analyzing RF exposure potential from
various sources, we proposed in the Notice certain modifications to these categories.'”® Current
categorical exclusion rules for certain fixed"’ transmitting facilities with similar exposure characteristics
are based on combinations of effective radiated power (ERP)'*® and antenna height above ground, so we
proposed in the Notice relatively minor modifications to the categories in Table 1 of section 1.1307(b) of
our rules,'” considering both total ERP and separation distance, rather than height above ground, to
determine whether a routine evaluation is necessary. Separation distance in this context would be defined
as the minimum distance from the radiating structure of the transmitting antenna in any direction to any
area that is accessible to a worker or to a member of the general public.*® In proposing these rules in the
Notice, we indicated we were also concerned that the separation distances and ERP levels contained in the

1% As noted above, in this Further Notice, we propose to modify this terminology to refer to an “exemption” from

routine evaluation.

193 Accessibility generally relates to such factors as the height above ground of an antenna or whether an antenna is

mounted on a tower or accessible on a rooftop, as well as lateral distance from the closest point of possible human
presence.

196 See section II1. A. of the Notice.

"7 In this context, we are using the term “fixed” to refer to those transmitters referenced in Table 1 of 47 CFR §

1.1307(b) that are not considered “mobile” or “portable” as defined in 47 CFR § 2.1091 and § 2.1093. This
definition includes transmitters that are physically secured at one location on a temporary basis. An example of such
a case would be a mobile wireless base station used to accommodate increased call volume at a special event.

198 Equivalent isotropic radiated power (EIRP) equals ERP times 1.64.

19 See Appendix A and section III. A. of the Notice.

2 These separation distances and power levels were derived from calculations taking into account the current RF
safety guidelines and the technical rules governing the affected transmitting facilities contained in the Commission’s
rules. See Notice at para. 11. Also see the Commission’s OET Bulletin 65 for detailed information on such
calculations.
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rules that trigger routine evaluation might not be appropriate in all situations.””" For example, under our
current guidelines, a cellular transmitting facility with an antenna less than 10 meters high would not be
subject to routine evaluation for RF exposure even if it operated at an ERP level that approaches the
threshold level for routine RF evaluation (such as 999 W). We made several proposals for routine
evaluation and exclusion in the Notice and proposed to apply them uniformly across multiple services.”*
Here we propose exemption criteria based on power, frequency, and separation distance (rather than
antenna height above ground) uniformly across all services (rather than just the services in Table 1 of
section 1.1307(b) of our rules).

115. Comments. Commenters generally expressed support for our proposals in the Notice to
make the RF exposure rules simple and more consistent across service categories.””” However, various
commenters also advocated modifying certain of the proposed exclusion criteria to eliminate additional
evaluations.® Cisco and Southern proposed that rather than using discrete cut-off values, the exclusion
criteria should be a continuous “sliding scale” formula of transmitter power versus separation distance.”””
Based on its evaluation of several hundred communications sites where changes in transmitting facilities
have occurred, Global recommended that both the proposed separation distance and output power criteria
be reduced.”” Other commenters contended that the Commission mostly struck an appropriate balance in
proposing exclusion criteria based on separation distance and power.*"’

116.  Some commenters acknowledged that the proposed changes would likely increase the
number of new facilities requiring routine evaluation, but they viewed the changes as “positive” and
likely to improve both levels of confidence and compliance efficiency.*”® Professor John Moulder noted
that the proposed rule changes would make the Commission’s exclusion criteria much easier to explain to
non-technical audiences concerned about exposure from wireless base stations.”” According to T-
Mobile, the proposed rules would not be significantly more burdensome than procedures already being
used by it and other wireless carriers to determine whether facilities are excluded from environmental
processing.”'® T-Mobile also encouraged the Commission to issue additional technical guidance to
licensees and applicants to help confirm compliance at transmitter sites.*''

' See Notice at para. 9.

292 ee Notice at paras. 9-16.

203 See, for example, CTIA comments at 1; Dell comments at 1; Ericsson comments at 1; IEEE 802 comments at 1-

4; ITI comments at 2-3; Motorola comments at 3-5; Nokia comments at 1; Pinnacle comments at 2-4; Sirius Satellite
Radio, Inc. (Sirius) comments at 1-3; T-Mobile comments at 1-2; TIA comments at 4-6; Wi-Fi comments at 4-5;
WCA comments at 1-2; and XM Radio comments at 1-2.

204 See AT&T comments at 1; Cingular comments at 3-12; CTIA comments at 3-7; Dobson reply comments at 3-4;

Ericsson comments at 3-4; Motorola comments at 3-5; Moulder comments at 2; Nokia comments at 2-3; Pinnacle
comments at 2-4; Southern comments at 2-7 and reply comments at 2-6; Sprint comments at 2; TIA comments at 4-
6; Winstar comments at 2-3.

205 See Cisco comments at 4-7; Southern comments at 2-7; reply comments at 5-6.

2% See Global comments at 1.

27 See T-Mobile comments at 4-1 1; reply comments at 3-4; Sirius comments at 1-3; BSL comments at 8; Pinnacle

comments at 2-4.

208 See, e.g., T-Mobile comments at 4-11.

299 See Moulder comments at 2.

210 See T-Mobile comments at 6.

211 See T-Mobile comments at 7.
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117.  Other than comments that suggested the use of additional criteria or a continuous sliding
scale formula, described above, most comments regarding specific criteria for separation distance and
power were directed at low-power (close proximity) installations. Many commenters supported our
proposals for exclusion thresholds for low-power fixed transmitters.”'> For example, T-Mobile believed
the proposed thresholds combine a high degree of safety with reasonable efficiency. T-Mobile submitted
test data that it asserted indicate that exposure levels drop significantly within a very short distance from
the face of typical “microcell” base station antennas and are typically about 50% of public MPE limits at
20 cm.”"”® Motorola and the Telecommunications Industry Association (TIA) supported the proposed low
power exclusion thresholds, provided that antenna gain in different directions can be used to calculate
ERP.*"* Nokia asserted that the power thresholds proposed, coupled with the 20 cm separation
requirement, would provide the public with sufficient protection while ensuring that these devices can be
installed without delay.*"> IT’IS expressed concern that the bases for the minimum distances proposed,
and for which evaluations would be required, were not obvious and urged that these distances be justified
based on expert agreement so that they will ensure the basic restrictions in terms of whole-body and
spatial peak specific absorption rates (SARs) are met under all circumstances.”'®

118.  On the other hand, CTIA and Cingular stated that the proposed exclusion thresholds for
very low power transmitters were too restrictive.”’’ CTIA supported the adoption of exclusion thresholds
but argued that the proposal did not take into account low power transmitters operating at slightly higher
power levels that were slightly farther from people who are transient through public areas. CTIA
recommended that the Commission adopt an intermediate threshold to extend the exclusion to very low-
power transmitters normally located at least 60 cm from persons and with power levels slightly higher
than those proposed. Cingular maintained that microcell antennas are often mounted in or above ceiling
tiles and are typically 2 feet or more above the head of a six-foot adult. Therefore, based on its analysis,
Cingular submitted that the power thresholds should be raised to 8 W ERP for frequencies below 1.5 GHz
and 26 W ERP for frequencies above 1.5 GHz, both based on a separation distance of 2 feet (60 cm) in
front of an antenna. Dobson Communications Corp. (Dobson) concurred that either the Cingular or the
CTIA proposal is preferable to the proposed rule.*"® Southern Communications also supported Cingular’s
alternative®"’ and further maintained that because the MPE limits already incorporate a “significant
margin of safety,” it is not necessary to add yet an additional margin for low power fixed devices.

119.  Further Proposal. We propose here to adopt general exemption criteria applying to
single RF sources and then further generalized to multiple RF sources in section 1.1307(b) of our rules,
described in detail below, based on power, distance, and frequency, for all services using fixed, mobile,
and portable transmitters, including implants. We propose that these criteria apply to all of our rules
authorizing RF sources — in short, to treat like sources similarly. These proposed criteria based on
physical properties are more appropriate than the existing distinctions between service classifications,

212 See Ericsson comments at 3-4; IEEE 802 comments at 3-4; ITI comments at 3-4; Nokia comments at 2-3; T-

Mobile comments at 11-12; Sirius comments at 1-3; Wi-Fi comments at 4.

213 See T-Mobile comments at 11-12.

214 See Motorola comments at 3-5; TIA comments at 4-6.

215 See Nokia comments at 2-3.

216 See IT’IS comments at 3. Margaret Brown also expresses concern that the proposed exclusion levels could

expose individuals to RF levels above the MPE values. However, she provides no basis for this concern, and we
will not consider it further. See Margaret Brown comments at 1.

17 See CTIA comments at 7-8; Cingular comments at 13-14.

218 See Dobson reply comments at 3-4.

219 See Southern comments at 2-7, reply comments at 3.

40



Federal Communications Commission FCC 13-39

allow greater simplicity, are technologically neutral, and do not have to be modified to accommodate new
or converging services. The exemption thresholds proposed in this Further Notice are based on the
general population exposure limits because any exposure above the general population limit would need
to be evaluated to facilitate awareness of such exposures given our occupational awareness, control, and
training requirements in the Order adopted herein supra.”*® These proposed general exemption criteria
for single RF sources, described in detail in Appendices C and D herein infra, offer a layered approach to
facilitate determination of compliance with our exposure limits. As shown in Figure D-1 of Appendix D,
the simplest exemption criteria are the most conservative, while less restrictive exemption criteria, test
reduction procedures, or evaluation processes become incrementally more involved, requiring
consideration of more specific technical aspects of the RF source for compliance determination as the
exposure potential increases. Later in this Further Notice, we propose to employ, under certain defined
circumstances, generally applicable summation formulas for determining whether multiple RF sources
meet proposed exemption criteria.””'

120.  Inthe event that RF sources in fact cause human exposure to levels of RF radiation in excess
of the limits in section 1.1310 of the rules, a routine RF evaluation or exemption from such an evaluation
would not be sufficient to show that there is no significant effect on the quality of the human environment or
that the RF sources are categorically excluded from environmental processing. Further, RF sources are
subject to review under sections 1.1307(c) and 1.1307(d) of the rules regardless of whether those RF
sources have either been determined to be exempt from routine RF evaluation or have been satisfactorily
evaluated for compliance. Given the technical complexity of some evaluations, and the assumptions
made in deriving the proposed relatively simple exemption criteria herein, there still may be a possibility
under atypical circumstances that the procedures to determine compliance are not valid. However, the
exemption criteria proposed here should greatly reduce our dependence on review under sections
1.1307(c) and 1.1307(d) for RF compliance. We encourage interested parties to comment on the relative
costs and benefits of the proposed changes in this section, as well as those of alternative approaches.

1. Blanket 1 mW Exemption

121.  Summary. Supported by comments received in response to the Notice, we propose here
adoption of an exemption from routine environmental evaluation for a single transmitter operating with
up to one milliwatt available maximum time-averaged power. This proposed 1 mW exemption threshold
for any single transmitter would be independent of frequency and service type.””> We also propose a
minimum two-centimeter separation distance between multiple transmitters operating up to 1 mW and
seek comment on whether multiple transmitters using this exemption could under normal operating
conditions exceed our exposure limits.

122.  Consideration of the fundamental limits on SAR as a function of power is useful for
placing a blanket threshold on exemptions from routine evaluation for portable devices. For example, the
localized SAR limit of 1.6 W/kg averaged over 1 gram cannot be exceeded if the available power from a
transmitter is less than 1.6 mW. This determination is independent of frequency and distance over the
applicable SAR frequency range of 100 kHz to 6 GHz. For purposes of establishing the exemption
threshold based on conservation of energy, only the available maximum time-averaged power™ from a

transmitter is relevant.

220 See para. 75 supra.
22! See paras. 139, 142, 154, and 161 infra.

22 See § 1.1307(b)(1) in Appendix B infia.

23 To obtain the available power from a source having finite internal impedance, the impedance of the load must be

matched, that is, equal to the complex conjugate of the impedance of the source as viewed from the output terminals.
See para. 112 supra.
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123.  Comments. In comments received in response to the Notice, Motorola, Sony Ericsson
and Bluetooth SIG, Inc. (Bluetooth SIG) suggested using a SAR-based threshold of 20 mW according to
the ICNIRP 2.0 W/kg 10-gram-average SAR limit.*** Those commenters neglected to proportionally
scale this proposed threshold down to the 1.6 W/kg 1-g SAR level required for compliance with our
exposure limits.

124.  Further Proposal. The 20 mW threshold introduced by comments received would be the
appropriate threshold for a single transmitter if the Commission exposure limit were 2 W/kg as averaged
over 10 grams, which is not the case. Our exposure limit would imply a 1.6 mW threshold for a single
transmitter. Similar to the localized SAR limit of 1.6 W/kg being averaged over 1 gram, the extremity
SAR limit of 4 W/kg that applies to the pinnae (outer ears), hands, feet, wrists, and ankles is averaged
over 10 grams. So, if the available power from a transmitter is less than 40 mW, then the extremity SAR
limit cannot be exceeded due to that transmitter operating alone. Likewise, the Commission’s localized
occupational SAR limit allows 8 W/kg averaged over 1 gram, which would imply an 8 mW exemption
threshold, and for extremities where a limit of 20 W/kg averaged over 10 grams is specified, a 200 mW
exemption threshold would be appropriate.”” However, setting a device exemption threshold based on an
extremity limit does not necessarily ensure localized SAR compliance beyond that extremity. Further,
ensuring a condition where only extremities are exposed is unlikely to be universally practical. As stated
previously,”* our proposed exemption thresholds should be based solely on the general population
exposure limits, not occupational exposure limits; thus, an 8§ mW blanket threshold for occupational use is
not considered appropriate.

125.  As a worst-case example, transmitting medical implants have a high potential for most of
their energy to be absorbed in one gram of tissue. Considering this case and accounting for device output
power measurement variations in situ, we propose a single transmitter threshold of 1.0 mW available
maximum time-averaged RF output power at frequencies up to 6 GHz for exemption from routine
evaluation. Above 6 GHz, we propose the same exemption threshold for continuity, but now based on a
reasonably restrictive assumption that the 1 mW of available maximum time-averaged power would be
averaged over a contiguous area of 1 cm”. Analogous to the use of a 1-g cube for the case of SAR, 1 cm’
would be approximately the area of the surface of one side of such a 1-g cube. Thus, the proposed 1 mW
exemption threshold is nominally independent of frequency from 100 kHz to 100 GHz. Further, the
proposed 1 mW exemption threshold is also independent of service type and is applicable to single fixed,
mobile, or portable RF sources. We seek comment on this proposal. We seek comment specifically on
whether the 1 mW exemption threshold will be useful in streamlining approval of very-low power
implanted and body-mounted medical devices that operate intermittently and with a low transmitter duty
cycle.

126.  The proposed 1 mW blanket exemption assumes the transmitted power is either absorbed
in an approximate cubic centimeter of tissue or incident on a square centimeter of tissue, depending on
frequency. Because of these assumed small regions, the likelihood of multiple blanket exempt
transmitters significantly exposing the same tissue is small, and that significant overlap in exposure can
only occur for blanket exempt transmitting antennas within one centimeter of each other. Based on this
consideration, we conservatively propose two centimeters as a required separation distance between any
portion of a blanket exempt radiating structure and the nearest portion of any other radiating structure in
order to qualify for the 1 mW blanket exemption. Conversely, for the case of multiple transmitters having
antennas within two centimeters of each other, we propose that the power from all such transmitters be
added together, treated conservatively as a single transmitting antenna, and compared with the blanket 1
mW exemption. We seek comment on whether additive multiple transmitters operating at 1 mW at least

24 See Motorola comments at 8; Sony Ericsson comments at 4-6; Bluetooth SIG comments at 3-4.

22 International Electrotechnical Commission, IEC 62479, Draft Edition 1, Distributed March 12, 2010.

226 See para. 119 supra.
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two centimeters apart could under normal operating conditions exceed our exposure limits. We seek
further comment on whether addition of a blanket exempt transmitter could cause our exposure limits to
be exceeded when other compliant transmitters are present, exempt or not. Additionally, we seek
comment on whether the blanket exemption as proposed may not be adequate to prevent exposure over
our limits, for example, in a situation involving multiple high-gain millimeter-wave radiators. We
encourage interested parties to comment on the relative costs and benefits of the proposed changes in this
section, as well as those of alternative approaches.

2. MPE-Based Exemption of Fixed, Mobile, and Portable RF Sources

127.  We proposed in the Notice to apply existing mobile exemptions to fixed transmitters
based on the assumption that both fixed and mobile transmitting antennas would normally operate at least
20 cm from people and thus, evaluation with respect to MPE limits is appropriate. Briefly, instead of
defining an invariant power threshold beyond a certain distance, we propose herein to establish varying
exemption criteria based on MPE limits for fixed, mobile, and portable RF sources so long as the
separation distance for the operating frequency is beyond the distance where the reactive near-field
dominates (i.e., at distances beyond A/2m, where A is the free-space operating wavelength).*’

a. Single Transmitters

128. Summary. In addition to the blanket 1 mW exemption threshold proposed above, we
propose here a revised table in section 1.1307(b)(1)**® that specifies conservative frequency-dependent
criteria, as derived in Appendix C, to exempt from routine environmental evaluation a single transmitter
operating with up to a calculated maximum time-averaged effective radiated power given a separation
distance. Similar to the blanket 1 mW exemption threshold, these exemption criteria for any single
transmitter are also independent of service type.

129.  Comments. As discussed above,”” most comments received in response to the Notice
supported the idea of simplifying our criteria and making them consistent across all services. Some also
suggested that we consider a “sliding scale””" or a more detailed scheme for defining exemptions based
on simple calculation methods.

130.  Further Proposal. Since exposure levels are dependent on power, distance, and
frequency, we agree that these suggestions for consistent “sliding scale” criteria across all services have
merit and would improve upon our original proposals for exemption criteria in the Notice. In addition,
power levels and frequencies authorized for new types of transmitters in new and existing services are
subject to frequent change, making it difficult to maintain an up-to-date scheme for exemptions from
evaluation that is based solely on service category. Therefore, rather than identify these criteria by
service, as has been done in the past, we are proposing a revised table for single fixed, mobile, and
portable antennas that specifies power and distance criteria for each of the five frequency bands used for
the MPE limits that would apply regardless of service category. The new proposed criteria are shown in
Table 1 below. We propose to apply these criteria to single fixed, mobile, and portable RF sources at

separation distances from any part of the radiating structure of at least A/2m in all service categories™' and

227 See para. 130 and Table 1 infra, where the term “A/27” is explained in further detail.

228 See § 1.1307(b)(1) in Appendix B infia.

2 See paras. 115 through 118 supra.

230 See para. 115 supra.

2! In the proposed Table 1 below, if R <A/2x, then evaluation is required. Since A/2x is > 20 cm at frequencies

below 239 MHz, these exemption criteria do not apply to portable devices that are operated both at less than 20 cm
from the body and at frequencies below 239 MHz. In general, less restrictive exemption criteria may be used in
accordance with the formulas below Table 2 in para. 153 infra, but these portable exemptions are not valid below
(continued....)
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to use them to determine whether routine evaluation is necessary. The proposed thresholds in Table 1 are
based on the general population maximum permissible exposure (MPE) limits with a single perfect
reflection, outside of the reactive near-field, and in the main beam of the radiator, to be compared with the
maximum time-averaged effective radiated power. As discussed in Appendix C, these proposed
thresholds will generally be conservative in the radiating near-field, but they may not be conservative in
the reactive near-field. Reactive near fields dominate at separation distances of less than A/27 and may be
stronger than the fields calculated based on the far-field gain, particularly in the case of electrically short
antennas.”” In the literature on electrically small antennas, the boundary at the distance A/27 is also
referred to as a “radiansphere.””® The distance equivalent to A/21 may be calculated in meters from
47.7/f where f'is the frequency in MHz. Appendix C explains in detail how the criteria were derived for
Table 1.

Table 1. Single Fixed, Mobile, and Portable Transmitting Antennas Proposed to be Subject to

Routine Environmental Evaluation

Transmitter Frequency
(MHz)

Threshold ERP
(watts)

Regardless of ERP, evaluation is required if the separation distance from the radiating structure, R,
is less than A/2m, where A is the free-space operating wavelength, unless the available maximum
time-averaged power is less than one milliwatt. In addition, evaluation is required if the ERP in
watts is greater than the value given by the formula below for the appropriate frequency, f, in MHz

at the separation distance, R, in meters.

0.3-1.34 ERP > 1,920 R?
1.34-30 ERP > 3,450 R*/f?

30-300 ERP >3.83 R?
300 -1,500 ERP > 0.0128 R?*f

1,500 - 100,000 ERP >19.2 R?

131.  In the context of the proposed Table 1, we propose to define ERP,”* as the product of the
maximum time-averaged power delivered to the antenna® and its maximum gain in any direction relative
(Continued from previous page)
300 MHz. Thus, there are no exemption criteria below 239 MHz proposed for portable devices other than the 1 mW
blanket exemption.
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Environmental Protection Agency, Near-Field Radiation Properties of Simple Linear Antennas with Applications
to Radiofrequency Hazards and Broadcasting, Tell, Richard A., ORP/EAD 78-4, June 1978.

23 See e.g., Proceedings of the IRE, The Radiansphere Around a Small Antenna, Wheeler, Harold A., 1959.

4 The equivalent isotropically-radiated power (EIRP), defined as the product of the maximum time-averaged

power delivered to the antenna and its maximum gain in any direction relative to an isotropic antenna, equals 1.64
times the ERP. ERP can be derived from the power spectral density (PSD) (e.g., W/m*/MHz) if the bandwidth
(BW) is known, as ERP = PSD * BW * 471R*/ 1.64, where R is the distance used to determine the PSD and
generally will not be the separation distance used for determination of exemption. This assumes that power spectral
density was determined in the far-field of an antenna.

33 To obtain the maximum delivered power from a source having finite internal impedance, the impedance of the

load is that of the antenna which may not necessarily be matched, that is, delivered power excludes reflected and/or
dissipated power not transferred to the antenna.
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to a half-wave dipole. The maximum gain is the largest far-field total power gain relative to a dipole in
any direction for all transverse polarization components. The maximum time-averaged power delivered
to the antenna is averaged over any 30 minute time period for fixed sources and is averaged over a period
inherent to the device transmission characteristics for mobile and portable sources.”** The term
“separation distance” in Table 1 is defined as the minimum distance in any direction, from any part of the
radiating structure of a transmitting antenna or antenna array, to the body of a nearby person. For these
exemptions to apply, we propose that separation distance shall be required to be maintained for all
persons, including those occupationally exposed, during operation at the ERP used for comparison to the
applicable formula in the table above.””” The table above would strictly apply only to single transmitters;
however, we propose that it may also be used with multiple fixed transmitters in conjunction with the
summations discussed in paragraph 141, or it may be used with multiple mobile or portable transmitters
within the same device in conjunction with the summations discussed in paragraph 164, but we propose
that these two types of permissible summations may not be used together.”**

132.  To the extent that the separation from the source is beyond the distance to the reactive
near-field region (R > A/2w), the proposed criteria in Table 1 may also be applied to portable devices, as
defined in section 2.1093, or to any antenna operated within 20 cm of the body, or to mobile devices, as
defined in section 2.1091, operated at least 20 cm from the body. Somewhat less restrictive specific
exemptions from routine evaluation proposed later in this document may be applied regardless of /27 at
any distance between 0.5 and 40 cm from the body of a nearby person for both single and multiple
transmitters, regardless of service classification.””” Taken together, either of these proposed exemption
criteria, whether MPE-based or SAR-based, if adopted, would be applied at distances between A/27 and
40 cm. However, we would apply the SAR-based exemption criteria in cases in which the separation
distance is less than A/27 but more than 0.5 cm, and only at frequencies between 300 MHz and 6 GHz.
Also, we would apply the MPE-based exemption criteria exclusively in cases in which the separation
distance is greater than 40 cm at frequencies between 300 MHz and 6 GHz. Finally, we would permit the
proposed SAR-based exemption criteria to be combined with the proposed MPE-based exemption criteria
for multiple transmitting antennas within the same device where some antennas are between 0.5 and 40
cm from the body and others are at a greater distance.**’

133.  The formulas in Table 1 are based on worst-case calculations, and it is important to
remember that these proposed criteria are intended to identify only situations where further evaluation is
necessary. As these proposed exemption criteria are intended to be worst-case, they do not necessarily
indicate that a transmitting station is not in compliance with the Commission’s exposure limits; rather
they simply point to the need for a more detailed analysis to determine if evaluation is necessary.

134.  We expect that this approach to exemption will provide ease of application for licensees
and provide a better level of understanding for the public. Also, these proposed criteria are reliably and
consistently quantifiable. We agree with those that commented in response to the Notice that complex
exemption criteria would essentially create the same burden as the routine evaluations they would be
intended to excuse and thus would offer no real benefit to licensees. Similarly, in the reactive near-field
region at R <A/2x, development of more complicated general exemptions beyond those proposed here
may broaden their applicability but would certainly require a more complex exemption formulation.
Additionally, as some commenters pointed out,”' a relatively simple approach to exemptions would be

36 See para. 112 supra.
57 See para. 119 supra.

238 See paras. 142 and 165 infra.

39 See para. 151 infia.

0 See para. 164 infia.

2 See para. 116 supra.

45



Federal Communications Commission FCC 13-39

useful to persons who seek a simple tool for independent confirmation of the distance from an individual
antenna which would strongly indicate compliance with our rules. Also, broad applicability coupled with
a sound technical basis should help provide assurance that additional sources of RF energy do not result
in non-compliance with our RF exposure limits. Finally, we note that not all Commission licensees are
expert in RF exposure matters, and a simple set of criteria based on readily evident information, i.e.,
frequency, power, and distance, will help ensure understanding and compliance with our regulations.

135. We propose to apply the power and distance criteria consistently across all services. No
commenter took issue with this original general proposal in the Notice, and we can find no reason to treat
like facilities differently from an RF exposure perspective based solely on the nature of the service
provided. While we recognize that services in the past have been exempt because they only involve
occupational exposure,”** we are basing these exemptions across all services on the general population
exposure limits. By basing our exemption criteria on power and separation distance according to
operating frequency, we also avoid problems and confusion that may arise when we approve new services
that may have operating characteristics different from those that already exist.

136. We acknowledge that the trade-off in the simplicity of the exemption guidelines we
propose may, in some cases, lead to evaluations that a more complex formulation for exemption might
have excused. We suggest that this conservative approach in conjunction with the greater simplicity
afforded by our exemption guidelines would be likely to offer an additional layer of utility in contrast to
more complicated evaluation procedures in our guidance documents. A more detailed evaluation can be,
and often is, a simple mathematical calculation that demonstrates compliance, but our ongoing policy to
consider other methods and procedures if based on sound engineering practice does not preclude other
more complex procedures which sufficiently demonstrate compliance. In the simple case of a roof-
mounted antenna or a directional antenna, a routine evaluation can often take into account relevant
characteristics of the antenna and the site to readily demonstrate compliance through a calculation. In a
more complex case, we recently permitted the use of finite element method (FEM)-based computational
modeling as an alternative to finite difference time domain (FDTD)-based computational modeling for
evaluation of MedRadio devices.”* We seek comment on the expected cost associated with performing
these calculations compared with existing procedures as well as the benefit of the proposed consistent
application of these exemption criteria across all services.

137.  With respect to our initial proposal in the Notice to exempt low-power single fixed
transmitters, we now propose to delete the existing mobile power exemptions*** and apply the new
proposed general fixed transmitter power exemptions to mobile and portable devices as well. Since the
mobile services currently listed in section 2.1091(c) operate above 800 MHz and tend to be used in non-
reflective settings,”* the existing power exemption criteria were based on free-space calculations at 20 cm
using the public MPE limits at approximately 800 and 1,500 MHz, and while they are useful for these
mobile sources, they are not as generally applicable as the proposed new exemption proposal. The new
exemption proposal would allow higher powers at greater distances for both mobile and fixed devices,
would apply to all services, and would be valid in possibly reflective environments and at lower
frequencies; however, this proposal would necessarily reduce the exemption power for mobile devices
used at 20 cm. For example at frequencies above 1,500 MHz, this proposed MPE-based exemption
power would be reduced by a factor of 4 to an ERP of approximately 0.75 W at 20 cm, while the

2 See para. 119 supra.

3 See Order granting ANSY'S Inc. Request for Waiver of 47 CFR § 1.1307(b)(2) of Commission Rules, ET Docket
10-166, 26 FCC Rcd 1034, Adopted Feb. 1, 2011.

% 47 CFR 2. 1091(c) of the rules specifies 1.5 or 3.0 W ERP (depending on frequency) for categorical exclusion of
mobile antennas for separation distances greater than 20 cm.

 See para. 66 of Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of
Radio frequency Radiation), 11 FCC Red 15123 (1996).
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proposed SAR-based exemption criteria would allow an ERP of approximately 3 W at 20 cm up to 40
cm.**® Further, a maximum time-averaged ERP of up to 6.9 W at 60 cm would be exempt for a single
antenna using the proposed MPE-based exemption criteria.”*’ We seek comment on whether these
proposals are acceptable alternatives to the values suggested by CTIA and Cingular in their comments.
Devices installed in ceilings at a separation distance of 60 cm (about 2 feet) or greater would be covered
under these new proposed criteria without special consideration. We also reiterate here that these
proposed criteria are simply meant to determine whether an evaluation is required. Once that has been
determined, such an evaluation need not necessarily be a complex or difficult task. As has been and will
continue to be the case, an affected party may undertake an evaluation in lieu of determining exemption
status. Parties that determine that they are not exempt, as well as parties that do not determine exemption
status, must perform an evaluation.

248

138.  As stated previously, one goal of the general exemptions from routine RF exposure
evaluation proposed here is to avoid specific exemptions for particular services and ensure a consistent set
of rules without exceptions. Thus, we propose to delete the special exemptions from evaluation in the
Amateur Radio Service in section 97.13(c) of our rules. We appreciate that amateur radio operators are
knowledgeable about the appropriate use of their equipment such that separation distances are likely to be
maintained to ensure compliance with our exposure limits. However, since the existing amateur
exemptions are based only on transmitter power and do not consider separation distance or antenna gain,
exempt transmitting antennas that are unusually close to people could potentially lead to non-compliant
exposure levels. For example, a separation distance of at least 24 feet would meet our proposed
exemption criteria, considering a currently-exempt 50-watt transmitter at VHF in accord with section
97.13(c) and assuming an antenna gain of 6 dBd. Existing classification of amateur exposure as
occupational®® is consistent with use of our proposed general exemption criteria based on general
population exposure limits because awareness of exposure greater than the general population limits is
required in all occupational settings, including amateur households.”” Application of the general
exemptions proposed here to amateur radio installations would preclude the possibility of overexposure
and require further evaluation only when necessary, giving guidance for both fixed and mobile
transmitting antennas. We invite comment as to the impact of this proposal on the amateur community.
Parties that support maintaining the current exemption based on power alone are requested to explain how
it provides adequate assurance that the public is protected against exposure to RF energy in excess of our
limits and the extent of the burden imposed by this proposal. We encourage interested parties to comment
on the relative costs and benefits of the proposed changes in this section, as well as those of alternative
approaches.

b. Multiple Fixed Transmitters

139.  Summary. Multiple transmitters are commonly collocated on the same structure, for
example either a tower or a building. Also, multiple towers are often collocated close to one another, for
example on an antenna farm. Thus, exemptions that apply only to single fixed transmitters are of limited
practical use in such situations. Since the use of the proposed exemptions in Table 1 (above) and Table 2
(below) are limited to single transmitters, we propose here a summation procedure to determine whether
multiple fixed transmitters using these tables are collectively exempt from evaluation. Mobile and
portable transmitters within a device are not included in this summation but are considered below.

20 See para. 151 infra.

7 See para. 130 supra.
8 See para. 118 supra.
% See § 1.1310(e)(4) in Appendix A infia.

20 See para. 77 supra.
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140.  Comments. In the Notice, we proposed a separation distance criterion for some fixed
transmitters.”>' As mentioned previously, comments we received suggested we consider a “sliding
scale”” or a more detailed scheme for defining exemptions based on simple calculation methods. Based
on those comments, we proposed in the Further Notice above to define exemptions for single RF sources
on the basis of power, distance, and frequency.”” As discussed in the Order herein supra,”* many of the
comments we received involved apportionment of responsibility at multiple-use fixed transmitter sites.
Although this issue of responsibility was not specifically initiated by the Notice and does not explicitly
relate to exemptions per se, it does demonstrate the need for consideration of multiple fixed transmitters
in the development of these proposed exemption criteria.

141.  Further Proposal. To quantitatively exempt multiple transmitting antenna configurations
and transmitters®> where ambient exposure determined from a previous evaluation (measured or
computed) may be significant, we propose to apply Table 1 in the previous section to multiple antennas
operating in the same 30-minute time averaging period”’ as follows: a summation of the fractional
contributions to the exemption threshold for each antenna may be determined by calculating the ratio of
the maximum time-averaged ERP for the antenna to the appropriate frequency- and distance-dependent
exemption threshold calculated using either the formulas in Table 1 supra or Table 2 infra, summing
these ratios, and adding any contributions from RF sources with known SAR*’ as well as any significant
ambient exposure (expressed as the “ambient exposure quotient,” (AEQ), i.e., a fraction of the MPE that
exists in the environment prior to considering the relevant sources) at a specific location, as defined
below. An AEQ greater than 0.05 is considered significant.*® If the total is 1 or more, further evaluation
would be required. In addition to ERP, if the configuration of a fixed RF source operating between 300
MHz and 6 GHz in frequency permits a minimum separation distance between 0.5 cm and 40 cm or less
than A/2w, we also propose alternatively to the MPE-based exemption criteria that the SAR-based
exemption criteria may be used.”’

Accordingly, evaluation is proposed to be required if:

ZSAR

= thi 1 6 W/ kg i 1 th k
Where
a = number of fixed RF sources using Table 2 (paragraph 151).
b = number of existing fixed RF sources with known SAR.
c = number of fixed RF sources using ERP, according to restrictions on ERPy.

51 See section I11. A. of the Notice.

32 See para. 115 supra.

53 See para. 119 supra.

24 See para. 84 supra.

2 Multiple transmitters using the same physical antenna should be treated as multiple antennas at the same

location.

6 See para. 131 supra.

7 See para. 20 supra.

38 See 47 CFR § 1.1307(b)(3).

9 See para. 132 supra and para. 151 infra.
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P; = the available maximum time-averaged power or the ERP, whichever is greater, for RF source i
between 0.5 cm and 20 cm (inclusive).

Pihi = the threshold power according to Table 2 for RF source i.

SAR; = the maximum SAR reported from the j™ fixed RF source.”®

ERPy = ERP of RF source k.

ERPy,x = exemption threshold ERP for RF source k, either at a distance of at least 20 cm up to 40 cm
if using Table 2 or at any distance of A/27 or greater, if using Table 1 (paragraph 130).

AEQ = the ambient exposure quotient (AEQ) for the general population/uncontrolled Maximum
Permissible Exposure (MPE)*®' limit from an existing evaluation at the site of exposure from
fixed sources. AEQ is the sum of the quotient(s) of each ambient power density or field
strength squared and their respective MPE(s) for a particular frequency, also commonly
referred to as “fraction of standard.” Note that the AEQ is due to RF sources not included in
the ERP summations.

We seek comment on this proposal. We encourage interested parties to comment on the relative costs and
benefits of the proposed changes in this section, as well as those of alternative approaches, including as
referenced above, whether and how certain individual transmitters at a multiple transmitter site can be
exempted.

c. Summation for RF Sources without Definable Physical Relationships
is not Required

142.  Summary. Given our summation proposals applicable for exemption of more than one
transmitter depending on whether the transmitters are fixed or are mobile or portable, we posit that
exposure summation of fixed transmitters with either mobile or portable devices is impractical and is not
proposed to be required for exemption calculations since there is no inherent spatial relationship between
fixed transmitters and either mobile or portable devices. However, we propose that summation of
multiple mobile and portable transmitters is required when the transmitters are associated with a single
device.

143.  Further Proposal. While it is reasonable to sum exposure due to all well-characterized
sources, we see no practical method to quantitatively determine compliance for multiple RF sources that
have no fixed physical relationship to one another. There is no definite positional relationship between
multiple mobile/portable devices or between such devices and fixed transmitters. However, particularly
for localized SAR, consideration of the typical spatial separation between RF sources diminishes the
practical relevance of this issue. More simply, we expect that the locations of maximum SAR in the body
from different RF sources do not normally overlap. For these reasons, summation of potential exposure
due to spatially uncorrelated sources is not routinely required and is consistent with all known compliance
activities to date. First, an environment containing a portable or mobile device may also experience
highly variable and location-dependent exposure from fixed RF sources. Since exposure diminishes
exponentially with increasing distance, additional signal losses occur due to non-line-of-sight conditions
from distant sources, and separation from fixed sources is typically large, exposure from fixed RF sources
is normally much less than the limit. Moreover, we expect that exposure from devices near a person’s
body would generally be more significant than exposure from distant fixed RF sources. Secondly,
exposure from each portable or mobile device near a person will generally be highly localized, affecting
only a specific small area of body tissue and thus may be considered independent of other portable or
mobile devices close to the body, which would affect another area or areas of body tissue. Additionally,
highly localized exposure would not result in significant contributions to whole-body average SAR.

260 See para. 158 infra.

261 See Table 1 of 47 CFR § 1.1310 for MPE limits.
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Thus, for multiple exempt RF sources without an inherent spatial relationship, regardless of their
classification as fixed, mobile, or portable, it is not likely that the localized or whole-body SAR limits
would be exceeded.

144.  We therefore propose to not require exemption summations where there is no inherent
spatial relationship between RF sources. However, we emphasize that we will continue to routinely
consider summation of multiple mobile and portable transmitters (including modular transmitters that
may be installed) for the purpose of evaluation and/or FCC Laboratory test reduction procedures as long
as these transmitters are within a single device and a clear spatial relationship among multiple transmitters
within this single device is apparent. Notwithstanding this policy, we emphasize sections 1.1307(c) and
(d) of the Commission rules would require further environmental processing if the staff determined, on its
own or based upon the allegations of an interested party in a written petition, that the particular use of a
device(s) ordinarily exempt from routine RF evaluation exceed(s) the applicable exposure limits. We
solicit comment on this proposed approach to multiple transmitters and on the advantages and
disadvantages of alternative approaches. We encourage interested parties to comment on the relative
costs and benefits of the proposed changes in this section, as well as of any alternative approaches
identified.

3. SAR-Based Exemption of Fixed, Mobile, and Portable RF Sources

145.  Summary. One of the topics in the Notice was to clarify the procedures for evaluating RF
exposure from mobile and portable devices. This included proposals on requirements for: (1) evaluating
the SAR of certain unlicensed devices authorized under section 15.247;* (2) RF evaluation of modular
transmitters;”* and (3) SAR requirements for multiple transmitting devices operating at the same time.***
The Notice requested specific comments concerning these subtopics and stated that alternative
suggestions should be justified with detailed documentation, data, or observations relevant to potential

human exposure from RF emissions.*®

146.  Comments. Among comments we received, which included many alternative but not
necessarily well supported suggestions,”* there was also significant general support in response to the
Notice for power- and distance-dependent exemption thresholds for portable devices. IT’IS
recommended that the Commission issue distance-dependent and frequency-dependent exemption
thresholds based on worst-case considerations.”®” Qualcomm proposed that section 2.1091(c) of the rules
be amended to state requirements in terms of power level, not technology, for mobile devices.”® Cisco
stated that a single “frequency independent” power threshold is overly restrictive and noted that it and ITI
were stud}zlglg the effects of frequency on SAR values but the complete results of this study were not yet
available.

147.  Further Proposal. In the previous section, we propose exemption criteria strictly based
on MPE limits for all services. Here we propose to establish additional exemption criteria based
primarily on SAR limits for fixed, mobile, and portable RF sources near a human body, when the

22 See section TI1. B. of the Notice.

263 See section I11. C. of the Notice.

264 See section I11. D. of the Notice.

263 ee Notice at para. 1.

266 See, e.g., Appendix H infra at Sections 1 and 2.

7 See 1T’1S reply comments at 1.

268 See Qualcomm comments at 9. Qualcomm erroneously referred to Section “2.109(c)(1),” rather than to

“2.1091(c).”

289 See Cisco comments at 9-10.

50



Federal Communications Commission FCC 13-39

separation distance may be less than A/2xw. These proposed additional exemption criteria are applicable
between 300 MHz and 6 GHz in frequency and between 0.5 cm and 40 cm in separation distance. We
seek comment on this proposal. We encourage interested parties to comment on the relative costs and
benefits of the proposed changes in this section, as well as those of alternative approaches.

a. Single Transmitters

148.  Summary. In addition to both the blanket | mW exemption threshold and the MPE-based
exemption criteria proposed above, we propose here a frequency-dependent formula in section
1.1307(b)(1)*" to determine whether a single transmitter operating with up to a calculated maximum
time-averaged effective radiated power or available maximum time-averaged power, given a separation
distance, is exempt from routine environmental evaluation. This proposed exemption threshold, derived
in Appendix D and based on a simple model of SAR, applies to single transmitters at any prescribed
separation distance between 0.5 and 40 centimeters. Similar to the proposed exemptions above, this
proposed exemption threshold is also independent of service type.

149.  Comments. Near-field energy absorption in tissues depends upon both the frequency and
the separation distance between a user and the RF source. Issues dealing with frequency- and distance-
dependent thresholds, antenna gain and impedance, traffic-based duty factors, and conducted versus
effective radiated power thresholds were identified in some of the comments in response to the Notice;
however, detailed analyses and substantiation were generally not given.”’' Although well-defined
thresholds and detailed analyses are thus unavailable from these comments, the need for frequency-,
power-, and distance-dependent SAR-based thresholds to streamline SAR test requirements were
expressed both directly and indirectly.

150.  Further Proposal. The need is apparent for simple frequency- and distance-dependent
average power thresholds to address exemptions from SAR testing of portable devices, such as cordless
phones and various wireless LAN transmitters. However, we recognize that there are other important
variables besides frequency, distance, and power that affect the SAR; these variables include antenna type
and impedance (and its relationship to RF current) and must be treated conservatively in order to define
thresholds that will avoid exemption of devices with unusual antenna configurations that could result in a
SAR above the limit. For the model used to develop our proposal, we found a 4.5 to 7.4 dB margin above
the SAR calculated for half-wave dipoles was adequately conservative (see Appendix D) to account for
the possibility of electrically small low-impedance antennas having an associated higher RF current and
magnetic field, potentially resulting in a SAR increase relative to a half-wave dipole. To qualify for the
proposed exemption, we would require both the ERP and matched or available conducted power to be
less than the threshold. This consideration is to avoid problems with high gain or poorly matched
antennas. The derivation of these proposed SAR-based exemption thresholds shown in Table 2 below are
detailed in Appendix D.

151.  We propose general frequency and separation distance dependent maximum time-
averaged power thresholds for any RF source (i.e., portable, mobile, and fixed) to support an exemption
from SAR testing between 300 MHz and 6 GHz in frequency and between 0.5 cm and 20 cm in
separation distance. Additionally, in this same frequency range, we propose to extend the values obtained
at exactly 20 cm from that distance to 40 cm for mobile devices so that will be continuous with the
exemption criteria in Table 1 at 40 cm. Further, these exemption criteria are proposed to be applied to
single fixed transmitters at any prescribed separation distance between 0.5 and 40 ¢cm in this same
frequency range, since there is no restriction on separation distance for sources classified as fixed.

152.  The proposed thresholds are derived according to the frequency-, power-, and distance-
dependent criteria for single transmitters. For convenience, the proposed thresholds for select frequency

70 See § 1.1307(b)(1) in Appendix B infia.

an See, e.g., Appendix H infra at Sections 1 and 2.
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bands are listed in Table 2 below for select distances. However, the formulas below the table define the
proposed SAR-based exemption thresholds in general for either available maximum time-averaged power
or maximum time-averaged ERP, whichever is greater.””> If the ERP of a portable device is not easily
obtained, we propose that available power may be used (i.e., without consideration of ERP) for
comparison with the proposed criteria below only if the device antenna(s) or radiating structure(s) do not
exceed an electrical length of A/4.>” As for devices such as “leaky” coaxial distribution systems, RF
heating equipment, and devices in general where the gain is not well defined but always less than that of a
half-wave dipole, we propose that the RF power generated by the device may be used in place of the ERP
in comparison with either the MPE-based or the SAR-based exemptions, depending on separation
distance and frequency.

153.  The proposed exemption threshold, Py, is defined in terms of maximum time-averaged
power and in accordance with the source-based time averaging requirements described in section
2.1093(d)(5). Time-averaged power measurements are necessary to determine if the maximum output of
a transmitter is above or below the proposed threshold for exemption or routine SAR evaluation. The
power measurement and SAR test procedures required to determine the number and types of SAR tests
necessary to demonstrate device compliance will be available in procedures established by the OET
Laboratory at www.fcc.gov/oet/ea. Information describing the method used to derive these proposed
frequency- and distance-dependent power thresholds can be found in Appendix D.

*2 For some portable devices, ERP, defined as the product of the maximum time-averaged power delivered to the
antenna and its maximum gain in any direction relative to a half-wave dipole, may not be readily available. As
discussed in the previous section, equivalent isotropically-radiated power (EIRP), defined as the product of the
maximum time-averaged power supplied to the antenna and its maximum gain in any direction relative to an
isotropic antenna, equals 1.64 times the ERP. ERP can be derived from the power spectral density (PSD) (e.g.,
W/m?*MHz) if the bandwidth (BW) is known. ERP =PSD * BW * 4nd” / 1.64, where d is the distance used to
determine the PSD and generally will not be the separation distance used for determination of exemption. This
assumes that power spectral density was determined in the far-field of an antenna.

7 See Harrington, R. F., Effect of Antenna Size on Gain, Bandwidth, and Efficiency, Journal of Research of the

National Bureau of Standards, Radio Propagation, Vol. 64D, No. 1, January-February 1960, pp. 1-12.
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Table 2. Time-Averaged Power Thresholds for Single Portable, Mobile, and Fixed Transmitting
Antennas Proposed to be Subject to Routine Environmental Evaluation

Frequency (GHz)

Distance (cm)

0.5 1 1.5 2 2.5 5 7 10 12.5 15 17.5 20 40

0.3 39 | 65 | 8 | 110 | 130 [ 220 | 280 | 360 | 430 490 550 610 610

0.45 22 | 44 | 67 89 110 | 230 | 320 | 460 570 690 800 920 920

0.835 | 92 | 25 | 44 66 90 | 240 [ 390 | 640 880 1100 | 1400 | 1700 | 1700

0.9 83 [ 23 [ 42 63 88 240 | 400 [ 670 920 1200 | 1500 | 1800 | 1800

1.45 43 1 15 | 30 50 74 | 250 | 460 | 870 [ 1300 | 1800 | 2300 | 3000 | 3000

1.8 35 13 | 26 45 67 | 240 [ 450 | 860 [ 1300 | 1800 | 2400 | 3060 | 3060

1.9 34 ) 12 | 26 44 66 | 240 | 440 | 850 | 1300 | 1800 | 2400 | 3060 | 3060

2.45 2.7 | 10 | 22 38 59 | 220 | 420 | 820 | 1300 | 1800 | 2400 | 3060 | 3060

3 23 1 9.0 | 20 35 53 210 | 400 [ 790 | 1200 [ 1700 | 2400 [ 3060 | 3060

5.2 1.5 ] 63 [ 15 26 42 170 | 350 | 730 | 1200 | 1700 | 2300 | 3060 | 3060

5.8 14159 14 25 40 170 | 340 | 720 | 1100 | 1700 | 2300 [ 3060 | 3060

Evaluation is required if either matched conducted or effective radiated power (ERP) is greater than:

Pth (mW) = ER}jZOcm (ﬁj

here: X = —log 60 and

whnere: = - ol - —

ERPZOcm \/7

2040f  0.3GHz< f <1.5GHz

ERP,,,, (mW)=
2oen (MW) {3060 1.5GHz < f < 6GHz

Valid only at distances from 0.5 cm to 20 cm and frequencies from 0.3 GHz to 6 GHz. However, values
obtained in the formula at exactly 20 cm may be used between 20 and 40 cm.

We seek comment on this proposal. We encourage interested parties to comment on the relative costs and
benefits of the proposed changes in this section, as well as those of alternative approaches.

b. Multiple Portable Transmitters

154.  Summary. As stated previously,””* we propose that summation should be required when

multiple portable transmitters are associated with a single device. We propose here a summation to
determine whether multiple portable transmitters using Table 2 above collectively are exempt from
evaluation.

7 See para. 142 supra.
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155. Comments. In the Notice, in our proposal for exemption of transmitter modules, we
discussed how devices may incorporate multiple modules for simultaneous transmission.””> As
demonstrated in Appendix H,*"® we received numerous comments regarding treatment of multiple
transmitters in device evaluation. Although the issue of multiple transmitters was not specifically related
to exemptions, it demonstrates the need for consideration of multiple portable transmitters in the
development of these proposed exemption criteria. Simultaneous transmission over different networks
using today’s technology further demonstrates the need for new proposals for multiple transmitter
exemptions beyond those provided in the Notice.

156.  Further Proposal. To rationally exempt multiple transmitters, some of which may be
modular, which are operating at the same time in the same device, further quantitative considerations are
necessary. The proposed frequency- and body-to-antenna separation distance-dependent maximum time-
averaged power thresholds for exemption from SAR evaluation given in the formulas below Table 2
could also apply to a single isolated licensed or unlicensed portable transmitter or to a single isolated
modular or non-modular portable transmitter that operates in the range of 0.3 to 6 GHz, as long as
multiple transmitters that operate in the same source-based time averaging period are not present. A
conservative extension of these thresholds for use with a set of several transmitters operating at the same
time in the same device is proposed below for practical application of these thresholds.

157.  We propose that the total fraction of the exemption threshold may be determined by
calculating for each transmitter the ratio of the maximum time-averaged power (either available power or
ERP, whichever is greater) for the transmitter to the appropriate frequency- and distance-dependent
threshold calculated using the formulas below Table 2 and then summing these ratios. If the ratios for all
transmitters operating in the same time averaging period are included in the sum and the sum is less than
one, the device (i.e., all transmitters within the device) is proposed to be exempt from routine evaluation.

158.  For the case where one or more transmitters are being added to a device containing
existing transmitters that already required SAR evaluation, we are proposing that the remaining SAR
margin be used to potentially exempt the additional transmitter(s). If the sum of the previously measured
maximum 1-gram average SAR for the existing transmitters is less than 1.6 W/kg and the sum of the
above defined ratios for the transmitters to be added is less than the ratio of the SAR margin to 1.6 W/kg,
then the additional transmitters are proposed to be exempt from further SAR evaluation. As an example,
for a device with an aggregate maximum measured SAR of 0.9 W/kg for the existing transmitters, the
margin is 0.7 W/kg (which is 1.6 W/kg minus 0.9 W/kg), and the ratio of the margin to 1.6 W/kg is 0.44;
so if the sum of the power threshold ratios for the additional transmitters is less than 0.44, then the
additional transmitters would be exempt from further SAR evaluation for the specific host configurations.
We also propose that, in order to use exemption criteria for multiple transmitters, each additional
transmitter being added to a device must also be exempt from evaluation for this to apply to avoid small
incremental contributions that might approach our exposure limit.

159.  Conventionally, the use of maximum time-averaged power requires that the power (and
SAR) of multiple transmitters operating in the same time averaging period be summed even if they do not
transmit at the same instant. For the purpose of implementing exemption thresholds of products that can
operate with multiple transmitters, the proposed formula below must take into consideration all
transmitters that can operate at the same time and transmit with or without overlapping transmissions to
determine if evaluation exemption applies. The proposed values for P; and SAR; are determined
according to the source-based time averaging requirements of section 2.1093(d)(5), and summing these
values represents conservatively the maximum calculated exposure. As the extent of overlapping
transmissions may vary among individual products and host configurations, the details of how to conduct

275 See section T11. C. of the Notice.

76 See Appendix H, Sections 1 and 2 infra, Localized SAR Summation for Evaluation of Multiple Portable

Transmitters and Modular Transmitters Installed in Various End-Use Products.
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evaluations and determine compliance are generally addressed in FCC Laboratory test procedures. For
transmitters operating in the same device and in the same time averaging period, we propose that
evaluation is required if:

 YS4R, .
P =5R < Erp.

- P, 16 W/kg = ERP.,. —

Where

a = number of portable transmitters that use Py, including existing transmitters and those being
added.

b = number of existing portable transmitters with known SAR.

c = number of portable transmitters using ERP, including existing transmitters and those being
added.

P; = the available maximum time-averaged power or the ERP whichever is greater for portable
transmitter i.

P i = the threshold power according to Table 2 above for portable transmitter i.

SAR; = the maximum SAR reported for equipment certification from the j" portable transmitter in the
device.

ERPy = ERP of portable transmitter k.

ERPy, k= exemption threshold ERP for portable transmitter k, either according to Table 2 above or Table 1
above, as applicable.

160.  The above proposed summation scheme for multiple transmitters makes the conservative
assumption that antennas that are at the same body-to-antenna or radial distance are also at the same
location; that is, the antenna-to-antenna or lateral distance would be zero such that SAR distributions will
always overlap to the maximum extent. We seek comment on this proposal. We note that, for some types
of equipment, the FCC Laboratory has used the lateral distance between antennas and measured peak
SAR locations to reduce testing requirements. This is particularly useful for antennas in portable
radiotelephones held against the body where the SAR distributions from antennas located in different
parts of the phone do not overlap significantly. This lack of overlap is due to the fact that the lateral
distance is large compared to the radial distance. Accordingly, for some specific types of equipment
where certain FCC Laboratory procedures apply, consideration of lateral separation has already been
implemented in these procedures to streamline evaluation requirements, and this will continue. However,
since the necessary lateral antenna-to-antenna or SAR peak location separation distance to avoid
significant SAR overlap is a complex function of the radial antenna-to-body distance and antenna
characteristics, we are proposing not to allow a general exemption from routine evaluation based on
lateral distance at this time. We encourage further development and implementation of more efficient
evaluation procedures in this area by the Laboratory and others. We request interested parties to
comment on the relative costs and benefits of the proposed changes in this section, as well as those of
alternative approaches.

c. Multiple Portable and Mobile Transmitters

161.  Summary. Devices such as cell phones typically contain only portable transmitters; but
devices such as laptops may contain a combination of portable (<20 ¢cm) and mobile (> 20 cm)
transmitters. Summation is required when multiple mobile and portable transmitters are associated with a
single device. We propose here a summation to determine whether multiple mobile and portable
transmitters using either Table 1 or Table 2 above collectively are exempt from evaluation.
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162.  Further Proposal. A device may contain a combination of portable and mobile
transmitters, that is, some at less than 20 cm and some at greater than 20 cm separation distances from the
body, respectively. Other devices may contain either only mobile or only portable transmitters. In any
case, the fractional contributions to the threshold can be determined according to our proposal by
calculating for each transmitter the ratio of the maximum time-averaged power (matched conducted
power and/or ERP, as appropriate) for the transmitter and comparing to the appropriate frequency- and
distance-dependent threshold using the equations in Table 1>’ and below Table 2°”* and then summing
those ratios. If the ratios for all transmitters in a device operating in the same time averaging period are
included in the sum and the sum is less than one, the device (i.e. all transmitters within the device) is
proposed to be exempt from routine evaluation. We propose that all transmitters must be included in the
summation of multiple transmitters in a device, including those that may be added subsequently under our
permissive change authorization procedures.

163.  For devices that have already been evaluated for compliance based on SAR, if one or
more portable transmitters are being added, the additional transmitters are proposed to be exempt from
further evaluation if all of the following conditions apply: (1) the summation of the ratios of either the
available maximum time-averaged power or the ERP, whichever is greater, for the portable transmitters to
be added and existing portable transmitters that do not require SAR evaluation to the threshold powers
according to the formulas below Table 2; (2) the ratio of the summation of previously measured
maximum 1-gram average SAR for the existing portable transmitters to 1.6 W/kg; and (3) the summation
of the ratios of the maximum time-averaged ERP for mobile transmitters to the exemption thresholds
according to either Table 2 or Table 1 above, as applicable — all sum to less than one.

164.  As discussed in previous sections, we propose that the use of maximum time-averaged
power would require that the power (and SAR) of multiple transmitters operating in the same time
averaging period be summed even if they do not transmit at the same instant. For the purpose of
implementing exemption thresholds of products that can operate with multiple transmitters, we propose
that the applicant take into consideration all transmitters that can operate within the same time averaging
period and transmit with or without overlapping transmissions using the formula below. The values for
P;, SAR;, and ERPy, where applicable, are proposed to be determined according to the source-based time
averaging requirements of sections 2.1093(d)(5) and 2.1091(d)(2), and the sum of those values represents
conservatively the total calculated exposure. The proposed formula may be used even if some of the three
terms do not apply (i.e., where those terms would be zero). As the extent of overlapping transmissions
may vary among individual products and host configurations, FCC Laboratory test procedures may
address the details of how to conduct evaluations and determine compliance for specific types of devices.

Accordingly, for transmitters operating in the same device and in the same time averaging period, we
propose that evaluation is required if:

~ YSAR. .
¢ P 2R ¢ gRP

i=1 th,i 1'6W/kg k=1 ERPth,k a

Where

a = number of mobile or portable transmitters that use Py, including existing transmitters and those
being added.

b = number of existing mobile or portable transmitters with known SAR.

277 See para. 130 supra.

78 See para. 153 supra.
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c = number of mobile or portable transmitters using ERP, including existing transmitters and those
being added.

P; = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or
portable transmitter i.

P i = the threshold power according to Table 2 above for portable transmitter i.

SAR; = the maximum SAR reported for equipment certification from the j™ mobile or portable
transmitter in the device.

ERPy = ERP of mobile or portable transmitter k.

ERPy, = exemption threshold ERP for mobile or portable transmitter k, either according to Table 2
above or Table 1 above, as applicable.

165.  The ambient exposure quotient (AEQ) proposed to be applicable in the summation of
multiple fixed sources is not proposed to be applicable in the summation of multiple mobile and portable
sources, because AEQ could vary significantly depending on the spatial location of the device and is thus
indeterminate.”” We seek comment on this proposal. We encourage interested parties to comment on the
relative costs and benefits of the proposed changes in this section, as well as those of alternative
approaches.

d. Portable Transmitters with Operating Frequencies above Six
Gigahertz or at Distances Greater than A/2xn

166.  The proposed portable device exemptions™ above are derived from SAR and apply only
at frequencies below six GHz, because only power density exposure limits apply at higher frequencies.
Thus, the third term involving ERP in the formula above (para. 164 but only using Table 1 for ERPy,
values) would be the only term used for the purpose of the development of a proposed exemption
determination of multiple transmitters for devices operating above 6 GHz. We therefore propose that
above 6 GHz, the more conservative exemptions using the equations proposed in Table 1 must be used for
portable devices if the separation distance is greater than A/2m,”®' again using only the third term involving
ERP in the formula above. In general, any RF source operating above 6 GHz may use only the blanket 1
mW exemption and the MPE-based exemption in Table 1. We seek comment on this proposal. We
encourage interested parties to comment on the relative costs and benefits of these proposed changes, as
well as those of alternative approaches.

C. Evaluation of Portable Devices

167.  Generally, we propose that our policy on recommended best practices for evaluation
techniques should be contained in our Bulletins and in other supplemental materials, such as the OET
Laboratory Knowledge Database (KDB).”* Evaluation documentation is typically submitted individually
as part of the licensing or equipment authorization process and the Commission has the discretion to
decide whether any particular routine evaluation process adequately demonstrates compliance with its
exposure limits. Changes in technology of devices being evaluated and in the evaluation technology itself
make this a rapidly evolving area that is more readily guided by good engineering practice rather than

7 See para. 142 supra.
0 See para. 151 supra.
21 See para. 130 supra.

282 See https://apps.fcc.gov/oetcf/kdb/.
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specific regulations.” Further, the process of evaluation itself can be objectively verified even when
various methods are used. We therefore propose to remove material from the rules, as specifically
described below, that is more properly addressed by our guidance on evaluation procedures by
measurement and computation. This guidance will continue to be updated as necessary in our Bulletins
and in other supplemental materials such as the KDB.

1. Consistency in Usage of Any Valid Method for SAR Computation

168.  Summary. In the Order,”®* we corrected an inconsistency in our rules to allow either
computation or measurement for medical devices in both sections 95.1221 and 1.1307(b)(2) of our rules,
but when computation is used, these rules only allow one specific method. Here we propose to allow any
valid computational method by removing from our rules the reference to this specific method. We also
propose to apply only the I mW blanket exemption to medical implant devices.

169.  Further Proposal. In the Order adopted herein,”™ we modified section 95.1221 of our
rules to remove an inconsistency with section 1.1307(b)(2). This modification allows additional
flexibility for MedRadio Service transmitters to demonstrate compliance with SAR limits in section
2.1093 by either finite difference time domain (FDTD) analysis or the submission of SAR measurement
data, with the Commission retaining the option of requesting measurement data to support an FDTD
analysis, if appropriate. There are other numerical methods that provide equivalent results to FDTD. For
example, finite integration technique (FIT) and finite element method (FEM) are two of many examples
of discrete computational approximations to Maxwell’s equations™ that, when appropriate, may also
acceptably predict RF fields in biological media. We are thus proposing to modify the language in
sections 1.1307(b)(2) and 95.1221 to allow any valid computational method by removing from our rules
specific references to FDTD.**” However, we received significant comments to the Notice concerning the
reliability of FDTD calculations that would also be of concern for any other numerical method that may
be used.”™ Thus, we also propose in these sections of our rules to ensure that both the software and
models used to compute results submitted to the FCC are fully validated and use standard protocols.
Specifically, we propose that computational modeling “must be supported by adequate documentation
showing that the numerical method as implemented in the computational software has been fully
validated; in addition, the equipment under test and exposure conditions must be modeled according to
protocols established by numerical computation standards or available FCC procedures for the specific
computational method.”** We seek comment on these proposals. We encourage interested parties to
comment on the relative costs and benefits of the proposed changes in this section, as well as those of
alternative approaches.

8 See para. 37 supra.

4 See para. 55 supra.

285 1d.

%6 Maxwell’s equations are a concise set of equations which form the basis for predicting the behavior of

electromagnetic waves.

See Order granting ANSYS Inc. Request for Waiver of 47 CFR § 1.1307(b)(2) of Commission Rules, ET Docket
10-166, 26 FCC Rcd 1034, Adopted Feb. 1, 2011.
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288 See para. 53 supra.

% See Appendix B infia, §§ 1.1310 and 2.1093(d)(1).
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2. Removal of Minimum Evaluation Distance Requirement from Rules for
Frequencies above Six Gigahertz

170.  Summary. Currently section 2.1093(d) of our rules requires measurements and
calculations to demonstrate compliance for devices operating above six gigahertz (GHz) to be made at a
minimum separation distance of five centimeters. We propose to remove this distance limitation from our
rules since it appears to be outdated by technological developments.

171.  Section 2.1093(d) of our rules states that “[m]easurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating above 6
GHz should be made at a minimum distance of 5 cm from the radiating source.” IEEE C95.1-1991 which
was a significant consideration in determining our current exposure limits recommended a minimum
measurement distance of 20 cm, but we anticipated future revisions of IEEE’s standard to include a
minimum 5-cm measurement stipulation. In specifying a 1 cm” area for averaging the spatial peak MPE,
IEEE Std C95.1-2005 states that 1 cm” is “a practical limit for spot size at 5 cm or 3 probe diameters
(whichever is greater) from an RF source for assessing compliance with the MPE to avoid undesirable
coupling between the probe and the source.”™" Consistent with the IEEE standard, we use 1 cm” as a
spatial peak averaging area in deriving our | mW blanket exemption above 6 GHz proposed herein.””’
Accordingly, we now propose that accurate measurement over a single square centimeter (or less) is
possible considering currently available probes, which have diameters as small as approximately 5 mm
(and which would equate to a three-probe diameter minimum measurement distance of 1.5 cm).
Additionally, evaluation may also be based on computation, for which there may be no practical
limitation on minimum distance.

172.  Further Proposal. There is no apparent reason why measurement or calculation to
demonstrate compliance with MPE field strength or power density limits could not be achieved at
distances of less than five centimeters, provided, of course, that proper equipment and techniques are
used. The 5-cm minimum distance appears to be no longer appropriate, and we therefore propose to
remove it. Further, as discussed previously, we propose that such specific guidance on evaluation is
generally inappropriate for the rules and will be documented in our Bulletins or other supplemental
materials.””> We seek comment on this proposal. We encourage interested parties to comment on the
relative costs and benefits of the proposed changes in this section, as well as those of alternative
approaches.

3. Technical Evaluation References in Rules

173.  Summary. In the Order we amended section 2.1093(d)(3) to reference the OET
Knowledge Database (KDB),””* which provides supplemental technical evaluation information and
references to informative technical evaluation standards as guidelines, instead of directly referencing such
resources in our existing rules. Here we propose to utilize this concept elsewhere within our rules.

174.  Further Proposal. Consistent citation to OET Bulletin 65 in general was resolved in the
Order for those rules discussed in the Notice;*** however citations in specific rule sections not raised in
the Notice similarly can lead to out-of-date references or confusing interpretations. As with our action in

% Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright
2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.

! See para. 125 supra.
2 See para. 167 supra.

2% See para. 28 supra.
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the Order, we propose to eliminate references in our rules to outside documents or specific editions of
OET Bulletins and supplements when offering guidance on acceptable procedures for evaluating
compliance. Thus, we specifically propose to remove the reference to IEEE Std C95.3-1991 in section
24.51(c). However, we also note and seek comment on the potential implication of this overarching
general proposal as it may affect cross-references by other federal agencies that may utilize our existing
guidance that we are proposing to discontinue. Specifically, we note Federal Railroad Administration,
Department of Transportation, 49 CFR 236, Appendix E, section (h)(2), which mentions our exposure
limits along with OET Bulletin 65 and some of its supplements, including Supplement C which has been
retired as a result of our action in the Order supra.*>> We seek comment on the above proposal. We
encourage interested parties to comment on the relative costs and benefits of the proposed changes in this
section, as well as those of alternative approaches.

D. Mitigation

175.  As stated previously, mitigation matters involve post-evaluation procedures to ensure that
our exposure limits are not exceeded. Such measures include labels, signs, barriers, occupational training,
and enforcement. Here we review in detail our definitions related to power and clarify issues related to
the transient exposure of untrained individuals in controlled environments for short periods of time and
the proper use of averaging time, whether “source-based” or “behavior-based.” In this context, we
propose that “behavior-based” refers to circumstances where specific behavior may be necessary to
maintain compliance. Additionally, we propose to provide further guidance on specific mitigation actions
such as proximity restriction and disclosure requirements for fixed RF sources.

176.  Fixed RF sources are physically attached to one location, sometimes temporarily, and are
not able to be easily moved to another location while transmitting.®® Here we clarify general population
and occupational exposure requirements, as well as controlled and uncontrolled exposure requirements,
and propose components of RF safety programs, where necessary, based on more recent developments in
this area. We also clarify the applicability of occupational exposure limits to transient untrained
individuals in controlled environments and establish access restriction and disclosure requirements near
fixed sources. As we use the term “exposure limits” herein for fixed RF sources, we are referring to the
exposure limits without consideration of “behavior-based” time averaging for indefinite time periods.
That is, brief exposure levels higher than the limits, with appropriate controls (except for transient
individuals above the occupational limit), may be permitted for shorter exposure times, as long as the
average exposure over the specified averaging time is less than the limits.

1. Transient Exposure in Controlled Environments near Fixed RF Sources

177.  Summary. Our definition of the term “transient persons” in section 1.1310 of our rules
could be subject to varying interpretations. Thus, we seek to clarify by proposing a definition of transient
exposure with respect to averaging time, where transient individuals in controlled environments should
not be exposed in excess of the general population limit considering averaging time, and not in excess of
the occupational limit for continuous exposure at any time.

% See para. 37 supra.

296 cf. 47 CFR § 2.1091(b) — a mobile device is used in locations other than fixed locations in such a way that a

separation distance of at least 20 centimeters is normally maintained. The term “fixed location” means that the
device is physically secured at one location and is not able to be easily moved to another location while transmitting.
Temporary fixed transmitters such as a “cell-on-wheels” (COW) or a temporary fixed earth station (TFES) are
considered fixed sources which may be able to be easily moved to another location, but since these types of
transmitters are not licensed to transmit while in motion they would also conform to the proposed description of the
term “fixed RF source.”
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178.  Further Proposal. Since 1996, we have had rules that allow occupational exposure levels
to apply to individuals that are transiently exposed if they are made aware of their exposure, even though
the exposure is not a consequence of their employment. In the Order adopted herein, we established
paragraph (e)(1) of section 1.1310 of our rules, which states “[1]imits for occupational/controlled
exposure also apply in situations when a person is transient through a location where
occupational/controlled limits apply provided he or she is made aware of the potential for exposure. ...
[T]raining is not required for transient persons, but they must receive written and/or verbal information
and notification (for example, using signs) concerning their exposure potential and appropriate means
available to mitigate their exposure.””’ In the course of this proceeding, it became apparent that this
language could be subject to differing interpretations. We seek to clarify the applicability of transient
exposure and how to apply our exposure limits in controlled environments with respect to averaging time.
Since transient exposure assessment involves consideration of averaging time, we will propose a
clarification of averaging time.

179.  The 1992 ANSI/IEEE guidelines specify two sets of exposure limits based on the
“environment” in which the exposure takes place. These environments are classified as either
“controlled” or “uncontrolled.” Controlled environments are defined as locations where “there is
exposure that may be incurred by persons who are aware of the potential for exposure as a concomitant of
employment, by other cognizant persons, or as the incidental result of transient passage through areas
where analysis shows the exposure levels may be above [the exposure and induced current levels
permitted for uncontrolled environment but not those permitted for controlled environments].”>®
Uncontrolled environments are defined as “locations where there is the exposure of individuals who have
no knowledge or control of their exposure. The exposures may occur in living quarters or workplaces
where there are no expectations that the exposure levels may exceed [the exposure and induced current
levels permitted for uncontrolled environments].””” The NCRP report designates exposure limits in
terms of “occupational” and “general population” exposure; however, it does not provide specific
definitions of these terms.** We generally associate controlled environments with occupational
exposures, while uncontrolled environments are associated with general population exposure. Examples
of controlled environments include fenced areas near tower sites or antennas on rooftops with locked
access.

180.  The NCRP report mentions transient exposure in its section about averaging time.”" It
states that “the 30-min time-averaging period is responsive to some special circumstances for the public at
large. Examples are transient passage by the individual past high-powered RFEM sources, and brief
exposure to civil telecommunications systems.”**> These “special circumstances™ are intended to be
“brief and non-repetitive,” involving exposure of “only small groups of the population,” where “the
occupational exposure levels are permitted for such cases.”” While the former statement seems to
support the idea that transient exposure simply involves application of the 30-minute time averaging
criteria which is used to apply the general population exposure limit, the latter statement implies that the

7 See Appendix A infra, § 1.1310(e)(1).

28 See IEEE C95.1-1991, Section 2 — definition of controlled environment.

2% See TEEE C95.1-1991, Section 2 — definition of uncontrolled environment.

30 gee Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio

frequency Radiation), 11 FCC Red 15123 (1996), para. 35.

30 See Section 17.4.3, Time Averaging for the General Population, NCRP Report No. 86, Biological Effects and

Exposure Criteria for Radiofrequency Electromagnetic Fields.

302 1d.

393 See Section 17.4.4, Special Circumstances for Population Exposure, NCRP Report No. 86, Biological Effects

and Exposure Criteria for Radiofrequency Electromagnetic Fields.
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occupational limit would apply to “special circumstances” involving brief exposure without any specific
definition of “brief.”

181.  We interpret the terms “transient” and “brief” to imply that the general population
exposure limits would apply to transient individuals near fixed RF sources within controlled
environments, considering a time averaging period of 30 minutes. In a controlled environment and with
supervision, “behavior-based” time averaging such as moving through a specific area promptly would be
feasible, while we have not found it to be generally feasible in an uncontrolled environment.*** Thus, we
propose the definition of transient exposure with respect to averaging time to mean general
population/“controlled,” that is, transient exposure should not exceed the general population limit
considering 30-minute time averaging in a controlled environment. Additionally, we propose that
transient exposure should not exceed the continuous®” occupational limit at any time, accounting for
source-based time averaging. In other words, we propose that behavior-based time averaging may be
used in controlled situations to maintain compliance with the general population exposure limits (this is
the essence of our transient exposure interpretation), while behavior-based time averaging may not be
used to maintain compliance with the occupational exposure limits for individuals classified as transient.

182.  As established in the Order adopted herein, occupational personnel must receive written
and/or verbal information and training. Transient individuals are currently afforded temporary access to
controlled areas where only occupational personnel may normally enter, provided they are made aware of
their potential for exposure.*® In the Order, we clarify this awareness through requiring written and/or
verbal information to be presented to these transient individuals.*”’ Here we further propose to also
require supervision of transient individuals by trained occupational personnel within the controlled area
where the general population limit is exceeded.’® We clarify herein that transient individuals in a
controlled area may be any individual who would normally be subject to the general population exposure
limits in uncontrolled environments, including occupational personnel that have not received training. In
the context of satisfying the requirement to present written and/or verbal information to transient
individuals and occupational personnel within controlled environments, we also clarify here that written
information may include signs, maps, or diagrams showing where exposure limits are exceeded, and
verbal information may include prerecorded messages.

183.  Averaging time is an intrinsic part of the existing exposure limits, and as such, our intent
is that averaging time may be used whenever there is adequate control over time of exposure.*” As we

3% See OET Bulletin 65, Page 53, “In some cases, the time-averaging aspects of the exposure limits may be used by
placing appropriate restrictions on occupancy in high-field areas. However, such restrictions are often not possible
where continuous exposure of the public may occur. In general, time averaging of exposures is usually more
practical in controlled situations where occupational exposure is the only issue.” Also see OET Bulletin 65,
Supplement B, Page 12, “It is important to note that for general population/uncontrolled exposures it is usually not
possible or practical to control access or otherwise limit exposure duration to the extent that averaging times can be
applied. In those situations, it would normally be necessary to assume continuous exposure to RF fields that would
be created by the on/off cycles of the radiating source.”

3% Our continuous exposure limits are the values listed in § 1.1310 in Appendix A and may not be exceeded over an

indefinite period of time but may be exceeded over shorter definite time periods given consideration of time
averaging, whether “source-based” or “behavior-based.” The continuous exposure limits are generally used to
define the boundaries of controlled areas where “behavior-based” time averaging may be necessary. We generally
refer to simply the “exposure limit,” when “behavior-based” time averaging is not considered. See paras. 112 and
183.

3% See Note 1 to Table 1 in 47 CFR § 1.1310.
397 See § 1.1310(e)(1) in Appendix A.
3% See § 1.1307(b)(2)(ii) in Appendix B.

3% See 47 CFR § 1.1310.
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have proposed here for transient exposure, where the general population limit is exceeded (but not the
occupational limit) and adequate controls are in place, averaging time may be used to comply with the
general population limit.>'® For example, a transient individual walking in a controlled area may be
exposed above the general population limit in one location and below this limit in another location, but
the average over any 30-minute time period should be compliant with the general population limit. We
seek comment on all of these proposals to better define transient exposure conditions beyond what has
already been adopted in the Order herein. Specifically, we solicit comment on the expected cost
associated with requiring supervision of transient individuals, where licensees would benefit from
compliance certainty. We encourage interested parties to comment on both the relative costs as well as
the benefits of the proposed changes in this section, as well as those of alternative approaches.

2. Proximity Restriction and Disclosure Requirements for Fixed RF Sources

184.  Summary. In response to comments received in this proceeding, we propose specific
training, access restriction, and signage requirements for fixed transmitter sites considering recent
standards activity working toward defining industrial RF safety programs. Following the lead of IEEE
Std C95.7-2005, we propose to define categories which require different mitigation actions depending on
the level of exposure in an area.

185.  Further Proposal. In the course of this proceeding, we received comments urging further
guidance and clarification on specific mitigating actions that are sufficient to control radiofrequency (RF)
exposure to maintain compliance with the limits.*!' Thus, we propose training, access restriction, and
signage requirements for fixed transmitter sites considering recent standards activity working toward
defining industrial RF safety programs. In particular, we use, in part, a combination of certain concepts,
programs, specifications, and actions contained in IEEE Std (95.7-2005,*"* TEEE Std C95.2-1999°"
NCRP 2002 Letter Report,”"* and Chapter 2.4 of the NAB Engineering Handbook®' in the derivation of
our proposed rules. These documents include details, such as specification of types of signs and when
certain signs are appropriate, proper usage of access restrictions, and subjects to be included in
appropriate training programs depending on the anticipated level of exposure. The Commission realizes
that rigid requirements may not be practical in all cases, but clear rules that can be followed where
feasible can help avoid both inadvertent over-exposure and unnecessary public concern. To be specific as
to how our proposals would be implemented, we provide example scenarios herein and seek comment on
these issues.

319 Such time averaging may be “source-based” or “behavior-based” in analogy with the occupational hygiene field,

where source-based time averaging would be an engineering control and behavior-based time averaging would be an
administrative control. Source-based time averaging is defined in terms of an inherent property, such as duty-cycle,
of a transmitter, as long as the available maximum time-averaged power levels are used and does not depend on any
specific action by the user. We define behavior-based time averaging where specific user behavior over time may
be necessary to maintain compliance.

31! See RSI Educational Foundation Comments at 1-2, RF People LLC Comments at 2, Pinnacle Telecom Group,

LLC Comments at 6-7, Hammett & Edison, Inc. Comments at 1-2 Southern Communications Services Reply
Comments at 8.

312 Institute of Electrical and Electronics Engineers, IEEE Recommended Practice for Radio Frequency Safety

Programs, 3 kHz to 300 GHz, C95.7-2005.

313 Institute of Electrical and Electronics Engineers, /EEE Standard for Radio-Frequency Energy and Current-Flow

Symbols, C95.2-1999.

314 National Council on Radiation Protection and Measurements, Letter Report on Wireless Telecommunications

Radiofrequency Safety Issues for Building Owners and Managers, Scientific Committee 89-6, December 20, 2002.

313 National Association of Broadcasters Engineering Handbook, 10" Edition, Chapter 2.4.
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186.  While IEEE Std C95.7-2005 is intended as a set of guidelines to avoid potentially
hazardous exposures to RF sources and suggests that “other schemes may be equally effective,” we
propose to develop a set of specific mandatory rules to establish accountability among licensees and
operators of fixed transmitters authorized under our rules so as to protect occupational personnel and the
general public from exposure above our limits. We note that fixed radio transmitters are no longer
located only on towers or facilities such as utility poles. Radio transmitters and their antennas have been
deployed in a wide variety of forms, often designed as trees, chimneys, or panels on a building for
aesthetic reasons, and their presence therefore might not be obvious. We realize that each transmitter site
is different and that a wide range of exposure environments may exist, and so we seek comment on how
to simultaneously provide flexibility and certainty to licensees and site owners while at the same time
ensuring enforceable compliance with our exposure limits.

187.  IEEE Std C95.7-2005 and other technical references’'® discuss the potential for RF
sources to interfere with medical or other devices at field levels lower than the Commission’s human
exposure limits for the general population. Medical devices are regulated by the Food and Drug
Administration (FDA). However, the Commission works with the FDA to address the potential for
electromagnetic interference to the normal function of medical devices. Further, electro-explosive
devices oversight and standards exist through the Occupational Safety and Health Administration
(OSHA), Mine Safety and Health Administration (MSHA), and the National Fire Code (NFC). The
Commission’s exposure rules are intended to limit exposure of humans, not devices, to a specified
acceptable level of RF energy. Thus, the Commission is specifically not considering in its proposal
portions of IEEE Std C95.7-2005 that involve compatibility with medical devices, implants, or electro-
explosive devices.

188.  Additionally, the Commission rules do not presently establish limits on induced body
current, contact current, or contact voltage, and in ET Docket 03-137 did not consider whether to
introduce limits on these quantitics. Adoption of these aspects would be a change to our exposure limits,
and thus considering them is outside of the scope of this Further Notice. However, we do consider these
aspects in the Inquiry below.*"’

189.  IEEE Std C95.7-2005 offers one solution for implementing an RF safety program by
classifying exposure locations into one of four categories and specifying appropriate RF safety program
elements for each category.’™® Relating terminology of Commission exposure limits to this IEEE standard
for the purpose of this discussion, the general term “action level” used in the IEEE standard should be
considered equivalent to the Commission exposure limit for the general population in an uncontrolled
environment;’"® similarly, the general term “exposure limit” used by the IEEE should be considered
equivalent to the Commission exposure limit for occupational personnel in a controlled environment. We
emphasize that the general population exposure limit is a legal limit enforced by the Commission and
should not be considered as merely action guidance, nor does this proposal suggest any different exposure
limit than those currently in effect. The proposed mitigation actions in this section are meant to
supplement the exposure limits themselves by facilitating compliance with them.

190.  We propose to adapt the four IEEE Std C95.7-2005 categories as follows: Category One
— locations where operational characteristics of sources would not cause the exposure limit for the general
population to be exceeded; Category Two — locations where the exposure limit for the general population
would be exceeded but not the exposure limit for occupational personnel; Category Three — locations

31 AAMI TIR18:2010; IEEE Std C95.7-2005.
317 See para. 205 infra.

318 Note that exempt locations in relation to an RF source (see paras. 113 through 165 supra herein) or intrinsically
compliant devices would fall into Category One. See also paras. 190 and 196 infra.

319 See IEEE Std C95.7-2005, Section 1.3.
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where the exposure limit for occupational personnel would be exceeded and has the potential to exceed
this limit by up to a factor of ten; Category Four — locations where the exposure limit for occupational
personnel would be exceeded by at least a factor of ten or where there is a possibility for serious contact
injury such as a severe burn, permanent tissue damage, or electrocution. For a visual depiction of these
proposed categories and a general summary of the corresponding signage symbology, refer to Figure 1
below, adapted from IEEE Standards C95.7-2005 and C95.2-1999, since these categories have been
amended slightly from their definition in IEEE Std C95.7-2005 to establish clearly enforceable
boundaries. As further elaborated in our proposal, we seek to unambiguously define boundaries between
each category based on the maximum time-averaged power over the appropriate time averaging period
(six minutes for occupational or 30 minutes for general population). We seek comment on our proposed
mitigation requirements. Specifically, we request comment on anticipated costs related to implementing
this proposal for clear definition of compliance boundaries, given that most sites already likely comply
with these proposed requirements, and we intend to allow sufficient time for licensees to inspect each of
their sites for compliance if there may be any uncertainty.

Figure 1. Graphical Representation of Exposure Categories and Associated Signage Requirements

10x 4 A WARNING /)

Occupational

Occupational A CAUTION &
Limit

NOTICE )

General Population
Limit

Range of Exposure Conditions
(Not to Scale)

NOTE: Where immediate and serious injury would occur on contact regardless of category,

Adapted from IEEE Std C95.7-2005 and IEEE Std C95.2-1999.

is required pursuant to the description of Category Four below.**

320 See para. 196 infra.
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191.  We propose that the determination of the appropriate category should not be based on
proposed or existing exemption from routine evaluation®' but instead by an accurate evaluation,
consistent with our existing recommendations and rules for routine evaluation of compliance by
measurement or computation.”* Such methods as spatial averaging of equivalent power-density, source-
based time averaging, and specific absorption rate (SAR) determinations may be continue to be utilized
where appropriate to determine compliance with an applicable limit and/or classification of the
environment into one of the four proposed categories. We seek comment on how potential equipment
failures or non-routine or auxiliary operation that may cause exposure over our limits should be
considered in the determination of these categories. For example, for high-power fixed licensed
operations, we presently require licensees to reduce power or cease operation as necessary to comply with
exposure limits for persons having access to the site (including the tower, transmitter, transmission lines,
and antenna)

192. We again emphasize that the general population exposure limit for uncontrolled
environments is a definite legal limit enforced by the Commission. We propose that the establishment of
a controlled environment where this limit is exceeded (i.e., a Category Two, Three, or Four environment)
would generally require some type of “positive restriction on access™ (referred to herein as positive
access control)’>* and members of the general public should not be expected to be aware of or act on
posted exposure conditions. We agree with the IEEE Std C95.7-2005 standard that Category One should
not include “situations in which compliance with the applicable exposure limit requires some action by
the exposed person, such as limiting the amount of time spent in certain locations.”* IEEE’s guidance
that “physical barriers” are optional for Categories Two and Three appears to be inconsistent with
maintaining a controlled environment and with existing Commission policy.”*® Consider for example the
case offered by IEEE of a location where signs have been placed where the exposure limit for the general
population is exceeded and a visually impaired person enters this area. Signs alone would not likely
provide an effective control to keep this particular member of the general public from exposure above the
limit. Other examples are readily apparent, such as access by non-English speakers and children, who
may not necessarily be fully aware of conditions necessary to avoid exposure through the use of signs
alone. We have in the past allowed only signage without the use of barriers “in a remote area not likely to
be visited by the public.”**’ Similarly, the IEEE suggests that signs alone are sufficient in remote areas.***
The question becomes one of determining whether an area can be considered “remote.” Evidence of
public access, such as litter and trails, has been used by the Commission in past inspections to show that

321 See paras. 121, 130, and 151 supra.
322 OET Bulletin 65, Edition 97-01, August 1997.
323 See IEEE Std €95.7-2005, definition 3.1.22.

324 positive access control includes locked doors, ladder cages, or effective fences, as well as enforced prohibition of
public access to external surfaces of buildings, or generally, active preclusion of unauthorized access. However, it
may not include natural barriers which tend to limit access but may not be effective or other access restrictions that
did not require any action on the part of the licensee or property management.

325 See TEEE Std €95.7-2005, Section 1.3.

326 Appendix B of OET Bulletin 65, “Summary of 1986 Mass Media Bureau Public Notice on RF Compliance.”

327 In Situation B of Appendix B in OET Bulletin 65, there is an assumption “that there is no significant effect on the

human environment with regard to exposure of the general public” if the non-compliant area is marked by
appropriate warning signs and is “in a remote area not likely to be visited by the public.”

328 We use here the word “remote” specifically for the purpose of making a determination of compliance with

respect to our radiofrequency exposure rules.
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an area is not “remote.”> As an additional consideration, regions that are over the general population
limit could coincide with locations not under the control of the responsible licensee; therefore easement
for placement of fences and/or signs may not be feasible. Thus, we propose and seek comment on the
feasibility of requiring positive access control for Category Two and the advisability of continuing the
“remote” designation. The four proposed categories are discussed in further detail below.

193.  Assignment of liabilities and level of cooperation between property owners, managers,
licensees, and subcontractors may be an issue when implementing a site safety plan. Section 1.1307(b)(3)
already requires “licensees whose transmitters produce, at the area in question, power density levels that
exceed 5% of the power density exposure limit” to share in responsibility for compliance. We propose
that this shared responsibility for compliance, elaborated in the Order herein supra,” also include
responsibility for mitigating actions. We seek comment on the extent of the responsibilities of licensees.
For example, what actions should be required when a transmitting antenna located on top of a building
generates fields in excess of our exposure limits at an elevated location on an adjacent property that is
occasionally accessed by service personnel? We also note that our jurisdiction for determination of
liability with respect to towers used for communications purposes is not necessarily limited to just
licensees.”’ NCRP’s 2002 Letter Report emphasizes the need for building owners and managers to be
involved in the implementation of an RF safety program. In its Appendices C and D, the NCRP’s 2002
Letter Report also offers examples of appropriate corporate policies, procedures, and lease language to aid
compliance with our exposure limits. However, since it is ultimately the licensee that is responsible for
compliance, we seek comment on how to better encourage cooperation between property owners,
managers, and licensees in the implementation of RF safety programs.

194.  The Commission maintains that accurate placement of appropriate signage is important
and that such placement should make clear both where limits are exceeded and where limits are not
exceeded. We have observed postings that imply that occupational limits are exceeded far outside areas
that approach the general population limit. Such “over-signage” may result in undue alarm, confusion,
and subsequent disregard of meaningful postings. According to IEEE Std C95.7-2005, “RF safety signs

329 See, e.g., Notice of Apparent Liability for Forfeiture In The Matter Of Americom Las Vegas Limited Partnership

Licensee of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 02-3218, November 22, 2002,
17 FCC Rced 23689 at 4 15: “Americom asserted in its response to the May 1, 2002, LOI and the May 15, 2002, on-
site inspection that the McClellan Peak site is remote. Americom also asserted that it has historically treated the
areas at the McClellan Peak site which exceeded the public MPE limits as controlled areas subject to the
occupational MPE limits. In support of these assertions, American submitted a statement from the Storey County
Sheriff that his office receives little or no call volume relating to the site. However, we find that ample evidence
exists that the site was publicly accessible and was in fact used by the public, including agent observations of the
public driving AT Vs at the site, a publicly accessible, commercially used road leading to the site, ungated and
unfenced dirt paths to the tower locations, off-road ATV trails, ATV tire tracks, campfire rings, beer and wine
bottles, and other trash at the site. We find that this evidence supports a conclusion that the areas were and could
reasonably be expected to be used by the public. See also Forfeiture Order In The Matter Of Americom Las Vegas
Limited Partnership Licensee of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 04-1533,
May 28, 2004, 19 FCC Red 9643; Memorandum Opinion and Order In The Matter Of Americom Las Vegas Limited
Partnership Licensee of FM Radio Station KZTQ (Formerly KWNZ) Carson City, Nevada, Facility ID # 53706,
FCC 06-174, December 1, 2006, 21 FCC Red 14286; and Order on Reconsideration In The Matter Of Americom
Las Vegas Limited Partnership Licensee of FM Radio Station KZTQ (Formerly KWNZ) Carson City, Nevada,
Facility ID # 53706, DA 07-4720, November 29, 2007, 22 FCC Red 20530.

330 See para. 80 supra.

31 Section 503(b)(5) of the Communications Act of 1934, as amended (“Act”), 47 U.S.C. S: 503(b)(5), provides that
forfeiture liability may be determined against any person if such person does not hold a license, permit, certificate,
or other authorization issued by the Commission, if the person involved is a non-licensee tower owner who has
previously received notice of the obligations imposed by Section 303(q) from the Commission or the permittee or
licensee who uses that tower.
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should be installed before reaching the specific region of concern, but as close as practical, with an
attempt to avoid demarcating unnecessarily large regions.”*” Similarly, NCRP’s 2002 Letter Report
states that “[iJnappropriate signage can raise unnecessary concerns.”> Since each situation is different,
we propose that those responsible for the placement of signs consider the potential implications of over-
signage, and we will consider compliance with these proposed rules on a case-by-case basis.
Unnecessary public concern may also arise from placement of a sign with an inappropriate signal word.
For example, placement of a sign that says “DANGER” or “WARNING” in a location where RF fields
may only approach the general population exposure limit might raise unnecessary alarm despite
compliance in the area, since the words “danger” and “warning” imply conditions leading to imminent or
likely physical harm.

195. IEEE Std C95.7-2005 states that “RF safety awareness training is normally the single
most important aspect of controlling hazardous exposures to RF energy.””** We agree that training is
important, as discussed in the Order.** Specifically with respect to requirements for appropriate training,
we propose to consider the topics outlined in Annex A of IEEE Std C95.7-2005 as guidance to be
referenced in a future revision of OET Bulletin 65. Regarding AT&T’s comment in response to the
Notice in this proceeding seeking clarification on what constitutes verbal information,** we propose that
either spoken word or pre-recorded audio from an authorized individual qualified to provide such
instructions on how to remain compliant would be acceptable. With respect to the allowance in IEEE Std
C95.7-2005 of training to be optional for Category Two environments,””’ we propose that such training is
optional only for transient individuals who must be supervised, and training would be required for all
other controlled situations in Category Two and higher categories consistent with the decision in the
Order®® Training may include effective web-based or similar programs.

196.  We have used the environmental categories and guidance provided in IEEE Std C95.7-
2005 to develop the following specific proposals that the categories below require the specified control
actions:

e Category One — INFORMATION (Below General Population Exposure Limit):

No signs or positive access controls are proposed to be required; optionally a green
“INFORMATION?” sign may offer information to the public that a transmitting source of RF energy
is nearby but that it is compliant with Commission exposure limits regardless of duration or usage.
Labels or signs would not be required for fixed transmitters that can determine that the transmitter is
“intrinsically compliant” with the general population exposure limit.**

332 See IEEE Std €95.7-2005, Section 4.3.2.1.
333 See NCRP’s Letter Report, op. cit., December 20, 2002, Section 2A-4.4.

33% See IEEE Std C95.7-2005, Section 4.5.

3 See para. 75 supra.

336 See AT&T comments at 1.

337 See IEEE Std €95.7-2005, op cit., Table 3, Section 4.5.

338 Since anyone in the general public could potentially be a transient individual in a controlled environment, our
proposal would define these circumstances to be general population/“controlled” where the general population
exposure limit must not be exceeded, accounting for appropriate time averaging in the controlled area such that
overall exposure remains compliant with the continuous general population exposure limit; however, these transient
individuals must not be exposed in any circumstance above the continuous occupational exposure limit without
appropriate training. See para. 181 supra.

39 See para. 96 supra.
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o Category Two — NOTICE (Exceeds General Population Exposure Limit but Less Than the
Occupational Exposure Limit):

Signs and positive access control are proposed to be required surrounding the areas in which the
general population exposure limit is exceeded, with the appropriate signal word “NOTICE” and
associated color (blue) on the sign. Signs must contain the content described below.** However, we
propose to allow under certain controlled conditions, such as on a rooftop with limited access (e.g., a
locked door with appropriate signage), “[a] label or small sign attached directly to the surface of an
antenna ... if it specifies a minimum approach distance,”*' to be sufficient signage. Allowing a label
or sign to be affixed to an antenna is consistent with our policy for certain low-power fixed
transmitters operating with a minimum separation distance more than 20 centimeters from the body of
persons under normal operating conditions and with our decision in the Order of this proceeding
regarding labeling requirements for fixed consumer subscriber antennas. Of course, a label affixed to
an antenna would be considered sufficient only if it is legible at least at the separation distance
required for compliance with the general population exposure limit in section 1.1310 of our rules.

We propose appropriate training to be required for any occupational personnel with access to the
controlled area where the general population exposure limit is exceeded, and transient individuals to
be supervised by occupational personnel with appropriate training upon entering any of these areas.
Use of time averaging would be required for transient individuals in the area in which the general
population exposure limit is exceeded to ensure compliance with the time-averaged general
population limit. Use of personal RF monitors in the areas in which the general population exposure
limit is exceeded would be recommended but not required.

e Category Three — CAUTION (Exceeds Occupational Exposure Limit but by No More Than Ten
Times):

In addition to the mitigation actions required within those areas designated as Category Two,
additional signs (with the appropriate signal word “CAUTION” and associated color (yellow) on the
signs), controls, or indicators (e.g., chains, railings, contrasting paint, diagrams) are proposed to be
required surrounding the area in which the exposure limit for occupational personnel in a controlled
environment is exceeded. A label or small sign may be attached directly to the surface of an antenna
within a controlled environment if it specifies a minimum approach distance where the occupational
exposure limit is exceeded. We propose that transient individuals would not be permitted in any area
in which the occupational exposure limit is exceeded. Additionally, appropriate training would be
required for any occupational personnel with access to the controlled area where the general
population exposure limit is exceeded. Use of personal RF monitors in the areas in which the general
population exposure limit is exceeded is recommended but not proposed to be required. Use of
personal protective gear (such as properly-worn RF protective suits) is recommended for occupational
individuals in the areas in which the occupational exposure limit is exceeded.

o Category Four —- WARNING/DANGER (Exceeds Ten Times Occupational Exposure Limit or
Serious Contact Injury Possible):

In addition to the mitigation actions required within those areas designated as Category Three,
“WARNING” signs with the associated color (orange) are proposed to be required where the
occupational limit could be exceeded by a factor of ten, and “DANGER?” signs with the associated
color (red) are proposed to be required where immediate and serious injury will occur.*** For
example, “DANGER?” signs would be required at the base of AM broadcast towers, where serious

0 See para. 200 infra.

3 See TEEE Std €95.7-2005, Section 4.5.1.

2 IEEE Std C95.7-2005 provides examples of the proper use of “DANGER?” signs “as in the case of RF burns

and/or RF electrical shocks.”
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injuries due to contact burns may occur. If power reduction would not sufficiently protect against the
relevant exposure limit in the event of human presence considering the optional additional use of
personal protective equipment, lockout/tagout procedures must be followed to ensure human
safety.’®

197.  We note that barriers may not be appropriate in all situations for Category Two
environments, and so we reiterate that we continue to support our suggested exceptions from Appendix B
of OET Bulletin 65, Summary of 1986 Mass Media Bureau Public Notice on RF Compliance, to not
require barriers where RF levels exceed the exposure limit in a remote area not likely to be visited by the
public.*** Additionally, we recognize that there are certain routine circumstances, particularly near
wireless base station antennas on the sides of buildings, where physical barriers may not be practical but
third-party worker exposure may occur. Consideration of alternative control actions that may differ from
these proposed rules may be appropriate, such as a posted sign on the exterior of such an antenna or
positive access control.

198. The FCC Enforcement Bureau can initiate cases where it appears that RF exposure limits
might be exceeded, and where non-compliance is found, the Bureau can require corrective action and
impose fines or other sanctions. An example of a corrective action is an effective physical barrier such as
enclosure of an area by a locked six-foot high chain-link fence or securing access to a rooftop by a locked
door with signs posted to notify the public not to proceed because of the potential exposure to RF fields
(applicable only where our exposure limits could be exceeded).”* However, besides an absence of
signage,’*® some other examples of where the Commission has declared existing control actions to be
inadequate include: signs without contact information, signs placed incorrectly,”*’ improper types of
signs, insufficient barriers,”* and unsecured entryways. We expect that these proposals throughout this
section of the Further Notice will not create a significant new burden for transmitter site operators and
licensees, since most high-power fixed licensees already implement RF safety programs, and much of this
material is a codification of existing industry practice and standards. Nonetheless, we seek comment on
this issue.

199.  The Commission has maintained through its enforcement proceedings®® the importance
of actions to control access to arecas where the general population may be exposed to RF field levels in
excess of its guidelines.””® Specifically, the Commission has made clear its intention to hold accountable
fixed transmitter site licensees that fail to maintain an effective enclosure to prohibit public access to

343 According to the National Association of Broadcasters Engineering Handbook, 10" Edition, OSHA’s
“lockout/tagout” requirement (OSHA Regulations, Title 29 Code of Federal Regulations, § 1910.147) would require
the appropriate transmitter to be shut down during the presence of occupational personnel. To prevent unexpected
activation of the transmitter, “the circuit breaker feeding the transmitter should be locked (using a padlock) into the
off position, and a warning tag placed to indicate that the transmitter may not be operated until the lock and tag are
removed by the person who installed them.”
344

See note 328 supra.

3% Forfeiture Order In The Matter of HTV/HTN/Hawaiian TV Network, Ltd., Licensee of Class A Television

Station KHLU-LP Honolulu, Hawaii, Facility ID # 27969, DA 07-2138, May 24, 2007, 22 FCC Rcd 9241.
3% porfeiture Order In The Matter of Entravision Holdings, LLC, Licensee of Station WVEA-LP Tampa, Florida
Facility ID # 3602, DA 07-549, February 6, 2007, 22 FCC Recd 2279.
3*7 Order on Review In The Matter of Infinity Broadcasting Corporation of Florida, Licensee of Station WQYK-FM
Tampa, Florida Facility ID # 28619, FCC 09-27, April 7, 2009, 24 FCC Rcd 4270.
348 .

See footnote 352, infra.

3% See Forfeiture Order In the Matter of Real Life Broadcasting, Licensee of AM Station WIFI, Florence, New

Jersey Facility ID # 55310, DA-09-1991, Released September 3, 2009.

330 See footnote 326, supra.
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areas where RF fields may exceed our limit.>>" Natural barriers are sometimes cited as adequate to
prevent public access, however neither our rules nor case law permit natural barriers to meet the
requirement that access to AM broadcast towers be limited to prevent RF contact burns as specified in
section 73.49.** While OET Bulletin 65 does not contain any reference to the height, type, or condition
of fencing, it does provide guidance on the use of an effective fence to restrict access,” and this is one
method of complying with the exposure limits in section 1.1310 of our rules by avoiding exposure to the
general public above our limits. Fences used to limit human exposure to RF field levels under section
1.1310 may also be used to meet the AM fencing requirements under section 73.49 of our rules, but only
if such fences are considered “effective locked fences or other enclosures.”*** We propose that natural
barriers should also not be considered acceptable to comply with section 1.1310 of our rules, unless
specifically approved by the Commission on a case-by-case basis. As an example, a natural body of
water would not provide an acceptable barrier along a shoreline.

200.  We also propose to require the following in the content of the sign, adapted from Section
2.4 of the National Association of Broadcasters Engineering Handbook, 10th Edition. Specifically, RF
exposure advisory signs are proposed to include at least the following components:

e Appropriate signal word and associated color in accord with IEEE Std C95.2-1999 (e.g.,
“DANGER,” “WARNING,” “CAUTION,” or “NOTICE”)

e RF energy advisory symbol (Figure A.3 of C95.2-1999)
e An explanation of the RF source (e.g., transmitting antennas)

e Behavior necessary to comply with the exposure limits (e.g., do not climb tower while antennas
are energized)

e Contact information (e.g., phone number or email address resulting in a timely response)

201.  The discussion herein clarifies our proposals with respect to appropriate signal word use
and appropriate explanations and methods for avoiding RF exposure in excess of our limits, while prior
enforcement action justifies the need for including contact information in proposed sign content.’>> We
seek comment on these proposed rules. We are particularly interested in information as to the
implementation cost and effectiveness of any required signs or other mitigation actions. We also request
views as to what would be a reasonable timeframe, for example one year, within which to require
compliance at new or existing sites and how to weigh this against any risks to the public or workers.

331 Notice of Apparent Liability for Forfeiture In The Matter Of Americom Las Vegas Limited Partnership Licensee
of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 02-3218, November 22, 2002, 17 FCC
Red 23689.

332 porfeiture Order In the Matter of Pittman Broadcasting Services, LLC, Licensee of Broadcast Stations
KAOK(AM), Lake Charles, Louisiana, and KAOK-FM, DeRidder, Louisiana, Covington, Louisiana, August 9,
2004, DA-04-2473, 19 FCC Red 15320.

353 OET Bulletin 65 at 11, 53, and Appendix B.
334 See 47 CFR § 73.49.

335 Order on Review In The Matter Of Infinity Broadcasting Corporation Of Florida Licensee of Station WQYK-FM

Tampa, Florida Facility ID # 28619, 24 FCC Rcd 4270 (2009).
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202.  For the optional information sign discussed in Category One above, we recommend that
it include at least the following information:

e Appropriate signal word (e.g., “INFORMATION”) and associated color (green)
e An explanation of safety precaution

e Contact information

e Reminder to obey all postings and boundaries (if higher categories are nearby)

203.  Note that the inclusion of the RF energy advisory symbol and directions on how to avoid
a potential hazard are excluded from these recommendations on the optional “INFORMATION” sign,
since inclusion of these aspects on a sign where the general public exposure limit is not exceeded may
cause confusion or unnecessary public alarm. If, for example, a member of the general public proceeds
past an information sign and continues toward a source of RF energy, only at the point where that
individual approaches the general population exposure limit should there be information on how to
remain in areas where RF field levels are less than the public limit. Once this individual approaches the
boundary where the general population exposure limit is exceeded, then the “NOTICE” sign would
explain how to avoid exceeding the limits and positive access control would keep the individual from
doing so. The use of language(s) other than English on an “INFORMATION” sign would be particularly
advisable since the information sign would not include the universal RF energy symbol. We seek
comment on these proposals. We encourage interested parties to comment on the relative costs and
benefits of the proposed changes in this section, as well as those of alternative approaches.

E. Review and Update All RF Safety Text in Parts 1 and 2 for Clarity and Consistency

204.  Given the rather extensive changes we propose in this Further Notice and have already
made in the Order, we take this opportunity to propose a careful rewording of some of our rules in
sections 1.1307(b), 1.1310, 2.1091, and 2.1093 as necessary to ensure clarity and consistency. We
caution that a thorough examination of these proposed changes, provided in Appendix B, may be
necessary. Changes to specific sections of Parts 15, 24, 25, 95, and 97 are necessarily dependent on our
proposed changes in Parts 1 and 2. Since we propose that our general exemption criteria apply to all rule
parts authorizing RF sources, specific exceptions in rule parts other than in Parts 1 and 2 are not
necessary. We propose to substitute our general exemption criteria for the exclusion from routine
evaluation of television band devices (TVBDs) based on power and distance in section 15.709(d); we
propose to delete the references to IEEE Std C95.1-1991 and IEEE Std C95.3-1991 in section 24.51(c)
and substitute our general exemption criteria for the exclusion from routine evaluation in section 24.52;
we propose to remove the five percent criterion for earth station licensees in section 25.117(g) and
introduce similar language to section 25.115, paragraph (j), section 25.129, paragraph (c), section 25.149,
paragraph (c)(3), and section 25.226, paragraph (b)(8); we propose to substitute our general exemption
criteria for the exclusion from routine evaluation in section 27.52, section 73.404, paragraph (¢)(10), and
section 90.1217; we propose to correct paragraph references in section 95.628(g); we propose to
substitute our general exemption criteria for the exclusion from routine evaluation of amateur radio
licensees based on power alone in section 97.13(¢)(1) ; and we propose to substitute our general
exemption criteria for the exclusion from routine evaluation of the Multichannel Video Distribution and
Data Service (MVDDS) stations in the 12.2—12.7 GHz frequency band with output powers less than 1640
watts EIRP in section 101.1425. We seek comment on this proposal. We invite commenters to
recommend similar types of corrective and conforming revisions to the Commission’s rules as
alternatives to what we propose herein. We encourage interested parties to comment on the relative costs
and benefits of all of these proposed changes, as well as those of any alternative approaches.
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V. NOTICE OF INQUIRY

A. Introduction

205. The first Commission Notice of Inquiry (1979 Inquiry) on the subject of biological effects
of radiofrequency radiation occurred in 1979 in response to the need for the Commission to implement the
National Environmental Policy Act (NEPA) of 1969.°° The most recent proceeding inviting comment on
exposure limits was initiated in 1993 and culminated in a Report and Order in 1996, which resulted in our
present limits. The instant rulemaking that is underway, initiated with the 2003 Notice, specifically
excludes consideration of the exposure limits themselves. We continue to have confidence in the current
exposure limits, and note that more recent international standards have a similar basis. At the same time,
given the fact that much time has passed since the Commission last sought comment on exposure limits, as
a matter of good government, we wish to develop a current record by opening a new docket with this
Notice of Inquiry (Inquiry).

206. We recognize that a great deal of scientific research has been completed in recent years
and new research is currently underway, warranting a comprehensive examination of this and any other
relevant information. Moreover, the ubiquity of device adoption as well as advancements in technology
and developments in the international standards arena since establishing our present policies in 1996
warrant an inquiry to gather information to determine whether our general regulations and policies limiting
human exposure to radiofrequency (RF) radiation are still appropriately drawn. We also note the
recommendation of the United States Government Accountability Office (GAO) in a report for Congress
that the Commission formally reassess its current RF energy exposure limit, including the effects on
human health, and that it solicit the opinions of relevant health and safety agencies in deciding whether any
change in the current RF energy exposure limit is appropriate.’’

207. We also received comments that addressed our present exposure limits in response to the
Notice, even though those comments were beyond the scope of that Notice.™® In addition, EMR Network
petitioned for the Commission to initiate an inquiry to consider an amendment of our exposure limits in
2003.** Since our Notice excluded discussion of our exposure limits, we exercised our discretion at that
time to defer investigation of the propriety of our exposure limits, which was upheld in court in 2004.*° In
this Inquiry, we seek comment on whether our limits should be more restrictive, less restrictive, or remain
the same.

208.  As long ago as the 1979 Inquiry we sought to gather information “in light of the
increased concern about the biological effects of radio frequency radiation.””®' At that time, just as is

3% See 42 U.S.C. § 4321.

337 United States Government Accountability Office, Report to Congressional Requesters,

TELECOMMUNICATIONS: Exposure and Testing for Mobile Phones Should Be Reassessed, GAO-12-771 (July
2012).

38 See The EMR Network comments at 1; Roger J. Mattson comments at 1; The EMR Policy Institute comments at

4; Margaret A. Brown comments at 1; Niels Kuster comments at 11, 12; Richard A. Tell reply comments at 10, 11;
Hatfield and Dawson Consulting Engineers, LLC reply comments at 2.

359 18 FCC Red 16822, 16827, 9 12 (2003).
380 See EMR Network v. FCC, 391 F.3d 269 (D.C. Cir. 2004).

%1 Notice of Inquiry, “In the Matter of Responsibility of the Federal Communications Commission to consider
biological effects of radio frequency radiation when authorizing the use of radio frequency devices,” Gen. Docket
No. 79-144, 72 FCC 2d 482 (1979).
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evident today,’* there were “considerable differences of opinion about the biological effects of low level

(i.e., non-thermal or athermal) and long-term (chronic) exposure to RF radiation.””* While we limited
our scope of the 2003 Notice to implementation issues, we nonetheless received comments addressing a
range of additional topics including induced and contact currents, dosimetry,’®* and potentially adverse
non-thermal biological effects.

209. In considering whether there is a need for changes to our RF exposure limit rules, our
intent is to adequately protect the public without imposing an undue burden on industry. While
acknowledging the potential difficulty of quantifying benefits and burdens in considering the overall costs
of the regulation, we need to be mindful of our fundamental responsibility to provide for the appropriate
protection of consumers, workers, and other members of the public. We therefore request comment,
below, on a wide range of questions that will enable us to weigh those costs and benefits. We also
request comment on the most cost-effective approach for modifying existing exposure limit policies and
practices, if such modifications are needed, to achieve our goals. For each cost or benefit addressed, we
ask that commenters provide specific data and information such as actual or estimated dollar figures,
including a description of how the data or information was calculated or obtained and any supporting
documentation. All comments will be considered and given appropriate weight. Vague or unsupported
assertions regarding costs or benefits generally will receive less weight and be less persuasive than the
more specific and supported statements.

210.  Although the Commission is aware of recent scientific and technical standard
publications, it is important to gather additional pertinent information and authoritative expert views to
ensure we are meeting our regulatory responsibilities. Continued use of our present exposure limits is
currently supported by statements from significant qualified expert organizations and governmental
entities.’® But we specifically seek the opinions of federal agencies with jurisdiction by law or scientific
expertise in this area as to the adequacy of our current RF exposure limits, in terms of safety and effects
on human health and environmental effects. Some critics of our exposure limits have contrasting
opinions, and we are aware of the general concerns raised some members of the public. The purpose of
this Inquiry is to open a science-based examination of the efficacy, currency, and adequacy of the
Commission’s exposure limits for RF electromagnetic fields. We underscore that in conducting this
review we will work closely with and rely heavily — but not exclusively — on the guidance of other federal
agencies with expertise in the health field. This approach will ensure that we will have fully discharged
our regulatory responsibility and also will be appropriately responsive to the public’s interest in knowing
that our RF exposure guidelines are based on the most current information, analysis, and expertise
available.

B. Background

211.  The Commission is required to evaluate its actions for possible significant impact on the
environment®® and is also required to prescribe rules regarding the environmental effects of RF
emissions.””” The Commission first adopted limits for public and worker exposure to RF fields in 1985

362 For contrasting examples of peer-reviewed published literature, see Bioelectromagnetics, Supplement 6, 2003 vs.

Pathophysiology, Volume 16, Issues 2-3, 2009.

33 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979), at 1.

3%% In the context of RF radiation, the term “dosimetry” is the determination of specific absorption rate (SAR) from

exposure fields. For example, the MPE values are derived from whole-body SAR by dosimetric calculations.

365 National Council on Radiation Protection and Measurements, Biological Effects of Modulated Radiofrequency

Fields, (NCRP commentary No. 18), December 2003.

366 National Environmental Policy Act of 1969. 42 U.S.C. § 4321 et seq.

387 See footnote 176, supra.
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and updated those limits in 1996°® based on exposure criteria published by the National Council on
Radiation Protection and Measurements (NCRP)*"® and an exposure standard published by the American
National Standards Institute (ANSI) and the Institute of Electrical and Electronic Engineers, Inc.
(IEEE).”"" Since the Commission is not a health and safety agency itself, adoption of these exposure
criteria for human exposure to RF electromagnetic fields followed recommendations received from the
U.S. Environmental Protection Agency (EPA), the Food and Drug Administration (FDA), and other
federal health and safety agencies.

212.  The Commission’s rules include two types of guidelines limiting exposure to RF energy:
specific absorption rate (SAR) and maximum permissible exposure (MPE).””* For portable transmitting
devices held close to the body such as cell phones, we enforce a limit on the localized SAR, which is a
measure of the RF power absorbed inside a small part of the body. For transmitters and antennas located
relatively far from the body, such as broadcast stations, cellular base stations, and two-way mobile
vehicular radios, the MPE limits apply to the environmental level of RF field strength (energy) or power
density (illumination) without the body present. At frequencies up to 6 GHz the MPE values are derived
from the whole-body average SAR limits. As discussed in the Order herein,””* SAR is the primary metric
for compliance with regard to exposure to RF energy, applicable to all transmitters operating from 100
kHz to 6 GHz. The MPE limit on power density is the primary metric from 6 to 100 GHz.*"*

213.  The International Commission on Non-Ionizing Radiation Protection (ICNIRP) published
exposure guidelines in 1998,*” and the IEEE published a major revision to its RF exposure standard in
2006.”" Every IEEE standard is subjected to review at least once every five years for revision or
reaffirmation, so either a new revision of IEEE Std C95.1 or a reaffirmation of the latest version is
expected in the near future. Having already released its latest guidelines on low frequency fields in

(Continued from previous page)
368 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979).

3% Report and Order, ET Docket 93-62, 11 FCC Red 15123 (1996).
370

National Council on Radiation Protection and Measurements (NCRP), Biological Effects and Exposure Criteria
for Radiofrequency Electromagnetic Fields, NCRP Report No. 86, Sections 17.4.1, 17.4.1.1, 17.4.2, 17.4.3 and
17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814. The National Council on Radiation Protection and
Measurements is a nonprofit corporation chartered by Congress in 1964 primarily to collect, analyze, develop, and
disseminate information on radiation protection.

3" American National Standards Institute (ANSI), IEEE Standard for Safety Levels with Respect to Human

Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, ANSI/IEEE Std C95.1-1992, Sections 4.1
and 4.2, copyright 1991 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York
10017. IEEE is a non-profit international professional association of electrical and electronics engineers involved in
technology standards development. ANSI is a private, not-for-profit organization that oversees its members and
constituents throughout the process of standards development.

372 47 CFR § 1.1310.

3 Report and Order, in ET Docket 03-137.

3 The 1979 Inquiry opened discussion of RF exposure limits over the 0 to 300 GHz frequency range, but the limits

eventually adopted include frequencies between 100 kHz and 100 GHz.

3™ International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to

Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 300 GHz), Health Physics 74 (4): 494-522,
1998. ICNIRP is an international non-profit-making body of independent scientific experts addressing the
possibility of adverse effects on human health of exposure to non-ionizing radiation.

37 Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright
2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.
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2010,”"" we anticipate that ICNIRP may also release a revision of its RF standard in the near future, and
we invite parties to comment on this standard if it is released during the comment period established for
this Inquiry. These more recent international exposure standards activities have a fundamentally similar
basis in protecting against established adverse health effects due to tissue heating. It is noteworthy that
both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over 10 grams as opposed to our
existing localized SAR limit of 1.6 W/kg averaged over 1 gram. Thus, our SAR limits for devices held
close to the body are somewhat more restrictive than other more recently adopted international SAR
limits.*”® However, we also note that our MPE limits — for more distant transmitters — are slightly less
restrictive than those specified by ICNIRP at some frequencies.”” We seek to examine the bases for
these determinations by other qualified and responsible expert bodies and ensure that there is a
justification for our differing conclusions or adjust those conclusions accordingly.

214.  As stated previously, our exposure limits are based in part on NCRP’s exposure criteria
from 1986. Although NCRP has not updated its criteria since its release, it did subsequently comment in
2002 that:

“[a]vailable evidence and research to date indicate that adherence to the FCC guidelines
will avoid adverse effects of RF exposure on the nervous system and animal behavior,
effects on vision and the neuroendocrine system, cardiovascular and hematological
effects, and immune system effects. Similarly, the available evidence indicates that
exposure to RF fields at levels in compliance with FCC guidelines does not lead to
additional risk for cancer or adverse effects on potentially sensitive tissues involved in
reproduction, embryonic development, and post-natal development.”*’

NCRP went on to state that:

“[r]ecent reviews of the epidemiological literature, including extensive studies on humans
exposed to modulated RF signals from wireless telecommunication systems, do not
indicate that exposure to these fields leads to carcinogenic effects... Based on the body
of current evidence from laboratory and human studies on the biological effects of
modulated RF fields, there is no firm basis on which to modify the current FCC
guidelines to make them more stringent.”*'

In the event that the Commission may propose to adopt new exposure limits in this proceeding, we seek
comment on the preference, costs, and benefits of adopting any of the present or future standards being
developed by IEEE, ICNIRP, or possibly by NCRP, keeping in mind the potential for international
harmonization, the adequacy of supporting documentation, the differences in process and openness in
development, and the technical completeness of each standard. Notwithstanding the above, we generally

377 International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to

time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6): 818-836, 2010.

A larger averaging volume of similar shape would permit a higher spatial peak field in a small area of that mass,

as there is more non-peak-exposed mass considered in the averaging. Therefore, the spatial peak exposure in a 10-
gram cube could be more than the spatial peak exposure in a 1-gram cube for the same averaged SAR value. See
para. 220 infra, where we request comment on whether there may be significant differences between using an
averaging mass of 10 grams over a contiguous layer of tissue (viz. ICNIRP) versus an averaging mass of a 1-gram
cube (viz. our existing localized SAR limit).

37 See paras. 220-230 infra for a more comprehensive discussion of the specific differences and potential
shortcomings of each of these international standards.

3% National Council on Radiation Protection and Measurements (NCRP), Letter Report on Wireless

Telecommunications Radiofrequency Safety Issues for Building Owners and Managers, (2002 Letter Report),
Scientific Committee 89-6, December 20, 2002.

BlId at11.
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invite comment on any other present or future standards that the Commission should consider but which
may not specifically be mentioned herein.

215.  As already noted, the Commission is guided by the expertise of federal safety, health, and
environmental agencies and institutes that, subject to any budgetary constraints, perform regular reviews
of scientific research and periodically recommend any appropriate changes to, or reaffirm the validity of,
the Commission’s exposure criteria. Nonetheless, the Commission is confident of its own ability to
remain abreast of scientific developments and research, and to participate in standards development and
implementation, as is necessary to make an independent determination as to the adequacy of its exposure
limits in the absence of affirmative input from agencies with more health and safety expertise. Because
the Commission does not claim expertise as a de facto health agency, it necessarily considers the views of
federal health and safety agencies and institutes that continue to address RF exposure issues’™ in
formulating such judgments. We note that the international community has been active in this area, with
the World Health Organization (WHO) initiating its electromagnetic fields (EMF)** program in 1996’
and continuing its broad efforts in this area. As we continue to monitor such activity and information, we
seek comment on the appropriate consideration of the evaluations of research conducted by international
organizations or by activities in other countries. Moreover, we seek comment from federal agencies and
institutes as to whether there may be any additional information or resources that could be provided by
the Commission to support their ongoing activities.

C. Discussion

216.  Although we continue to have confidence in our exposure limits, which are
fundamentally similar to more recent standards activity, we nonetheless seek comment on whether we
should consider any alternative limits, based on all currently available reliable and pertinent research and
in light of the increase in numbers and usage of fixed transmitters and portable and mobile devices, as
well as changes in usage and consequent exposure patterns. As stated previously, this nquiry is intended
to open a discussion on the propriety of the Commission’s exposure limits and policies pertaining to RF
exposure, relying on the guidance of other expert federal health and safety agencies and institutes.

217.  In the first section below, which considers the general exposure limits per se, we request
analyses of technical differences that have been raised in more recent standards-setting activities and
ongoing research, such as: partial-body and whole-body averaging of exposure, averaging time, averaging
area, peak pulsed RF fields, contact currents, frequency range, and conductive implanted objects. In the
second section, we solicit comment on how to better provide information to consumers and the public
about RF exposure. In the third section, on approaches to controlling RF exposure, we seek comment on
the contrasting use of conventional exposure limits versus other precautionary measures and differences
in current worldwide implementations of these philosophies. In the fourth section — which addresses
evaluation issues - we ask about how the process developing our evaluation procedures might be
improved. Finally, the last section, also related to evaluation, we seek comment on our current portable
device separation distance policy when determining compliance.

382 See, e.g., http://www.nichs.nih.gov/health/assets/docs_a_e/cell-phone-june-2011.pdf,

http://www.fda.gov/medicaldevices/newsevents/workshopsconferences/ucm199103.htm, and
http://www.fda.gov/Radiation-
EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm11634
0.htm.

383

In the context of the WHO, EMF encompasses the frequency range of 0 to 300 GHz, including extremely low
frequency (ELF) fields.

384 See http://www.who.int/peh-emf/project/EMF_Project/en/index.html.
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1. Exposure Limits

218.  Introduction. As discussed above, since we adopted our exposure limits in 1996, ICNIRP
has developed guidelines (supported by the WHO), IEEE has revised its standard, and NCRP continued to
support its criteria as used by the Commission. Similar to our present limits, the more recent limits are
based on the avoidance of known adverse health effects. The adjustments underlying these newer limits
are primarily due to significant developments in dosimetry. Also, several other exposure variables in the
more recent standards more clearly specify various evaluation requirements, such as spatial averaging,
spatial peak field limits, time averaging, overlapping frequency range for heating and shock effects, etc.
While we recognize these developments, it is not clear that for the types of sources regulated by the
Commission such details are essential beyond consideration in our non-regulatory informational materials
(i.e., Bulletins). While evaluation of compliance with our exposure limits appears at times to be
increasingly more complex, because it is based on the straightforward restriction of time-averaged SAR
up to 6 GHz, it can be well defined independently of advancements in technology. Nonetheless, this
Inquiry will be helpful to establish whether the present limits are insufficiently protective, appropriately
protective, or overly restrictive.

219.  As an initial matter, while there has been increasing public discussion about the safety of
wireless devices, to date organizations with expertise in the health field such as the FDA have not
suggested that there is a basis for changing our standards or similar standards applied in other parts of the
world. As stated above, our purpose in opening this proceeding is to provide a forum for a full and
transparent discussion to determine whether any action may be appropriate. Accordingly, we ask
generally whether our current standards should be modified in any way, notwithstanding the detailed
discussion below. We specifically solicit information on the scientific basis for such changes as well as
the advantages and disadvantages and the associated costs of doing so. In addition to seeking input from
federal health and safety agencies and institutes, we solicit comment from national and international
standards organizations (specifically including NCRP and IEEE) on the currency of their exposure limits
and supporting documents in light of recent research and IARC’s announcement on its classification of
RF fields.”® We note that IARC’s detailed monograph on this classification is not yet available, but may
become available to inform our consideration during the course of this proceeding, and we invite parties
to comment on this monograph if it is released during the comment period established for this Inquiry.
Although IEEE Std 1528-2003, which we use to determine the compliance of devices such as cell phones
intended to be used against the head, states that the mannequin in its measurement test setup “represents a
conservative case for men, women, and children” alike,” we specifically seek comment as to whether
our current limits are appropriate as they relate to device use by children.”’

220.  Partial-body and Whole-body averaging of exposure. For localized SAR, both the
ICNIRP and the newest IEEE standard limit exposure to 2.0 W/kg averaged over 10 grams of tissue as
opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram. However, the definitions
of the 10-gram averaging volume differ slightly between ICNIRP and IEEE. The ICNIRP guidelines
specify an “averaging mass” over “any 10 g of contiguous tissue,” while IEEE Standard C95.1-2005
specifies an averaging volume or mass over “any ten-grams of tissue in the shape of a cube.” In contrast,
for whole-body exposures in the frequency range between 100 kHz and 3 GHz, the ICNIRP and newest
IEEE whole-body SAR limits, upon which MPEs are based in part, do not differ from our present

3% See IARC Classifies Radiofrequency Electromagnetic Fields as Possibly Carcinogenic to Humans,

http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208_E.pdf.
386

See IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in
the Human Head from Wireless Communications Devices: Measurement Techniques, IEEE Std 1528-2003.

37 See Wireless Substitution: Early Release of Estimates From the National Health Interview Survey, January—June

2011, Blumberg, S. and Luke, J., U.S. Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Health Statistics, Figure 1, December 21, 2011.
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exposure limits. Our MPE limits, in conjunction with spatial averaging, should reasonably be expected to
ensure compliance with the local SAR, whole-body SAR and power density limits.*** SAR provides a
clear primary metric for compliance below 6 GHz. Power density is used as both a primary metric and
MPE at higher frequencies above 6 GHz due to the shallow depth of penetration at these high frequencies.
The purpose of using MPEs is to permit compliance measurements of more easily determined external
fields without a body present. Depending on the exposure criteria used internationally, SAR would be the
metric between 100 kHz and upper frequencies varying from 3 to 10 GHz (the exact upper limit depends
on the particular exposure standard being applied), while power density is the metric at higher
frequencies. Dosimetry is used to establish MPE values where SAR is primary. Thus, differences in
MPEs between the standards are primarily due to variations in dosimetric modeling. We request
comment on the significance, if any, of the differences between these standards. For example, we request
comment on whether using an averaging mass of 10 grams over a contiguous layer of tissue would yield a
significantly different SAR value than that averaged over a 1-gram cube and whether that difference
would be consistently higher or lower, particularly with enough consistency to be able to establish a
definable relationship between the measurement methods.

221.  Averaging Area. The NCRP criteria and our regulations do not specify an averaging area
for power density or a spatial maximum power density limit, while both the ICNIRP guidelines and the
IEEE standards specify a spatial maximum power density, at least at higher frequencies (e.g., between 3
and 10 GHz) of 20 times the whole-body MPE limit, generally averaged over 1 cm’. In addition, IEEE
Std C95.1-2005 specifies frequency-dependent averaging areas for power density above 3 GHz. As
portable devices are developed for operation at higher frequencies, lack of clear definitions of spatial peak
and spatially averaged power density in our limits may become more significant. We invite comment on
whether we should change or clarify spatial averaging requirements and spatial maximum power density
limits, at least at higher frequencies, either in our rules limiting human exposure to RF energy or in our
non-mandatory materials. What are the advantages and disadvantages of any changes or clarifications,
and would they be cost effective? More generally, we seek comment on whole-body spatial averaging
techniques, particularly as applied to children at any frequency.*®

222.  Averaging Time. While different time averaging periods are defined in the various
exposure standards, all use time averaging to demonstrate compliance with both SAR and MPE limits.
These limits refer to a time-averaged SAR or power density, which may be determined over any interval
equal to the time averaging period. This averaging time is sometimes misinterpreted to imply a limit on
cumulative exposure over long time periods, which is not the case. None of these exposure standards
considers exposure accumulation, since these standards are based on threshold thermal effects, where
exposure below a threshold is assumed to cause no effect regardless of how long it lasts. Averaging time
only affects compliance determination where there is power variation during intervals shorter than the
time averaging period and does not affect application of the limits over longer time periods. Our
exposure limits are intended for continuous exposure, that is, for indefinite time periods. The limits may
be applied generally without time averaging, where the limits listed (typically in tables) would then be
considered continuous exposure limits. While the averaging time for our exposure limits is six minutes
for occupational and 30 minutes for general population exposure, the ICNIRP guidelines specify six
minutes in both cases. IEEE Std C95.1-2005 specifies six minutes for occupational and 30 minutes for
general population exposure at frequencies between 3 MHz and 3 GHz. We note that C95.1-2005 is more
restrictive at lower and higher frequencies (i.e., shorter time averaging periods are specified above and
below those frequency limits). While the IEEE’s shorter time averaging periods at higher frequencies are
more restrictive for avoiding short-term surface heating effects, the ICNIRP guidelines are likely also

390

3 See para. 20 in the Order and Appendix H infra.
% See Appendix H infra.

3% See para. 112 supra.
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effective in avoiding these effects due to more restrictive limits in power density at these frequencies.
Below 3 MHz, our MPE limits, extracted from the 1986 NCRP criteria, could allow a higher short-term
exposure for the general population than for a short-term occupational exposure of the same duration
when accounting for averaging times. However, such scenarios are of limited practical importance given
that such time averaging near fixed sources would not be applicable for the general population.
Moreover, contact burns are the primary issue at such low frequencies and high fields, as discussed
below.”' We invite comment on whether we should modify our time averaging periods. If so, should we
comport with recent standards activities? Alternatively from a precautionary perspective, should we
consider any potential risk due to long-term exposure as relevant to our time averaging periods, and if so,
what scientific evidence supports this?

223.  Insections 2.1091(d)(2) and 2.1093(d)(5) of our existing rules, portable and mobile
consumer devices may not use the 30-minute averaging time specified in section 1.1310. However,
“source-based” time averaging may be used for these consumer products based on inherent transmission
properties of a device. The rationale for restricting time averaging to “source-based” properties, provided
in the 1996 Report and Order, was that “there is no control over usage of consumer devices,”"* thus
usage of a certain percentage of a 30-minute time interval for a device with, for example, push-to-talk
capabilities could not guarantee that the device would not be used for the entire 30-minute period. Where
the previous example would be an example of “behavior-based” time averaging,™ an example described
in our existing rules where “source-based” time averaging is appropriate would be consideration of the
inherent transmission duty-cycle in determining exposure from a device that employs a time-division
multiple-access (TDMA) scheme. Other examples of “behavior-based” time averaging include increasing
the separation distance between an RF device and the body, or maintaining a certain angle between an
antenna and the body, such that the directional properties of the antenna are used to reduce exposure.
These “behavior-based” actions involving portable or mobile consumer devices may not be realistic
expectations for users in circumstances where the device is intended to be near the body and usage time is
not necessarily limited. Since “source-based” averaging often involves consideration of transmit
periodicity to determine the time interval over which to average at the maximum power achievable by the
device, a 30-minute time averaging interval containing many identical periods at maximum power would
result in the same average power as one period. For “source-based” time averaging the time period for
evaluation is less than 30 minutes. Thus, if the periodicity of a device exceeds 30 minutes, then the
largest “source-based” time averaging interval to be used for evaluation is 30 minutes. Notwithstanding
our current policy, we request comment on whether consumers would prefer to be given an informed
choice to behave in such a manner that may result in somewhat exceeding the exposure limits.

224.  Peak Pulsed RF Fields. The present Commission rules do not include limits on peak
pulsed RF fields, and independent standard-setting bodies have adopted differing standards applicable to
such fields. The 1986 NCRP criteria state that “[t]he time averaging of and the limits on power densities
and SARs as provided in the criteria in this report preclude circumstances in which excessive
instantaneous peak power levels can occur. There is, therefore, no need to specify a limit on peak power,
as such.”*** However, these criteria also state that “[b]ecause limited data are available to establish the
relation between the biological effects of CW and pulsed sources,”?” it is necessary to employ time
averaging to ensure compliance. The ICNIRP guidelines agree that “little information is available on the

1 See para. 225 infra.

92 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency
Radiation), 11 FCC Red 15123 (1996).

3% See, e. g., para. 181 supra, for an analogy of “behavior-based” time averaging to fixed RF sources.
NCRP Report No. 86, Section 17.4.8.

NCRP Report No. 86, Section 17.4.1.
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relation between biological effects and peak values of pulsed fields,” but it nonetheless set peak limits for
the general public with an electric (E) field of approximately 130 volts per meter (V/m) at 100 kHz as its
most restrictive reference level and a power density of 10,000 watts per square meter (W/m?) “as
averaged over the pulse width” from 2 to 300 GHz as its least restrictive reference level.®® The IEEE Std
C95.1-2005 states that “[f]or exposures to pulsed RF fields in the range of 100 kHz to 300 GHz, the peak
(temporal) value of the MPE for the instantaneous peak E field is 100,000 V/m [power density
~18,800,000 W/m® averaged over a square pulse].”’ However, IEEE has taken the approach of limiting
specific absorption by using variable averaging times to deal with short-term exposure. Clearly, there is a
lack of harmonization among these standards due to limited information about the biological effects of
peak pulsed fields. We request comment on whether we should adopt peak pulsed field limits for RF
sources regulated by the Commission and, if so, what limits, if any, would be appropriate considering the
costs and benefits of various approaches to this issue, including the possibility of maintaining our existing
limits.

225.  Contact Currents. Contact currents can be a safety issue in the vicinity of AM broadcast
facilities.*®® According to the ICNIRP guidelines, “[i]n the frequency range of about 100 kHz—110 MHz,
shocks and burns can result either from an individual touching an ungrounded metal object that has
acquired a charge in a field or from contact between a charged individual and a grounded metal object.
Thus, the ICNIRP guidelines specify reference levels for contact and induced currents up to 110 MHz.
RF fields create induced RF currents on electrically large metal structures in the vicinity of standard AM
broadcast towers. Commission rules limit direct human exposure near AM towers to about 600 V/m.
However, large elevated conductive objects that are not effectively grounded in fields as low as 10 to 20
V/m can cause an RF burn when touched. Situations involving potential RF burns are typically
discovered at construction sites within 300 meters of an existing high-power AM broadcast antenna. RF
burns have occurred at structures including cranes, water towers, bridges, metal roofs, steel support
cables, inactive power lines, and ungrounded fences. We are not aware of similar hazards near other
transmitters operated by Commission licensees aside from those used by AM stations. Considering the
wavelengths necessary to induce significant currents on large objects, it is not expected that higher
frequency RF sources would cause comparable problems, especially given the lack of complaints at these
frequencies.

99399

226.  Inthe Further Notice, we have already proposed placement of “DANGER” signs where
immediate and serious injury would occur, such as making contact with an AM broadcast tower that has a
high RF voltage at its base.*” We note that contact RF burns do not always result in serious injury. RF
burns due to induced currents may be minor (or associated with only a startle reaction) but are often

3% See International Commission on Non-lonizing Radiation Protection (ICNIRP), Guidelines for Limiting

Exposure to time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6): 818-836, 2010,
Table 7, Notes 4 and 5, and Table 4, Note 3, “For frequencies up to 100 kHz, peak current density values can be
obtained by multiplying the rms value by V2 (~1.414). For pulses of duration t, the equivalent frequency to apply in
the basic restrictions should be calculated as = 1/(2t,). Between 100 kHz and 10 MHz, peak values for the field
strengths are obtained by interpolation from the 1.5-fold peak at 100 kHz to the 32-fold peak at 10 MHz. For
frequencies exceeding 10 MHz it is suggested that the peak equivalent plane wave power density, as averaged over
the pulse width does not exceed 1,000 times the S restrictions, or that the field strength does not exceed 32 times
the field strength exposure levels given in the table.”

37 IEEE Std €95.1-2005, Table 9, Note e.

3% See, e.g., OSHA Safety Hazard Information Bulletin on Radiofrequency Radiation-caused Burns, September 5,

1990, http://www.osha.gov/dts/hib/hib_data/hib19900905.html, which recognizes burns of this type, caused by AM
radio, to be a “potentially serious hazard.”

399

See footnote 377 supra.

40 See para. 196 supra.
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unacceptable to workers, may delay construction projects, and may place unexpected burdens on the
contractor who must navigate around an unfamiliar hazard. Here, we seek to expand upon our proposal in
the Further Notice by requesting comment on the appropriate Commission’s strategy to promote
awareness for construction and maintenance project contractors and planners where the potential for
contact RF burns, whether serious or minor, could occur. For example, would it be beneficial for the
Commission to provide publicly available maps showing areas where electric fields exceed 10 V/m from
AM broadcast stations? If so, we invite comment as to whether AM broadcast stations currently have this
information and, if not, to explain the impact of collecting this information and making it available to the
Commission. How much time should be required to do so and what would be the costs and benefits?

227.  Generally, Commission involvement in RF contact burn cases has been limited to
providing technical advice on mitigation strategies and emphasizing cooperation between the broadcaster
and the affected person(s). Historically, the broadcaster and the affected party (usually a construction
contractor) both have an interest in mitigation because, aside from the question of safety regarding contact
RF burns, the radiation pattern of the AM broadcast station may be disturbed by nearby construction.*"’
We note that only the field and not the burn hazard existed before a structure was placed in the field. It is
neither the field nor the structure alone, but the combination of the two that causes the problem. The AM
station may be a long-standing facility, while recent development has generated the construction nearby.
We seek comment on whether the cost of dealing with this issue when it arises should be the
responsibility of the station, the affected party, or both. We also seek comment as to whether the
Commission is the appropriate body to address this issue.

228.  Insection 1.1310 of our rules, we state that our MPE limits are based in part on Section
4.1 of ANSI/IEEE Std C95.1-1992 (IEEE Std C95.1-1991), which includes not only field strength and
power density limits, but also induced and contact current limits. The limits for induced and contact
currents were updated in the latest IEEE Std C95.1-2005 between 3 kHz and 110 MHz, where induced
current is limited to considering conditions (impedance) in the human body for both feet and one foot on
the ground and contact current is divided into both grasp and touch contact to protect against RF shock
and burn hazards. In addition to induced and contact current, IEEE Std C95.1-2005 also specifies a limit
for contact voltage to protect against RF burns. We explicitly adopted only the field strength and power
density limits of Section 4.1, opting not to include induced and contact current limits mainly due to the
difficulty of measurement standardization at that time.*”* Specifically, in our 1996 Report and Order we
stated that, “[a]lthough we are not adopting limits for induced and contact currents in this proceeding, we
recognize the desirability for limits to be adopted in the future, particularly if more accurate measuring
instruments become available. Accordingly, we will continue to monitor the issues raised in this
proceeding with respect to induced and contact currents, and we may revisit this issue and issue a specific
proposal for controlling such exposures.”*”® In addition, there are practical difficulties with routine
evaluation of contact currents because of the unpredictable nature of interactions between fields and
various structures in the environment. While contact burns are a universally recognized hazard of
variable severity, adoption of numerical limits on contact RF currents over a broad frequency range may
not be effective in avoiding situations where burns actually occur. We request comment on the
feasibility, efficacy, and burden of contact current limits versus other, perhaps informational, approaches
such as mapping.***

01 See 47 CFR §§ 22.371, 27.63, and 73.1692.

402 ee Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio

frequency Radiation), 11 FCC Red 15123 (1996), paras. 130 through 151.

403 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency

Radiation), 11 FCC Red 15123 (1996).

0% See para. 226 supra.
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229.  Frequency Range. The 1979 Inquiry*” opened discussion of exposure limits over the 0
to 300 GHz frequency range, but the limits eventually adopted in 1996 included only frequencies between
100 kHz and 100 GHz as this was the extent of the frequency scope of the standards we adopted and there
were few sources of considerable significance outside of this scope at that time.*”® The IEEE and ICNIRP
guidelines also encompass the frequency range between 0 and 300 GHz. Given that this Inquiry,
analogous to the prior /979 Inquiry, considers exposure from RF sources included in the frequency range
from 0 to 300 GHz, we request comment on whether, in addition to the limits already established for RF
fields between 100 kHz and 100 GHz, we should also explore actions to control exposure outside of this
frequency range (e.g., in the range between 0 and 100 kHz and/or 100 and 300 GHz) due to sources
authorized by the Commission. We note that some wireless inductive chargers operate at frequencies
below our current frequency scope, and all terahertz (THz) sources operate at frequencies above our
current frequency scope. We also request comment on whether explicitly controlling exposure in these
additional frequency ranges may have a broader impact on or be in conflict with our rules and what the
relative costs and benefits would be. Currently, our frequency range is applied through the use of SAR
between 100 kHz and 6 GHz and MPE between 300 kHz and 100 GHz. We note that below 100 kHz (for
SAR) or below 300 kHz (for MPE), as well as above 100 GHz (for MPE), there are still general
compliance obligations under sections 1.1307(c) and (d) for sources regulated by the Commission.

230.  Conductive Implanted Objects. Electrically conductive objects in or on the body may
interact with sources of RF energy in ways that are not easily predicted. Examples of conductive objects
in the body include implanted metallic objects. Examples of conductive objects on the body include
eyeglasses, jewelry, or metallic accessories. We seek comment on whether the present volume-averaged
SAR limits are protective for the more localized SAR that may occur near the tip of a conductive object
such as the end of an implanted wire. In general, we seek comment on whether high levels of RF
exposure may cause internal thermal injury at the site of conductive implants.*”” Commenters are
specifically advised to provide scientific research or analysis to support their arguments and to propose
practical and effective regulatory responses for any such assertion, and we seek comment on the costs and
benefits of any such approach.

2. Consumer Information

231.  The Commission has continually provided information to the general public regarding the
potential hazards of radiofrequency electromagnetic fields.*”® The information provided regarding RF
safety includes the Commission’s Office of Engineering and Technology (OET) Bulletins 56 and 65 (and
their Supplements),*”” the Local Official’s Guide,""® the Consumer and Governmental Affairs Bureau
(CGB) Consumer Guides,"'" and other information (including links to external resources) on our

95 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979).

4 See United States F requency Allocations: The Radio Spectrum, U.S. Department of Commerce, National

Telecommunications and Information Administration (NTIA) Office of Spectrum Management, October 2003. In
particular, see the allocations between 9 kHz and 100 kHz.

47 See Virtanen, H., et. al, Interaction of Radio Frequency Electromagnetic Fields and Passive Metallic Implants —

A Brief Review, Bioelectromagnetics, 27:431-439, 2006, and Crouzier D, et. al., Risk assessment of electromagnetic
fields exposure with metallic orthopedic implants: A cadaveric study, Journal of Orthopaedics & Traumatology:
Surgery & Research, 25 Jan 2012 [Epub ahead of print].

48 See FCC OET Bulletin 56, Questions and Answers about Biological Effects and Potential Hazards of
Radiofrequency Electromagnetic Fields, Fourth Edition, August 1999.

409 See http://www.fcc.gov/oet/info/documents/bulletins/.

M0 4 Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and

Practical Guidance (June 2, 2000) (“Local Official’s Guide™).

1 See http://www.fcc.gov/cgb/information_directory.html.
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website.*'? OET Bulletin 56 was designed to answer general non-technical questions about biological
effects of RF fields and explain our exposure limits, and OET Bulletin 65 is intended to be a technical
document with supplements designed to provide practical guidance on determining compliance with the
Commission’s exposure limits. In contrast to the general information provided in OET Bulletin 56, CGB
FCC Consumer Guides provide information on specific topics on which the Commission has received
numerous inquiries, such as cellular base stations, mobile antennas, wireless devices, and specific
absorption rate (SAR).*"® The Local Official’s Guide provides a framework for local and state
governments and wireless service providers to cooperate in the determination of compliance with the
Commission’s RF exposure limits. We request comment on what additional information should be
provided to consumers and in what format to assist in making decisions about reducing exposure.*'* We
also specifically seek comment on how we can ensure that such information is presented in formats that
are accessible to people with disabilities.

232.  We continue to receive inquiries on various subjects related to RF exposure, particularly
as infrastructure is deployed to support new wireless technologies. Some of those inquirers perceive
deployment of fixed transmitters to support a wireless network as an action that may affect them
involuntarily (as opposed to use of a cell phone, which is a voluntary activity and exposure). For
example, even though exposures generated by fixed wireless base stations (and fixed RF sources in
general) are typically orders of magnitude less than those from cell phones and other portable devices
(due to proximity), exposures due to fixed RF sources are both involuntary and long-term. However,
even if continuous exposure is assumed from wireless base stations, the total energy absorbed from a
nearby base station is typically much less on average than that due to using a cell phone. We seek
comment on what additional information we should develop relating to exposures from common fixed
sources.

233.  Several general strategies are available for users of portable devices that want to reduce
their exposure. While increasing distance from the device and decreasing time of use are obvious actions
to reduce exposure, the benefits of other strategies are not immediately obvious and could be subject to
significant research to determine whether they may be effective. For example, factors such as power
control (e.g., the relationships of indicated signal level (“bars”), geographic location, and network
technologies to SAR),*"* modulation, low frequency fields, headset use, texting instead of talking, device
antenna location, efc., could all affect exposure, but whether exposure awareness and control of these
factors can reduce exposure may depend on many variables. Some aftermarket products, such as small
patches or shields,*'® whether conductive or not, could either have no effect on exposure or could affect
exposure in an unpredictable manner, with the possibility of increasing exposure given certain
conditions.*"’

412 See http://www.fcc.gov/oet/rfsafety/ and http:// www.fcc.gov/oet/rfsafety/rf-fags.html#Q28.

413 See http://www.fcc.gov/cgb/consumerfacts/mobilephone.html.

41

4 e.g., Switzerland’s approach: http://www.bag.admin.ch/themen/strahlung/00053/index.html?lang=en and
http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en.

13 See Journal of Exposure Science and Environmental Epidemiology, Measured Radiofrequency Exposure During

Various Mobile-Phone Use Scenarios, Kelsh, M., et. al., pp. 1-12, 16 June 2010; doi:10.1038/jes.2010.12.

16 See Bioelectromagnetics, Testing the Effectiveness of Small Radiation Shields for Mobile Phones, Oliver, J., et.

al., 24:66 — 69, 2003. Also see Federal Trade Commission, Listen Up: Tips to Help Avoid Cell Phone Radiation
Scams, http://www.ftc.gov/bep/edu/pubs/consumer/alerts/alt1 09.shtm, September 2011.

17 See Schweizerische Eidgenossenschaft, Topics — Radiation, Radioactivity and Sound — Electromagnetic Fields —

EMF Fact Sheets — Mobile Phones, that states “[b]e wary of radiation shields and other such protective devices that
are claimed to limit exposure to radiation. They may reduce the connection quality and therefore force the phone to
transmit at a higher output power.”
http://www.bag.admin.ch/themen/strahlung/00053/00673/04265/index.html?lang=en.
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234.  The Consumers Union suggests that the Commission “mandate that the SAR information
included with phones be more consistent.”™'"® We agree that there is inconsistency in the supplemental
information voluntarily provided in the manuals provided with portable and mobile devices. We also note
that for a variety of reasons, the maximum SAR value that is normally supplied is not necessarily a
reliable indicator of typical exposure and may not be useful for comparing different devices. For
example, the SAR values are obtained based on the maximum power of the device, but the amount of
time the device operates at maximum power may depend on the network and typical usage conditions.
Furthermore, many devices today include multiple radios, each one of which has a different SAR rating,
which could easily be confusing to consumers. Moreover, SAR varies with different phone positions, and
so the same phone may result in varying levels of RF absorption depending on how the phone is used.

We request comment on whether the Commission should consistently require either disclosure of the
maximum SAR value or other more reliable exposure data in a standard format, perhaps in manuals, at
point-of-sale, or on a website.

235.  Information on the SAR of a particular device is available from the Commission’s
website if an individual knows the FCC ID, which is printed on every device. We recognize that it is not
always easy for some to access the SAR information, because the FCC ID is not tied to the model number
or marketing name of the device, and there may be multiple records for each FCC ID, potentially creating
confusion. Given that private organizations have already linked FCC IDs to device model numbers, we
request comment on whether the Commission should also take actions that would better enable
consumers to correlate the make and model number of their device to an FCC ID.*"? If so, how could this
be accomplished and what would be the impact on industry? We request comment in general on the
information discussed that would be most useful to provide precautionary guidance to consumers.**’

3. Exposure Reduction Policies

236. The Commission has a responsibility to “provide a proper balance between the need to
protect the public and workers from exposure to potentially harmful RF electromagnetic fields and the
requirement that industry be allowed to provide telecommunications services to the public in the most
efficient and practical manner possible.”**' The intent of our exposure limits is to provide a cap that both
protects the public based on scientific consensus and allows for efficient and practical implementation of
wireless services. The present Commission exposure limit is a “bright-line rule.” That is, so long as
exposure levels are below a specified limit value, there is no requirement to further reduce exposure. The
limit is readily justified when it is based on known adverse health effects having a well-defined threshold,
and the limit includes prudent additional safety factors (e.g., setting the limit significantly below the
threshold where known adverse health effects may begin to occur). Our current RF exposure guidelines
are an example of such regulation, including a significant “safety” factor, whereby the exposure limits are
set at a level on the order of 50 times below the level at which adverse biological effects have been
observed in laboratory animals as a result of tissue heating resulting from RF exposure. This “safety”
factor can well accommodate a variety of variables such as different physical characteristics and
indivi