
undesired signal present in an adjacent channel, at the output of a reference receiving antenna
oriented to receive the maximum desired signal level.

(i) Harmful interference will be considered present when a calculation
using a terrain sensitive signal propagation model determines that this ratio is less than 0 dB (or
the appropriate value for bandwidths other than 6 MHz. See below.)

(ii) In the alternative, harmful interference will be considered present for
an ITFS station constructed before May 26, 1983, when a calculation using a terrain sensitive
signal propagation model determines that this ratio is less than 10 dB (or the appropriate value
for bandwidths other than 6 MHz, see below), unless:

(A) The individual receive site under consideration has been
subsequently upgraded with up-to-date reception equipment, in which case the ratio shall be less
than 0 dB. Absent information presented to the contrary, however, the Commission will assume
that reception equipment installation occurred simultaneously with original station equipment; or

(B) The license for an ITFS station is conditioned on the proffer
to the affected ITFS station licensee of equipment capable of providing a ratio of 0 dB or more
at no expense to the ITFS station licensee, and also conditioned, if necessary, on the proffer of
installation of such equipment; and there has been no showing by the affected ITFS station
licensee demonstrating good cause and that the proposed equipment will not provide a ratio of
odB or more, or that installation of such equipment, at no expense to the ITFS station licensee,
is not possible or has not been proffered.

(3) For purposes of this section and except as set forth in § 74.939 regarding the
protection of response station hubs, all interference calculations involving receive antenna
performance shall use the reference antenna characteristics shown in Figure I, § 74.937(a) or,
in the alternative, utilize the actual pattern characteristics of the antenna in use at the receive site
under study. If the actual receive antenna pattern is utilized, the applicant must submit complete
details including manufacturer, model number(s), co-polar and cross-polar gain patterns, and
other pertinent data.

** * * *

(6) Notwithstanding the above, main, booster and response stations shall use the
following formulas, as applicable, for determining compliance with: (1) Radiated field contour
limits where bandwidths other than 6 MHz are employed at stations utilizing digital modulation
with uniform power spectral density; and (2) Cochannel and adjacent channel DIU ratios where
the bandwidths in use at the interfering and protected stations are unequal and both stations are
utilizing digital modulation with uniform power spectral density or one station is utilizing such
modulation and the other station is utilizing either 6 MHz NTSC analog modulation or 125 kHz
analog modulation (I channels only).
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(i) Contour limit: -73 dBW/m2 + 10 log(X/6) dBW/m2
, where X is the

bandwidth in MHz of the digital channel.

(ii) Co-channel DIU: 45 dB + 10 log(X/X2) dB, where XI is the
bandwidth in MHz of the protected channel and X2 is the bandwidth in MHz of the interfering
channel.

(iii) Adjacent channel DIU: 0 dB + 10 log(X1/X2), where Xl is the
bandwidth in MHz of the protected channel and X2 is the bandwidth in MHz of the interfering
channel.

(b) All applicants for instructional television fixed stations are expected to take full
advantage of such directive antenna techniques to prevent interference to the reception of any
existing or previously-proposed operational fixed, multipoint distribution, international control
or instructional television fixed station at authorized receiving locations. Therefore, all
applications for new stations must include an analysis of potential interference to all existing and
previously-proposed stations in accordance with paragraph (a) of this section. An applicant for
a new instructional television fixed station must include the following technical infonnation with
the application:

(1) An analysis of the potential for hannful interference with the receive sites
registered as of September 17, 1998, and with the protected service area, of any authotized or
previously-proposed cochannel station if:

(i) The proposed transmitting antenna has an unobstructed electrical path
to receive site(s) and/or the protected service area of any other station that utilizes, or would
utilize, the same frequency; or

(ii) The proposed transmitter is within 80.5 km (50 miles) of the
coordinates of any such station.

(2) An analysis of the potential for hannful adjacent channel interference with the
receive sites registered as of September 17, 1998, and with the protected service area, of any
authorized or previously-proposed station if the proposed transmitter is within 80.5 km (50 miles)
of the coordinates of any station that utilizes, or would utilize, an adjacent channel frequency.

* * * * *

(4) In lieu of the interference analyses required by paragraphs (b)(1) and (2) of
this section, an applicant may submit (a) statement(s) from the affected cochannel or adjacent
channel licensee(s) or conditional licensee(s) that any resulting interference is acceptable.

(5) Specific rules relating to response station hubs, booster stations, and 125 kHz
channels are set forth in §§ 21.909 of this chapter, 21.913 of this chapter, 21.949 of this chapter,

34



74.939, 74.949 and 74.985. To the extent those specific rules are inconsistent with any rules
set forth above, those specific rules shall control.

(c) Existing licensees, conditional licensees and prospective applicants, including those
who lease or propose to lease excess capacity pursuant to § 74.931 (c) or (d), are expected to
cooperate fully and in good faith in attempting to resolve problems of potential interference
before bringing the matter to the attention of the Commission.

(d) Each authorized or previously-proposed applicant, conditional licensee, or licensee
must be protected from harmful electrical interference at each of its receive sites registered
previously as of September 17, 1998, and within a protected service area as defined at §
21.902(d) of this chapter and in accordance with the reference receive antenna characteristics
specified at § 21.902(f) of this chapter. An ITFS entity which did not receive protected service
area protection prior to September 17, 1998 shall be accorded such protection by a cochannel
or adjacent channel applicant for a new station or station modification, including a booster
station, response station or response station hub, where the applicant is required to prepare an
analysis, study or demonstration of the potential for harmful interference.

29. Section 74.911 is revised to read as follows:

§. 74.911 Processing of ITFS station applications.

(a) Applications for ITFS stations are divided into three groups:

(1) In the first group are applications for new stations. These applications are
subject to the provisions of paragraph (c) of this section.

(2) In the second groups are applications for major changes in the facilities of
authorized stations. A major change for an ITFS station will be any proposal to add new
channels, change from one channel (or channel group) to another, except as provided for in §
74.902(f), change polarization, increase the EIRP in any direction by more than 1.5 dB, increase
the transmitting antenna height by 25 feet or more, or relocate a facility's transmitter site by 10
miles or more. ITFS applications submitted pursuant to §§ 74.939 and 74.985(b) shall be
considered major change applications. Major change applications are subject to paragraphs (d)
and (e) of this section.

(3) The third group consists of applications for all other licenses and all other
changes in the facilities of authorized changes.

(b) A new file number will be assigned to an application for a new station or for major
changes in the facilities of an authorized station, when it is amended so as to effect a major
change, as defined in paragraph (a)(2) of this section, or results in a situation where the original
party or parties to the application do not retain control of the applicant as originally filed. An
application for change in the facilities of any existingstation will continue to carry the same file
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number even though (pursuant to Commission approval) an assignment of license or transfer of
control of such licensee or permittee has taken place if, upon consummation, the application is
amended to reflect the new ownership.

(c) (1) The FCC will specify by Public Notice, pursuant to § 73.5002, a period for
filing ITFS applications for a new station. Such ITFS applicants shall be subject to the
provisions of §§ 1.2105 and the ITFS competitive bidding procedures. See 47 C.F.R. § 73.5000,
et. seq.

(2) The requirements of this section apply to a wireless cable entity requesting
to be licensed on ITFS frequencies pursuant to § 74.990.

(d) Notwithstanding any other provisions of this part, effective as of September 17,1998,
there shall be a one-week window, at such time as the Commission shall announce by public
notice, for the filing of applications for all major change applications, high-power signal booster
station, response station hub, and I channels point-to-multipoint transmissions licenses, during
which all applications shall be deemed to have been filed as of the same day for purposes of §§
74.939 and 74.985. Following the publication of a public notice announcing the tendering for
filing of applications submitted during that window, applicants shall have a period of sixty (60)
days to amend their applications, provided such amendments do not result in any increase in
interference to any previously-proposed or authorized station, or to facilities proposed during the
window, absent consent of the applicant for or conditional licensee or licensee of the station that
would receive such additional interference. At the conclusion of that sixty (60) day period, the
Commission shall publish a public notice announcing the acceptance for filing of all applications
submitted during the initial window, as amended during the sixty "(60) day period. All petitions
to deny such applications must be filed within sixty (60) days of such second public notice. On
the sixty-first (6lst) day after the publication of such second public notice, applications for major
changes, new or modified response station hub, high powered signal booster and booster station
licenses may be filed and will be processed in accordance with the provisions of §§ 74.939 and
74.985. Each application submitted during the initial window shall be granted on the sixty-first
(6lst) day after the Commission shall have given such public notice of its acceptance for filing,
unless prior to such date either a party in interest timely files a formal petition to deny or for
other relief pursuant to § 74.912, or the Commission notifies the applicant that its application will
not be granted. Where an application is granted pursuant to the provisions of this paragraph, the
conditional licensee or licensee shall maintain a copy of the application at the transmitter site or
response station hub until such time as the Commission issues a license.

(e) Except as provided in paragraph (d), major change applications may be filed at any
time. Except during the sixty (60) day amendment period provided for in paragraph (d), any
amendment to a major change application that reflects any change in the technical specifications
of the proposed facility, includes any new or modified analysis of potential interference to
another facility, or submits any interference consent from a neighboring licensee, shall cause the
applicatin to be considered newly-filed. Notwithstanding any other provision of part 74, major
change applications meeting the requirements of part 74 shall cut-off applications that are filed

36



on a subsequent day for facilities that would cause harmful electromagnetic interference to the
facilities proposed in the major change application. A facility proposed in a major change
application shall not be entitled to protection from interference caused by any facilities proposed
on or prior to the day the major change application is filed. A facility proposed in a major
change application shall not be required to protect from interference facilities proposed on or
after the day the major change application is filed. Except as provided by paragraph (d), any
petition to deny a major change application shall be filed no later than the sixtieth (60th) day after
the date of public notice announcing the filing such application. Except as provided in paragraph
(d) a major change application that meets the requirements of part 74 shall be granted on the
sixty-first (61st) day after the Commission shall have given public notice of the acceptance for
filing of it, unless prior to such date either a party in interest files a timely petition to deny or
files for other relief pursuant to § 74.912, or the Commission notifies the applicant that its
application will not be granted at such time. Where an application is granted pursuant to the
provisions of this paragraph, the conditional licensee or licensee shall maintain a copy of the
application at the facility until such time as the Commission issues a license for that facility's
operations .

30. New Section 74.912 is added to read as follows:

§. 74.912 Petitions to deny.

(a) Any party in interest may file with the Commission a petition to deny any application
for new facilities or major changes in the facilities of authorized stations, provided such petitions
are filed by the date established pursuant to the cut-off provisions of § 74.911(c). In the case
of all other applications, except those excluded under Section 309(c) of the Communications Act
of 1934, as amended, and except as provided in §§ 74.939 and 74.985, petitions to deny must
be filed not later than 30 days after issuance of a public notice of the acceptance for filing of the
applications. In the case of applications for renewal of license, petitions to deny may be filed
after the issuance of a public notice of acceptance for filing of the applications and up until the
first day of the last full calendar month of the expiring license term. Any party in interest may
file with the Commission a petition to deny any notification regarding ITFS booster stations
within the 60 day period provided for in § 74.985(e).

(b) The applicant may file an opposition to any petition to deny, and the petitioner a
reply to such opposition in which allegations of fact or denials thereof shall be supported by
affidavit of a person or persons with personal knowledge thereof. The times for filing such
oppositions and replies shall be those provided in § 1.45 of this chapter.

31. In Section 74.931, paragraphs (c) and (d) are revised to read as follows:

§. 74.931 Purpose and permissible service.

* * * * *
(c) A licensee solely utilizing analog transmissions may use excess capacity on each
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channel to transmit material other than the ITFS subject matter specified in paragraphs (a) and
(b) of this section, subject to the following conditions:

(l) Before leasing excess capacity on anyone channel, the licensee must provide
at least 20 hours per week of ITFS educational usage on that channel, except as provided in
paragraph (c)(2) of this section. An additional 20 hours per week per channel must be strictly
reserved for ITFS use and not used for non-ITFS purposes, or reserved for recapture by the
ITFS licensee for its ITFS educational usage, subject to one year's advance, written notification
by the ITFS licensee to its lessee and accounting for all recapture already exercised, with no
economic or operational detriment to the licensee. These hours of recapture are not restricted
as to time of day or day of the week, but may be established by negotiations between the ITFS
licensee and the lessee. This 20 hours per channel per week ITFS educational usage requirement
and this recapture and/or reservation requirement of an additional 20 hours per channel per week
shall apply spectrally over the licensee's whole actual service area.

(2) For the first two years of operation, an ITFS entity may lease excess capacity
if it provides ITFS educational usage for at least 12 hours per channel per week, provided that
the entity does not employ channel loading technology.

(3) The licensee may shift its requisite ITFS educational usage onto fewer than
its authorized number of channels, via channel mapping or channel loading technology, so that
it can lease full-time channel capacity on its ITFS station and/or associated ITFS booster stations,
subject to the condition that it provide a total average of at least 20 hours per channel per week
of ITFS educational usage on its authorized channels. The use of channel mapping or channel
loading consistent with the Rules shall not be considered adversely to the ITFS licensee in
seeking a license renewal. The licensee also retains the unabridgeable right to recapture, subject
to six months' advance written notification by the ITFS licensee to its lessee, an average of an
additional 20 hours per channel per week, accounting for all recapture already exercised. The
licensee may agree to the transmission of this recapture time on channels not authorized to it, but
which are included in the wireless system of which it is a part. A licensee under this paragraph
which leases excess capacity to an operator which utilizes digital transmissions on anyone of the
licensee's licensed channels may "channel shift" pursuant to and under the conditions of
paragraph (d)(2) of this section.

(4) An ITFS applicant, conditional licensee, or licensee may specify an
omnidirectional antenna for point-to-multipoint transmissions to facilitate the leasing of excess
capacity.

(5) Leasing activity may not cause unacceptable interference to cochannel or
adjacent channel operations.

(6) When an ITFS licensee makes capacity available on a common carrier basis,
it will be subject to common carrier regulation.
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(i) A licensee operating as a common carrier is required to comply with
all policies and rules applicable to that service. Responsibility for making the initial
determination of whether a particular activity is common carriage rests with the ITFS licensee.
Initial determinations by the licensees are subject to Commission examination and may be
reviewed at the Commission's discretion.

(ii) An ITFS licensee also may alternate, without further authorization
required, between rendering service on a common carrier and non-common carrier basis,
provided that the licensee notifies the Commission of any service status changes at least 30 days
in advance of such changes. The notification shall state whether there is any affiliation or
relationship to any intended or likely subscriber or program originator.

(iii) Licensees under paragraph (c)(6) of this section additionally shall
comply with the provisions of §§ 21.304, 21.900(b) , 21.903(b)(l) and (2) and (c), and 21.910
of this chapter.

(d) A licensee utilizing digital transmissions on any of its licensed channels may use
excess capacity on each channel to transmit material other than the ITFS subject matter specified
in paragraphs (a) and (b) of this section, subject to the following conditions:

(1) The licensee must reserve a minimum of 5% of the capacity of its channels
for instructional purposes only, and may not lease this reserved capacity. In addition, before
leasing excess capacity, the licensee must provide at least 20 hours per licensed channel per week
of ITFS educational usage. This 5% reservation and this 20 hours per licensed channel per week
ITFS educational usage requirement shall apply spectrally over the licensee's whole actual service
area.

(2) The licensee may shift its requisite ITFS educational usage onto fewer than
its authorized number of channels, via channel mapping or channel loading technology, and may
shift its requisite ITFS educational usage onto channels not authorized to it, but which are
included in the wireless ·system of which it is a part ("channel shifting"), so that it can lease full­
time channel capacity on its ITFS station, associated ITFS booster stations, and/or ITFS response
stations and associated response station hubs, subject to the condition that it provide a total
average of at least 20 hours per licensed channel per week of ITFS educational usage. The use
of channel mapping, channel loading, and/or channel shifting consistent with the Rules shall not
be considered adversely to the ITFS licensee in seeking a license renewal.

(3) An ITFS applicant, conditional licensee, or licensee may specify an
omnidirectional antenna for point-to-multipoint transmissions to facilitate the leasing of excess
capacity.

(4) Leasing activity may not cause unacceptable interference to cochannel or
adjacent channel operations.
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(5) A licensee leasing any of its licensed channels to be used as response channels
shall be required to maintain at least 25 % of the capacity of its channels for point-to-multipoint
transmissions during the term of the lease and following termination of the leasing arrangement.
This 25 % preservation may be over the licensee's own authorized channels or over channels not
authorized to it, but which are included in the wireless system of which it is a part.

(6) When an ITFS licensee makes capacity available on a common carrier basis,
it will be subject to common carrier regulation.

(i) A licensee operating as a common carrier is required to comply with
all policies and rules applicable to that service. Responsibility for making the initial
determination of whether a particular activity is common carriage rests with the ITFS licensee.
Initial determinations by the licensees are subject to Commission examination and may be
reviewed at the Commission's discretion.

(ii) An ITFS licensee also may alternate, without further authorization
required, between rendering service on a common carrier and non-common carrier basis,
provided that the licensee notifies the Commission of any service status changes at least 30 days
in advance of such changes. The notification shall state whether there is any affiliation or
relationship to any intended or likely subscriber or program originator.

(iii) Licensees under paragraph (d)(6) of this section additionally shall
comply with the provisions of §§ 21.304, 21.900(b), 21.903(b)(l) and (2) and (c), and 21.910
of this chapter.

* * * * *

33. In Section 74.932, paragraph (a)(4) is revised to read as follows:

§ 74.932 Eligibility and licensing requirements.

(a) * * *

*-****

(4) Those applicant organizations whose eligibility is established by service to
accredited institutional or governmental organizations must submit documentation from proposed
receive sites demonstrating that they will receive and use the applicant's educational usage. In
place of this documentation, a state educational television (ETV) commission may demonstrate
that the public schools it proposes to serve are required to use its proposed educational usage.

* * * * *

34. In Section 74.935, the section heading and paragraphs (a) through (c) and (e) are revised
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to read as follows:

.§ 74.935 Point-to-multipoint EIRP limitations.

(a) The maximum EIRP of a main or booster station shall not exceed 33 dBW +
loglO(X/6) dBW, where X is the actual bandwidth if other than 6 MHz, except as provided in
paragraph (b) of this section.

(b) If a main or booster station sectorizes or otherwise uses one or more transmitting
antennas with a non-omnidirectional horizontal plane radiation pattern, the maximum EIRP over
a 6 MHz channel in dBW in a given direction shall be determined by the following formula:

EIRP = 33 dBW + 10 log(X/6) dBW + 10 log(360/beamwidth) dBW, where X is the channel
width in MHz and 10 log(360/beamwidth) .::;. 6 dB.

Beamwidth is the total horizontal plane beamwidth of the individual transmitting antenna for the
station or any sector measured at the half-power points. The first term of the equation above,
33 dBW, must be adjusted appropriately based upon the ratio of 6 MHz to the subchannel or
superchannel, or 125 kHz, bandwidth.

(c) An increase in station EIRP, above currently-authorized or previously-proposed
values, to the maximum values provided in paragraphs (a) and (b) of this section may be
authorized, if an applicant demonstrates that the requested EIRP increase would not cause
harmful interference to any authorized or previously-proposed, cochannel or adjacent channel
station entitled to interference protection under the Commission's rules, or if an applicant
demonstrates that:

(1) A station that must be protected from interference could compensate for
interference by increasing its EIRP; and

(2) The 'interfered-with station may increase its own EIRP consistent with the
rules and without causing harmful interference to any cochannel or adjacent channel main or
booster station protected service area, response station hub or BTA/PSA, for which consent for
the increased interference has not been obtained ; and

(3) The applicant requesting authorization of an EIRP increase agrees to pay all
expenses associated with the increase in EIRP by the interfered-with station.

* * * * *

(e) For main, booster and response stations utilizing digital emissions with non-uniform
power spectral density (e.g. QPSK), the power measured within any 100 kHz resolution
bandwidth within the 6 MHz channel occupied by the non-uniform emission cannot exceed the
power permitted within any 100 kHz resolution bandwidth within the 6 MHz channel if it were
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occupied by an emission with unifonn power spectral density, e.g., if the maximum pennissible
power of a station utilizing a perfectly unifonn power spectral density across a 6 MHz channel
were 2000 watts EIRP, this would result in a maximum pennissible power flux density for the
station of 2000/60 = 33.3 watts EIRP per 100 kHz bandwidth. If a non-unifonn emission were
substituted at the station, station power would still be limited to a maximum of 33.
3 watts EIRP within any 100 kHz segment of the 6 MHz channel, irrespective of the fact that
this would result in a total 6 MHz channel power of less than 2000 watts EIRP.

35. In Section 74.936 paragraphs (a), (b) and (d)(3) are revised to read as follows:

.§ 74.936 Emissions and bandwidth.

(a) An ITFS station may employ amplitude modulation (C3F) for the transmission of the
visual signal and frequency modulation (F3E) or (G3E) for the transmission of the aural signal
when transmitting a standard analog television signal. Quadrature amplitude modulation (QAM),
digital vestigial sideband modulation (VSB), quadrature phase shift key modulation (QPSK), code
division multiple access (CDMA) and orthogonal frequency division multiplex (OFDM) emissions
may be employed, subject to compliance with the policies set forth in the Declaratory Ruling and
Order, 11 FCC Rcd 18839 (1996). Use of OFDM also is subject to the subsequently Digital
Declaratory Ruling and Order, DA 99-554 (Mass Med. Bur. reI. Mar. 19, 1999). Other digital
emissions may be added to those authorized above, including emissions with non-unifonn power
spectral density, if the applicant provides infonnation in accordance with the guidelines and
procedures set forth in the Declaratory Ruling and Order which clearly demonstrates the spectral
occupancy and interference characteristics of the emission. The licensee may subchannelize its
authorized bandwidth, provided that digital modulation is employed and the aggregate power does
not exceed the authorized power for the channel, and may utilize all or a portion of its authorized
bandwidth for ITFS response stations authorized pursuant to § 74.939. The licensee may also,
jointly with affected adjacent channel licensees, transmit utilizing bandwidth in excess of its
authorized frequencies, provided that digital modulation is employed, all power spectral density
requirements set forth in this part are met and the out-of-band emissions restrictions set forth in
74.936 are met at the edges of the channels employed. The wider channels thus created may be
redivided to create narrower channels.

(b) Notwithstanding the above, any digital emission which complies with the out-of-band
emission restrictions of § 21. 908 may be used in the following circumstances:

(l) At any ITFS main or booster station transmitter which is located more than
160.94 kIn (l00 miles) from the nearest boundary of all cochannel and adjacent channel ITFS
and MDS protected service areas, induding Basic Trading Areas and Partitioned Service Areas;
and

(2) At all ITFS response station transmitters within a response service area if all
points along the response service area boundary line are more than 160.94 kIn (100 miles) from
the nearest boundary of all cochannel and adjacent channel ITFS and MDS protected service
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areas, including Basic Trading Areas and Partitioned Service Areas; and

(3) At any ITFS transmitter where all parties entitled by this part to interference
protection from that transmitter have mutually consented to the use at that transmitter of such
emissions.

* * *

(d) A booster transmitting on multiple contiguous or non-contiguous channels carrying
separate signals (a "broadband" booster) with an EIRP in excess of -9 dBW per 6'MHz channel
and employing analog, digital or a combination of these modulations shall have the following
characteristics:

* * *

(3) Within unoccupied channels in the frequency range of 2.500-2.690 GHz, the
maximum out-of-band power shall be attenuated at the upper and lower channel edges of an
unoccupied channel by at least 25 dB relative to the licensed analog peak visual carrier power
level or digital average power level of the occupied channels (or, when subchannels or 125 kHz
channels are used, the appropriately adjusted value based upon the ratio of the channel-to­
subchannel bandwidths), then linearly sloping from that level to at least 40 dB of attenuation at
0.25 MHz above and below the occupied channel edges, then linearly sloping from that level to
at least 50 dB of attenuation at 3.0 MHz above and below the occupied channel edges, and
attenuated at least 50 dB at all other unoccupied frequencies.

* * * * *

36. In Section 74.937, paragraph (a) is revised by amending the text preceding figure 1, and
paragraph (b) is revised, to read as follows:

§. 74.937 Antennas.

(a) In order to minimize the hazard of harmful cohannel and adjacent channel interference
from other stations, directive receiving antennas should be used at all receiving locations other
than response station hubs. The choice of receiving antennas is left to the discretion of the
licensee. However, for the purpose of interference calculations, except as set forth in §74.939,
the general characteristics of the reference receiving antenna shown in Figure 1 of this section
(i.e., a 0.6 meter (2 foot) parabolic reflector antenna) are assumed to be used in accordance with
the provisions of §74.903(a)(3) unless pertinent data is submitted of the actual antenna in use at
the receive site. Licensees may install receiving antennas with general characteristics superior
to those of the reference receive antenna. Nevertheless, should interference occur and it can be
demonstrated by an applicant that the existing antenna at the receive site is inappropriate, a more
suitable yet practical receiving antenna should be installed. In such cases, the modification of
the receive site will be in the discretion, and will be the responsibility, of the licensee serving
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the site.

(b) Except as set forth in § 74.931(c)(4) and (d)(3), directive transmitting antennas shall
be used whenever feasible so as to minimize interference to other licensees. The radiation
pattern shall be designed to minimize radiation in directions where no reception is intended.
When an ITFS station is used for point-to-point service, an appropriate directional antenna must
be used.

* * * * *

37. Section 74.939 is revised to read as follows:

.§. 74.939 ITFS response stations.

(a) An ITFS response station is authorized to provide communication by voice, video
and/or data signals with its associated ITFS response station hub or associated ITFS station. An
ITFS response station may be operated only by the licensee of the ITFS station, by any person
or entity authorized by the ITFS licensee to receive point-to-multipoint transmissions over its
channels, by any lessee of excess capacity, or by a subscriber of any lessee of excess capacity.
The authorized channel may be divided to provide distinct subchannels for each of more than one
response station, provided that digital modulation is employed and the aggregate power does not
exceed the authorized power for the channel. An ITFS response station may also, jointly with
other licensees, transmit utilizing bandwidth in excess of that authorized to the station, provided
that digital modulation is employed, all power spectral density requirements set forth in this part
are met, and the out-of-band emission restrictions set forth in § 74.936 or paragraph (k) of this
section are complied with.

(b) ITFS response stations that utilize the 2150-2162 MHz band pursuant to § 74.902(f),
the 2500-2686 MHz band, and/or the 125 kHz channels identified in paragraph (j) of this section
may be installed and operated without an individual license, to communicate with a response
station hub authorized u·nder a response station hub license, provided that the conditions set forth
in paragraph (g) of this section are complied with and that ITFS response stations operating in
this manner employ only digital modulation with uniform power spectral density in accordance
with the Commission's Declaratory Ruling and Order, 11 FCC Rcd 18839 (1996).

(c) An applicant for a response station hub license, or for modification thereto, shall:

(1) File FCC Form 331 with the Commission in Washington, DC, and certify on
that form that it has complied with the requirements of paragraphs (c)(2) and (d) of this section
and that the interference data submitted under paragraph (d) of this section is complete and
accurate. Failure to certify compliance and to comply completely with the requirements of
paragraphs (c)(2) and (d) of this section shall result in dismissal of the application or revocation
of the response station hub license, and may result in imposition of a monetary forfeiture; and
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(2) Submit to the Commission's copy contractor, both in hard copy and on
a 3.5" DSHD computer diskette in ASCII, the following:

(i) Duplicates of the Form 331 filed with the Commission; and

(ii) The data required by Appendix D to the Report and Order on
Reconsideration in MM Docket No. 97-217, FCC 99-178, "Methods for Predicting Interference
from Response Station Transmitters and to Response Station Hubs and for Supplying Data on
Response Station Systems"; and

(iii) The information, showings and certifications required by paragraph
(d) of this section; and

(3) Submit to the Commission, only upon Commission staff request,
duplicates of the submissions required by paragraph (c)(2) of this section.

(d) An applicant for a response station hub license shall, pursuant to paragraph
(c)(2)(iii) of this section, submit to the Commission's copy contractor the following:

(1) The geographic coordinates, street address, and the height of the center
line of the reception antenna(s) above mean sea level for the response station hub; and

(2) A specification of:

(i) The response service area in which the applicant or its lessee proposes
to install ITFS response stations to communicate with the response station hub, any regions into
which the response service area will be subdivided for purposes of interference analysis, and any
regional classes of response station characteristics which will be used to define the operating
parameters of groups of response stations within each region for purposes of interference
analysis, including:

(A) the maximum height above ground level of the transmission
antenna that will be employed by any response station in the regional class and that will be used
in interference analyses; and

(B) the maximum equivalent isotropic radiated power (EIRP) that
will be employed by any response station in the regional class and that will be used in
interference analyses; and

(C) any sectorization that will be employed, including the
polarization to be employed by response stations in each sector and the geographic orientation
of the sector boundaries, and that will be used in interference analyses; and

(D) the combined worst-case outer envelope plot of the patterns of
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all models of response station transmission antennas that will be employed by any response
station in the regional class to be used in interference analyses; and

(E) the maximum number of response stations that will be operated
simultaneously in each region using the characteristics of each regional class applicable to each
regIOn.

(ii) The channel plan (including any guardbands at the edges of the
channel) to be used by ITFS response stations in communicating with the response station hub,
including a statement as to whether the applicant will employ the same frequenCies on which
response stations will transmit to also transmit on a point-to-multipoint basis from an MDS
station or MDS booster station; and

(3) A demonstration that:

(i) The proposed response station hub is within the protected service area,
as defined in § 21.902(d) of this chapter, of the ITFS station(s) whose channels will be used for
communications to the response station hub or, in the case of an application for response stations
to utilize one or more of the 125 kHz response channels, the response station hub is within the
protected service area of the station authorized to utilize the associated channel(s); and

(ii) The entire proposed response service area is within the protected
service area of the ITFS station(s) whose channels will be used for communications to the
response station hub or, in the alternative, the applicant may demonstrate that the licensee of any
cochannel protected service area which is overlapped by the proposed response service area has
consented to such overlap. In the case of an application for response stations to utilize one or
more of the 125 kHz response channels, such demonstration shall establish that the response
service area is entirely within the protected service area of the station authorized to utilize the
associated channel(s), or, in the alternative, that the licensee entitled to any cochannel protected
service area which is overlapped by the proposed response service area has consented to such
overlap; and

(iii) The combined signals of all simultaneously operating ITFS response
stations within all response service areas and oriented to transmit towards their respective
response station hubs and all cochannel ITFS stations and booster stations licensed to or applied
for by the applicant will not generate a power flux density in excess of -73 dBW/m2 (or the
appropriately adjusted value based on the actual bandwidth used if other than 6 MHz, see §
74.903(a)(6)(i)) outside the boundaries of the applicant's protected service area, as meastrred at
locations for which there is an unobstructed signal path, except to the extent that consent of
affected licensees has been obtained or consents have been granted pursuant to paragraph
(d)(3)(ii) of this section to an extension of the response service area beyond the boundaries of the
protected service area; and

(iv) The combined signals of all simultaneously operating ITFS response
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stations within all response service areas and oriented to transmit towards their respective
response station hubs, and all cochannel ITFS stations and booster stations licensed to or applied
for by the applicant, will result in a desired to undesired signal ratio of at least 45 dB (or the
appropriately adjusted value based on the actual bandwidth used if other than 6 MHz, see §
74.903(a)(6)(ii»:

(A) within the protected service area of any authorized or
previously-proposed cochannel MDS or ITFS station with a 56.33 kIn (35 mile) protected service
area with center coordinates located within 160.94 kIn (100 miles) of the proposed response
station hub; and

(B) within the booster service area of any cochannel booster station
entitled to such protection pursuant to §§ 21.913(f) of this chapter or 74.985(f) and located within
160.94 kIn (100 miles) of the proposed response station hub; and

(C) at any registered receive site of any authorized or previously­
proposed cochannel ITFS station or booster station located within 160.94 kIn (l00 miles) of the
proposed response station hub, or, in the alternative, that the licensee or applicant for such
cochannel station or hub consents to the application; and

(v) The combined signals of all simultaneously operating ITFS response
stations within all response service areas and oriented to transmit towards their respective
response station hubs, and all cochannel ITFS stations and booster stations licensed to or applied
for by the applicant, will result in a desired to undesired signal ratio of at least 0 dB (or the
appropriately adjusted value based on the actual bandwidth used if other than 6 MHz, see §
74.903(a)(6)(iii»:

(A) within the protected service area of any authorized or
previously-proposed adjacent channel MDS or ITFS station with a 56.33 kIn (35 mile) protected
service area with center coordinates located within 160.94 kIn (l00 miles) of the proposed
response station hub; and

(B) within the booster service area of any adjacent channel booster
station entitled to such protection pursuant to §§ 21.913(f) of this chapter or 74.985(f) and
located within 160.94 kIn (100 miles) of the proposed response station hub; and

(C) at any registered receive site of any authorized or previously­
proposed adjacent channel ITFS station or booster station located within 160.94 kIn (l00 miles)
of the proposed response station hub, or, in the alternative, that the licensee of or applicant for
such adjacent channel station or hub consents to such application; and

(vi) The combined signals of all simultaneously operating ITFS response
stations within all response service areas and oriented to transmit towards their respective
response station hub and all cochannel ITFS stations and booster stations licensed to or applied
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for by the applicant will comply with the requirements of §§ 21.909(i) of this chapter and
paragraph (i) of this section.

(4) A certification that the application has been served upon

(i) the holder of any cochannel or adjacent channel authorization with a
protected service area which is overlapped by the proposed response service area;

(ii) the holder of any cochannel or adjacent channel authorization with a
protected service area that adjoins the applicant's protected service area;

(iii) the holder of a cochannel or adjacent channel authorization for any
BTA or PSA inside whose boundaries are locations for which there is an unobstructed signal path
for combined signals from within the response station hub applicant's protected service area; and

(iv) every licensee of, or applicant for, any cochannel or adjacent channel,
authorized or previously-proposed, incumbent MDS station with a 56.33 kIn (35 mile) protected
service area with center coordinates located ~ithin 160.94 kIn (100 miles) of the proposed
response station hub; and

(v) every licensee of, or applicant for, any cochannel or adjacent channel,
authorized or previously-proposed ITFS station (including any booster station or response station
hub) located within 160.94 kIn (100 miles) of the proposed response station hub.

(e) Applications for response station hub licenses shall be deemed minor change
applications and, except as provided in § 74.911(e), may be filed at any time. Notwithstanding
any other provision of part 74, applications for response station hub licenses meeting the
requirements of paragraph (c) of this section shall cut-off applications that are filed on a
subsequent day for facilities that would cause harmful electromagnetic interference to the
proposed response station hubs. A response station hub shall not be entitled to protection from
interference caused by facilities proposed on or prior to the day the application for the response
station hub license is filed. Response stations shall not be required to protect from interference
facilities proposed on or after the day the application for the response station hub license is filed.

(f) Notwithstanding the provisions of § 74.912 and except as provided by §
74.911 (e), any petition to deny an application for a response station hub license shall be filed no
later than the sixtieth (60th) day after the date of public notice announcing the filing of such
application or major amendment thereto. Except as provided in § 74.911(e), an application for
a response station hub license that meets the requirements of this section shall be granted on the
sixty-first (61st) day after the Commission shall have given public notice of the acceptance for
filing of it, or of a major amendment to it if such major amendment has been filed, unless prior
to such date either a party in interest timely files a formal petition to deny or for other relief
pursuant to § 74.912, or the Commission notifies the applicant that its application will not be
granted. Where an application is granted pursuant to the provisions of this paragraph, the
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conditional licensee or licensee shall maintain a copy of the application at the response station
hub until such time as the Commission issues a response station hub license.

(g) An ITFS response station hub license establishing a response service area shall
be conditioned upon compliance with the following:

(l) No ITFS response station shall be located beyond the response service
area of the response station hub with which it communicates; and

(2) No ITFS response station shall operate with a transmitter output power
in excess of 2 watts; and

(3) No response station shall operate with an EIRP in excess of that specified
in the application for the response station hub pursuant to paragraph (d)(2)(i)(B) of this section
for the particular regional class of characteristics with which the response station is associated,
and such response station shall not operate at an excess of 33 dBW + 10 log(X/6) dBW, where
X is the channel width in MHz; and

(4) Each ITFS response station shall employ a transmission antenna oriented
towards the response station hub with which the ITFS response station communicates, and such
antenna shall be no less directional than the worst case outer envelope pattern specified in the
application for the response station hub pursuant to paragraph (d)(2)(i)(D) of this section for the
regional class of characteristics with which the response station is associated; and

(5) The combined out-of-band emissions of all response stations using all or
part of one or multiple contiguous 6 MHz channels and employing digital modulation shall
comply with § 74.936(e). The combined out-of-band emissions of all response stations using all
or part of one or multiple contiguous 125 kHz channels shall comply with paragraph (k) of this
section. However, should harmful interference occur as a result of emissions outside the
assigned channel, additional attenuation may be required; and

(6) The response stations transmitting simultaneously at any time within any
given region of the response service area utilized for purposes of analyzing the potential for
interference by response stations shall conform to the numericallirnits for each class of response
station proposed in the application for the response station hub license. Notwithstanding the
foregoing, the licensee of a response station hub license may alter the number of response
stations of any class operating simultaneously in a given region, without prior Commission
authorization, provided that the licensee:

(i) First notifies the Commission of the altered number of response stations
of such class(es) to be operated simultaneously in such region, and certifies in that notification
that it has complied with the requirements of paragraphs (g)(6)(ii) and (iii) of this section, and
that the interference data submitted under paragraph (g)(6)(ii) is complete and accurate; and
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(ii) Provides the Commission's copy contractor with a copy of such
notification and with an analysis establishing that such alteration will not result in any increase
in interference to the protected service area or protected receive sites of any existing or
previously-proposed, cochannel or adjacent chalUlel MDS or ITFS station or booster station, to
the protected service area of any MDS Basic Trading Area or Partitioned Service Area licensee
entitled to protection pursuant to paragraph (d)(3) of this section, or to any existing or
previously-proposed, cochannel or adjacent chalU1el response station hub, or response station
under § 21.949 of this chapter or § 74.949; or that the applicant for or licensee of such facility
has consented to such interference; and

(iii) Serves a copy of such notification and analysis upon each party
entitled to be served pursuant to paragraph (d)(4) of this section; and

(iv) Submits to the Commission, only upon Commission staff request,
duplicates of the submissions required by paragraph (g)(6)(ii) of this section; and

(7) Where an application is granted under this section, if a facility operated
pursuant to that grant causes harmful, unauthorized interference to any cochannel or adjacent
chalUlel facility, it must promptly remedy the interference or immediately cease operations of the
interfering facility, regardless of whether any petitions to deny or for other relief were filed
against the application during the application process. The burden of proving that a facility
operated under this section is not causing harmful, unauthorized interference lies on the licensee
of the alleged interfering facility, following the filing of a documented complaint of interference
by an affected party; and

(8) In the event any MDS or ITFS receive site suffers interference due to
block downconverter overload, the licensee of each non-co/adjacent response station hub with
a response service area within five miles of such receive site shall cooperate in good faith to
expeditiously identify the source of the interference. Each licensee of a response station hub with
an associated response station contributing to such interference shall bear the joint and several
obligation to promptly remedy all block downconverter interference overload at any ITFS
registered receive site or at any receive site within an MDS or ITFS protected service area
applied for prior to the submission of the application for the response station hub license,
regardless of whether the receive site suffering the interference was constructed prior to or after
the construction of the response station(s) causing the downconverter overload; provided,
however, that the licensee of the registered ITFS receive site or the MDS or ITFS protected
service area must cooperate fully and in good faith with efforts by the response station hub
licensee to prevent interference before constructing response stations and/or to remedy
interference that may occur. In the event that the associated response station(s) of more than one
response station hub licensee contribute(s) to block downconverter interference at an MDS or
ITFS receive site, such hub licensees shall cooperate in good faith to remedy promptly the
interference.

(h) Applicants must comply with part 17 of this chapter concerning notification
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to the Federal Aviation Administration of proposed antenna construction or alteration for all hub
stations and associated response stations.

(i) Response station hubs shall be protected from cochannel and adjacent channel
interference in accordance with the following criteria:

(1) An applicant for any new or modified MDS or ITFS station (including
any high-power booster station or response station hub) shall be required to demonstrate
interference protection to a response station hub within 160.94 kIn (100 miles) of the proposed
facilities. In lieu of the interference protection requirements set forth in §§ 21.902(i) of this
chapter, 21.938(b)(3) of this chapter and 74.903, such demonstration shall establish that the
proposed facility will not increase the effective power flux density of the undesired signals
generated by the proposed facility and any associated main stations, booster stations or response
stations at the response station hub antenna for any sector. In lieu of the foregoing, an applicant
for a new MDS or ITFS main station license or for a. new or modified response station hub or
booster license may demonstrate that the facility will not increase the noise floor at a reception
antenna of the response station hub by more than I dB for cochannel signals and 45 dB for
adjacent channel signals, provided that:

(i) the entity submitting the application may only invoke this alternative
once per response station hub reception sector; or

(ii) the licensee of the affected response station hub may consent to receive
a certain amount of interference at its hub.

(2) Commencing upon the filing of an application for an ITFS response
station hub license and until such time as the application is dismissed or denied or, if the
application is granted, a certification of completion of construction is filed on FCC Form 330A,
the ITFS station whose channels are being utilized shall be entitled both to interference protection
pursuant to §§ 21.902(i) of this chapter, 21.938(b)(3) of this chapter and 74.903, and to
protection of the response station hub pursuant to the preceding paragraph. Unless the
application for the response station hub license specifies that the same frequencies also will be
employed for digital and/or analog point-to-multipoint transmissions by ITFS stations and/or
ITFS booster stations, upon the submission of a certification of completion of construction of an
ITFS response station hub on FCC Form 330A where the channels of an ITFS station are being
utilized as response station transmit frequencies, the ITFS station whose channels are being
utilized for response station transmissions shall no longer be entitled to interference protection
pursuant to §§ 21.902(i) of this chapter, 21.938(b)(3) of this chapter and 74.903 within the
response service area with regard to any portion of any 6 MHz channel employed solely for
response station communications. Upon the submission of a certification of completion of
construction of an ITFS response station hub on FCC Form 330A where the channels of an ITFS
station are being utilized for response station transmissions and the application for the response
station hub license specifies that the same frequencies will be employed for point-to-multipoint
transmissions, the ITFS station whose channels are being utilized shall be entitled both to
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interference protection pursuant to §§ 21.902(i) ofthis chapter, 21.938(b)(3) of this chapter and
74.903, and to protection of the response station hub pursuant to the preceding provisions of this
paragraph.

G) ITFS response stations may operate on either all or part of a 6 MHz channel
assigned a licensee, on any 125 kHz channel assigned a licensee, or on adjacent frequencies
authorized to multiple licensees where such stations are operated jointly. The 125 kHz channels
listed in the following table shall be assigned to the licensees of MDS and ITFS stations for use
at response stations, or for licensing for point-to-multipoint transmissions pursuant to paragraph
(I) of this section, in accordance with the table. The specified 125 kHz frequency channel may
be subdivided to provide a distinct operating frequency for each of more than one station, or may
be combined with adjacent channels, provided that digital modulation is employed in accordance
with paragraph (a) of this section. The specified 125 kHz frequency channels also may be
exchanged with the licensee of another MDS or ITFS station for use of another 125 kHz channel
assigned to the other licensee.

Frequency (MHz)
2686.0625
2686.1875
2686.3125
2686.4375
2686.5625
2686.6875
2686.8125
2686.9375
2687.0625
2687.1875
2687.3125
2687.4375
2687.5625
2687.6875
2687.8125
2687.9375
2688.0625
2688.1875
2688.3125
2688.4375
2688.5625
2688.6875
2688.8125
2688.9375
2689.0625
2689.1875
2689.3125
2689.4375
2689.5625
2689.6875

2689.8125

Main Channel Designation
Al
BI
CI
DI
EI
FI
GI
HI
A2
B2
C2
D2
E2
F2
G2
H2-
A3
B3
C3
D3
E3
F3
G3
H3
A4
B4
C4
D4
E4
F4
G4

125 kHz Channel Designation
II
12
13
14
15
16
17
18
19
110
III
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
I31
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(k) 125 kHz wide response channels shall be subject to the following
requirements: The 125 kHz wide channel shall be centered at the assigned frequency. If
amplitude modulation is used, the carrier shall not be modulated in excess of 100%. If frequency
modulation is used, the deviation shall not exceed ± 25 kHz. Any emissions outside the channel
shall be attenuated at the channel edges at least 35 dB below peak output power when analog
modulation is employed or 35 dB below licensed average output power when digital modulation
is employed (or, when subchannels are used, the appropriately adjusted value based upon the
ratio of the channel-to-subchannel bandwidths). Any emissions more than 125 kHz beyond either
channel edge, including harmonics, shall be attenuated at least 60 dB below peak output power
when analog modulation is employed, or at least 60 dB below licensed average output power
when digital modulation is employed (or, when subchannels are used, the appropriately adjusted
value based upon the ratio of the channel-to-subchannel bandwidths). Notwithstanding the
foregoing, in situations where adjacent channel licensees jointly transmit over more than one
contiguous channel utilizing digital modulation, the maximum out-of-band power shall be
attenuated at the edges of those combined channels at least 35 dB relative to the licensed average
power level of each channel. Emissions more than 125 kHz from either edge of the combined
channels, including harmonics, shall be attenuated at least 60 dB below peak analog power or
licensed average digital power of each channel, as appropriate. Different types of emissions may
be authorized for use on 125 kHz wide channels if the applicant describes fully the modulation
and bandwidth desired, and demonstrates that the modulation selected will cause no more
interference than is permitted under this paragraph. Greater attenuation may be required if
interference is caused by out-of-channel emissions.

(I) Any MDS or ITFS conditional licensee or licensee who wishes to use one or
more of its associated I channels for point-to-multipoint transmissions in a system with one or
more authorized, or previously- or simultaneously-proposed, response station hub(s) shall:

(1) File FCC Form 331 with the Commission, filing with Mellon Bank for
I channels associated with an MDS station, and filing with the Commission in Washington, DC
for I channels associated with an ITFS station. The application shall specify which of the
associated I channels is7are intended for point-to-multipoint transmissions, or whether an I
channels station already authorized for point-to-multipoint transmissions is being modified. The
applicant also shall certify that it has complied with the requirements of paragraph (1)(2) of this
section. Failure to certify compliance and to comply completely with the requirements of
paragraph (1)(2) of this section shall result in dismissal of the application or revocation of the
authorization for point-to-multipoint transmissions on the relevant I channels, and may result in
imposition of a monetary forfeiture. These applications shall be subject to the procedures set
forth in § 21.27(d) of this chapter or § 74.911(e), as appropriate; and

(2) Submit to the Commission's copy contractor, both in hard copy, and on
a 3.5" DSHD computer diskette in ASCII, and likewise submit to the Commission, only upon
Commission staff request:

(i) Duplicates of the Form 331 filed with Mellon Bank or with the
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Commission, as appropriate; and

(ii) The interference analyses required to be performed under § 21.902 of
this chapter, and § 21.938 of this chapter where appropriate, including the provisions of §§
21.909 of this chapter, 21.913 of this chapter, 74.939 and 74.985 regarding the protection of
response station hubs and booster service areas from harmful electromagnetic interference, and
including protection of stations authorized pursuant to §§ 21.949 of this chapter and 74.949 from
harmful electromagnetic interference, using the appropriately adjusted interference protection
values based upon the ratio of the bandwidths in use; and

(3) Except as provided in § 21.27(d) of this chapter or § 74.91l(e), as
appropriate, be permitted to file applications to convert associated I channels to point-to­
multipoint transmissions at any time. I channels used for point-to-multipoint transmissions shall
be afforded interference protection in the same manner as other point-to-multipoint MDS and
ITFS facilities, with appropriate adjustment of the interference protection values for bandwidth.
Notwithstanding any other provision of parts 21 and 74, applications to convert associated I
channels to point-to-multipoint transmissions, meeting the requirements of paragraphs (1)(1) and
(2) of this section, shall cut-off applications that are filed on a subsequent day for facilities that
would cause harmful electromagnetic interference to the proposed point-to-multipoint operations;
and

(4) Notwithstanding the provisions of §§ 21.30(a)(4) of this chapter and
74.912, and except as provided in § 21.27(d) of this chapter or § 74.91l(e), as appropriate, be
subject to a petition to deny an application to convert associated I channels to point-to-multipoint
transmissions that is filed no later than the sixtieth (60th) day after the date of public notice
announcing the filing of such application or major amendment thereto. Notwithstanding § 21.31
of this chapter, and except as provided in § 21.27(d) of this chapter or § 74.91l(e), as
appropriate, an application to convert associated I channels to point-to-multipoint transmissions
that meets the requirements of this paragraph shall be granted on the sixty-first (61st) day after
the Commission shall have given public notice of the acceptance for filing of it, or of a major
amendment to it if such major amendment has been filed, unless prior to such date either a party
in interest timely files a formal petition to deny or for other relief pursuant to § 21.30(a) of this
chapter or § 74.912, or the Commission notifies the applicant that its application will not be
granted. Where an application is granted pursuant to the provisions of this paragraph, the
conditional licensee or licensee shall maintain a copy of the application at the I channels station
until such time as the Commission issues an I channels station license for point-to-multipoint
transmissions ;

(5) Where an application is granted under this paragraph, and a facility
operated pursuant to that grant causes harmful, unauthorized interference to any cochannel or
adjacent channel facility, promptly remedy the interference or immediately cease operations of
the interfering facility, regardless of whether any petitions to deny or for other relief were filed
against the application during the application process. The burden of proving that a facility
operated under this paragraph is not causing harmful, unauthorized interference lies on the
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licensee of the alleged interfering facility, following the filing of a documented complaint of
interference by an affected party; and

(6) A certification that copies of the materials set forth in paragraph (1)(2) of
this section have been served upon the licensee or conditional licensee of each station (including
each response station hub and booster station) required to be studied pursuant to paragraph (1)(3)
of this section, and upon any affected holder of a Basic Trading Area or Partitioned Service Area
authorization pursuant to paragraph (1)(2) of this section.

(m) A response station may be operated unattended. The overall performance of
the response station transmitter shall be checked by the hub licensee as often as necessary to
ensure that it is functioning in accordance with the requirements of the Commission's rules. The
licensee of a response station hub is responsible for the proper operation of all associated
response station transmitters. Each response station hub licensee is responsible for maintaining,
and making available to the Commission upon request, a list containing all customer names and
addresses, plus the technical parameters (EIRP, emission, bandwidth, antenna pattern! height!
orientation! polarization) pertinent to each class of response station within the response service
area.

(n) The transmitting apparatus employed at ITFS response stations shall have
received type certification

(0) An ITFS response station shall be operated only when engaged in
communications with its associated ITFS response station hub or ITFS station or booster station,
or for necessary equipment or system tests and adjustments. Upon initial installation, and upon
relocation and reinstallation, a response station transmitter shall be incapable of emitting radiation
unless, and until, it has been activated by reception of a signal from the associated ITFS station
or booster station. A hub station licensee shall be capable of remotely de-activating any and all
response station transmitters within its RSA by means of signals from the associated ITFS station
or booster station. Radiation of an unmodulated carrier and other unnecessary transmissions are
forbidden.

(p) All response stations utilizing an EIRP greater than 18 dBW shall be installed
by the associated hub licensee or by the licensee's employees or agents. (Note: For the purposes
of this section, all EIRP dBW values assume the use of a 6 MHz channel. For channel
bandwidths other than 6 MHz, the EIRP dBW should be adjusted by 10 log(X/6) dBW, where
X is the actual bandwidth in MHz.) For response stations located within 1960 feet of an ITFS
receive site registered and built prior to the filing of the application for the associated hub station
license, the hub licensee must notify the licensee of the ITFS receive site at least one business
day prior to activation of the response station, identifying both the specific ITFS receive site
which is within 1960 feet of the response station to be activated and the specific hub station or
stations with which the response station will communicate, and providing the name and telephone
number of a contact person who will be responsible for coordinating the resolution of any
interference problems. Such notice to the ITFS licensee shall be given in writing by certified
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mail unless the ITFS licensee has requested delivery by electronic mail or facsimile. The ITFS
licensee may waive the notification requirement on a site-specific basis, or on a system-wide
basis. The notification provisions of this section shall not apply if:

(l) The response station will operate at an EIRP no greater than -6 dBW; or

(2) The response station will operate at an EIRP greater than -6 dBW and no
more than 18 dBW and:

(i) The channels being received at the ITFS site are neither the same as,
nor directly adjacent to, the channel(s) be transmitted from the response station; and

(ii) The hub station licensee has replaced, at its expense, the frequency
downconverters used at all ITFS receive sites registered and constructed prior to the filing of the
hub station application which are within 1960 feet of the hub station's response service area; and

(iii) The downconverters, at a minimum, conform to the following
specifications:

(A) A frequency of operation covering the 2150-2162 MHz band
or the 2500-2686 MHz band; and

(B) A third-order intercept point of 30 dBm; and

(C) A conversion gain of 32 dB, or the same conversion gain as the
existing ITFS downconverter, whichever is least; and

(D) A noise figure of no greater than 2.5 dB, or no more than 1 dB
greater than the noise figure of the existing ITFS downconverter, whichever is greater; and

(iv) The proposal to upgrade the ITFS downconverter was made in writing
and served upon the affected ITFS licensee, conditional licensee or applicant at the same time
the application for the response station hub license was served on cochannel and adjacent channel
ITFS parties and no objection was made within the 60-day period allowed for petitions to deny
the hub station application.

(q) A response station may be operated unattended. The overall performance of
the response station transmitter shall be checked by the hub licensee as often as necessary to
ensure that it is functioning in accordance with the requirements of the Commission's rules. The
licensee of a response station. hub is responsible for the proper operation of all associated
response stations and must have reasonable and timely access to all associated response station
transmitters. Response stations shall be installed and maintained by the licensee of the associated
hub station, or the licensee's employees or agents, and protected in such manner as to prevent
tampering or operation by unauthorized persons. No response hub may lawfully communicate
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with any response station which has not been installed by an authorized person, and each
response station hub licensee is responsible for maintaining, and making available to the
Commission upon request, a list containing the customer name and site location (street address
and latitude/longitude to the nearest second) of each associated response station, plus the technical
parameters (e.g., EIRP, emission, bandwidth, and antenna pattern, height, orientation and
polarization) pertinent to each specific response station operating at greater than -6 dBW EIRP.

(r) The transmitting apparatus employed at ITFS response stations shall have
received type certification.

(s) An ITFS response station shall be operated only when engaged in
communication with its associated ITFS response station hub or ITFS station, or for necessary
equipment or system tests and adjustments. Radiation of an umnodulated carrier and other
unnecessary transmissions are forbidden.

(t) At least 20 days prior to the activation of a response station transmitter located
within a radius of 1960 feet of a registered ITFS receive site, the response station hub licensee
must notify, by certified mail, the licensee of the ITFS site of the intention to activate the
response station. The notification must contain the street address and geographic coordinates (to
the nearest second) of the response station, a specification of the station's EIRP, antenna
pattern/orientation/height AMSL, channel(s) to be used, as well as the name and telephone
number of a contact person who will be responsible for coordinating the resolution of any
interference problems.

(u) Interference calculations shall be performed in accordance with Appendix D
to the Report and Order on Reconsideration in MM Docket No. 97-217, FCC 99-178, "Methods
For Predicting Interference From Response Station Transmitters and To Response Station Hubs
and For Supplying Data on Response Station Systems." Compliance with the out-of-band
emission limitations shall be established in accordance with § 21.908(e) of this chapter.

38. New Section 74.949 is added, to read as follows:

.§. 74:949 Individually licensed 125 kHz channel ITFS response stations.

(a) The provisions of § 74.939(a), (e), (h), (i), (k), (n) and (0), also shall apply
with respect to authorization of a 125 kHz channel(s) ITFS response station not under a response
station hub license. The applicant shall comply with the requirements of § 21.902 of this
chapter, and § 21.938 of this chapter where appropriate, including the provisions of §§ 21.909
of this chapter, 21.913 of this chapter, 74.939 and 74.985 regarding the protection of response
station hubs and booster service areas from harmful electromagnetic interference, using the
appropriately adjusted interference protection values based upon the ratio of the bandwidths in
use, where the authorized or previously-proposed cochannel or adjacent channel station is
operated or to be operated in a system with one or more response station hub(s).
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(b) An application for a license to operate a new or modified 125 kHz channel(s)
ITFS response station not under a response station hub license shall be filed with the Commission
in Washington, DC, on FCC Form 331. The applicant shall supply the following information
on that form for each response station:

(I) The geographic coordinates and street address of the ITFS response
station transmitting antenna; and

(2) The manufacturer's name, type number, operating frequency, and power
output of the proposed ITFS response station transmitter; and .

(3) The type of transmitting antenna, power gain, azimuthal orientation and
polarization of the major lobe of radiation in degrees measured clockwise from True North; and

(4) A sketch giving pertinent details of the ITFS response station transmitting
antenna installation including ground elevation of the transmitter site above mean sea level;
overall height above ground, including appurtenances, of any ground-mounted tower or mast on
which the transmitting antenna will be mounted or, if the tower or mast is or will be located on
an existing building or other manmade structure, the separate heights above ground of the
building and the tower or mast including appurtenances; the location of the tower or mast on the
building; the location of the transmitting antenna on the tower or mast; and the overall height of
the transmitting antenna above ground.

(5) A certification that the application has been served upon

(i) the holder of any cochannel or adjacent channel authorization with a
protected service area which is overlapped by the proposed response service area;

(ii) the holder of any cochannel or adjacent channel authorization with a
protected service area that adjoins the applicant's protected service area;

(iii) the holder of a cochannel or adjacent channel authorization for any
BTA or PSA inside whose boundaries are locations for which there is an unobstructed signal path
for combined signals from within the response station hub applicant's protected service area; and

(iv) every licensee of, or applicant for, any cochannel or adjacent channel,
authorized or previously-proposed, incumbent MDS station with a 56.33 km (35 mile) protected
service area with center coordinates located within 160.94 km (100 miles) of the proposed
response station hub; and

(v) every licensee of, or applicant for, any cochannel or adjacent channel,
authorized or previously-proposed ITFS station (including any booster station or response station
hub) located within 160.94 km (100 miles) of the proposed response station hub.
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* * * * *

39. In Section 74.951, paragraph (b) is revised to read as follows:

.§. 74.951 Modification of transmission systems.

* * * * *

(b) Any change in the antenna system affecting the direction of radiation, directive
radiation pattern, antenna gain, or radiated power; provided, however, that a licensee may install
a sectorized antenna system without prior consent if such system does not change polarization
or result in an increase in radiated power by more than one dB in any direction, and notice of
such installation is provided to the Commission and the Commission's copy contractor on FCC
Form 331 within ten (10) days of installation. When an applicant proposes to employ a
directional antenna, or a licensee notifies the Commission pursuant to this paragraph of the
installation of a sectorized antenna system, the applicant shall provide the Commission with
information regarding the orientation of the directional antenna(s), expressed in degree of
azimuth, with respect to true north, and the make and model of such antenna(s).

* * * * *

40. In Section 74.961, paragraph (a) is revised to read as follows:

.§. 74.961 Frequency tolerance

(a) Beginning [60 days following publication in the Federal Register], equipment
authorized to be used at all ITFS main stations, and at all ITFS booster stations authorized
pursuant to §74.985(b), shall maintain a frequency tolerance of 0.001 % ITFS booster stations
authorized pursuant to §74.985(e) and ITFS response stations authorized pursuant to §74.939
shall employ transmitters with sufficient frequency stability to ensure that the emission is, at all
times, within the required emission mask. A transmitter licensed prior to November 1, 1991 that
remains at the station site for which it was initially authorized and does not comply with the
provisions of this paragraph may continue to be used if it does not cause harmful interference
to the operations of any other licensee. Any non-eonforming transmitter replaced after
November 1, 1991 must be replaced by a transmitter meeting the requirements of this paragraph.

41. Section 74.965 is revised to read as follows .

.§. 74.965 Posting of station license.

(a) The instrument of authorization, a clearly legible photocopy thereof, or the
name, address and telephone number of the custodian of the instrument of authorization shall be
available at each station, booster station authorized pursuant to § 74.985(b) and ITFS response
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station hub. Each operator of an ITFS booster station shall post at the booster station the name,
address and telephone number of the custodian of the notification filed pursuant to § 74.985(e)
if such notification is not maintained at the booster station.

(b) If an ITFS station, an ITFS booster station or an ITFS response station hub
is operated unattended, the call sign and name of the licensee shall be displayed such that it may
be read within the vicinity of the transmitter enclosure or antenna structure.

42. Section 74.985 is revised to read as follows:

.§ 74.985 Signal booster stations.

(a) An ITFS booster station may reuse channels to repeat the signals of ITFS
stations or to originate signals on ITFS channels. The aggregate power flux density generated
by an ITFS station and all associated signal booster stations and all simultaneously operating
cochannel response stations licensed to or applied for by the applicant may not exceed -73
dEW/m2 (or the appropriately adjusted value based on the actual bandwidth used if other than
6 MHz, see § 74.903(a)(6)(i)) at or beyond the boundary of the protected service area, as defmed
by § 21.902(d) of this Chapter, of the main ITFS station whose channels are being reused, as
measured at locations for which there is an unobstructed signal path, unless the consent of the
cochannel licensee is obtained.

(b) A licensee or conditional licensee may secure a license for a high power signal
booster station that has a maximum EIRP in excess of -9 dEW + 10 log(X/6) dEW where X is
the channel width in MHz, if it complies with the out-of-band emission requirements of § 21.908.
The applicant for a high-power station, or for modification thereto, shall file FCC Form 331 with
the Commission in Washington, DC, and certify on that form that the applicant has complied
with the additional requirements of paragraph (b) of this section, and that the interference data
submitted under this paragraph is complete and accurate. Failure to certify compliance and to
comply completely with the following requirements of paragraph (b) of this section shall result
in dismissal of the application or revocation of the high-power ITFS signal booster station
license, and may result in imposition of a monetary forfeiture. The applicant additionally is
required to submit to the Commission's copy contractor, both in hard copy, and on a 3.5" DSHD
computer diskette in ASCII, and likewise to submit to the Commission, only upon Commission
staff request, duplicates of the Form 331 filed with the Commission, and the following
information:

(1) A demonstration that the proposed signal booster station site is within the
protected service area, as defmed in § 21.902(d) of this chapter, of the main ITFS station whose
channels are to be reused; and

(2) A demonstration that the booster service area is entirely within the
protected service area of the ITFS station whose channels are being reused, or in the alternative,
that the licensee entitled to any cochannel protected service area which is overlapped by the
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proposed booster service area has consented to such overlap; and

(3) A demonstration that the proposed booster service area can be served by
the proposed booster without interference; and

(4) A study which demonstrates that the aggregate power flux density of the
ITFS station and all associated booster stations and simultaneously operating cochannel response
stations licensed to or applied for by the applicant does not exceed -73 dBWIIJi (or the
appropriately adjusted value based on the actual bandwidth used if other than 6 MHz, see §
74.903(a)(6)(i» at or beyond the boundary of the protected service area of the main ITFS station
whose channels are to be reused, as measured at locations for which there is an unobstructed
signal path, unless the consent of affected licensees has been obtained; and

(5) In lieu of the requirements of § 74.903, a study which demonstrates that
the proposed signal booster station will cause no harmful interference (as defmed in §
74.903(a)(I) and (2» to cochannel and adjacent channel, authorized or previously-proposed ITFS
and MDS stations with protected service area center coordinates as specified in § 21.902(d) of
this chapter, to any authorized or previously-proposed response station hubs, booster service
areas, or I channel stations associated with such ITFS and MDS stations, or to any ITFS receive
sites registered as of September 17, 1998, within 160.94 kilometers (100 miles) of the proposed
booster station's transmitter site. Such study shall consider the undesired signal levels generated
by the proposed signal booster station, the main station, all other licensed or previously-proposed
associated booster stations, and all simultaneously operating cochannel response stations licensed
to or applied for by the applicant. In the alternative, a statement from the affected MDS or ITFS
licensee or conditional licensee stating that it does not object to operation of the high-power ITFS
signal booster station may be submitted; and

(6) A description of the booster service area; and

(7) A certification that copies of the materials set forth in paragraph (b) of
this section have been served upon the licensee or conditional licensee of each station (including
each response station hub and booster station) required to be studied pursuant to paragraph (b)(5)
of this section, and upon any affected holder of a BTA or PSA authorization pursuant to
paragraph (b)(4) of this section.

(c) Applications for high-power ITFS signal booster station licenses shall be
deemed minor change applications and, except as provided in § 74.91l(e), may be filed at any
time. Notwithstanding any other provision of part 74, applications for high-power ITFS signal
booster station licenses meeting the requirements of paragraph (b) of this section shall cut-off
applications that are filed on a subsequent day for facilities that would cause harmful
electromagnetic interference to the proposed booster stations.

(d) Notwithstanding the provisions of § 74.912 and except as provided in §
74.911(e), any petition to deny an application for a high-power ITFS signal booster station
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license shall be filed no later than the sixtieth (60th) day after the date of public notice
announcing the filing of such application or major amendment thereto. Except as provided in
§ 74.911 (e), an application for a high-power ITFS signal booster station license that meets the
requirements of paragraph (b) of this section shall be granted on the sixty-first (61st) day after
the Commission shall have given public notice of the acceptance for filing of it, or of a major
amendment to it if such major amendment has been filed, unless prior to such date either a party
in interest timely files a formal petition to deny or for other relief pursuant to § 74.912, or the
Commission notifies the applicant that its application will not be granted. Where an application
is granted pursuant to the provisions of this paragraph, the conditional licensee or licensee shall
maintain a copy of the application at the ITFS booster station until such time as the' Commission
issues a high-power ITFS signal booster station license.

(e) Eligibility for a license for a low power signal booster station that has a
maximum EIRP of -9 dBW +loglO(X/6) dBW, where X is the channel width in MHz, shall be
restricted to a licensee or conditional licensee. A low-power ITFS signal booster station may
operate only on one or more ITFS channels that are licensed to the licensee of the ITFS booster
station, but may be operated by a third party with a fully-executed lease or consent agreement
with the ITFS conditional licensee or licensee. An ITFS licensee or conditional licensee may
install and commence operation of a low-power ITFS signal booster station for the purpose of
retransmitting the signals of the ITFS station or for originating signals. Such installation and
operation shall be subject to the condition that for sixty (60) days after installation and
commencement of operation, no objection or petition to deny is filed by the licensee of a, or
applicant for a previously-proposed, cochannel or adjacent channel ITFS or MDS station with
a transmitter within 8.0 kilometers (5 miles) of the coordinates of the low-power ITFS signal
booster station. An ITFS licensee or conditional licensee seeking to install a low-power ITFS
signal booster station under this rule must, within 48 hours after installation, submit FCC Form
331 to the Commission in Washington, DC, and submit to the Commission's copy contractor,
both in hard copy, and on a 3.5" DSHD computer diskette in ASCn, duplicates of the Form 331
filed with the Commission, and the following (which also shall be submitted to the Commission
only upon Commission staff request at any time):

(l) A description of the booster service area; and

(2) A demonstration that the booster service area is entirely within the
protected service area of the station whose channels are being reused, or, in the alternative, that
the licensee entitled to any protected service area which is overlapped by the proposed booster
service area has consented to such overlap; and

(3) A demonstration that the proposed booster service area can be served by
the proposed booster without interference; and

(4) A certification that

(i) The maximum power level of the signal booster transmitter does not
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exceed -9 dBW + 10 log(X/6) dBW, where X is the channel width in MHz; and

(ii) Where the booster is operating on channel D4, E1, F1, E2, F2, E3,
F3, E4, F4 and/or Gl, no registered receiver of an ITFS E or F channel station, constructed
prior to May 26, 1983, is located within a 1 mile (1.61 Ian) radius of the coordinates of the
booster, or in the alternative, that a consent statement has been obtained from the affected ITFS
licensee; and

(iii) The applicant has complied with § 1.1307 of this chapter; and

(iv) Each MDS and/or ITFS station licensee (including the licensees of
booster stations and response station hubs) with protected service areas and/or registered
receivers within a 8 Ian (5 mile) radius of the coordinates of the booster has been given notice
of its installation; and

(v) The signal booster site is within the protected service area of the ITFS
station whose channels are to be reused; and

(vi) The aggregate power flux density of the ITFS station and all
associated booster stations and simultaneously operating cochannel response stations licensed to
or applied for by the applicant does not exceed -73 dBW/ni' (or the appropriately adjusted value
based on the actual bandwidth used if other than 6 MHz, see § 74.903(a)(6)(i)) at or beyond the
boundary of the protected service area of the main ITFS station whose channels are to be reused,
as measured at locations for which there is an unobstructed signal path, unless the consent of
affected licensees has been obtained; and

(vii) The antenna structure will extend less than 6.10 meters (20 feet)
above the ground or natural formation or less than 6.10 meters (20 feet) above an existing
manmade structure (other than an antenna structure); and

(viii) The ITFS conditional licensee or licensee understands and agrees that
in the event harmful interference is claimed by the filing of an objection or petition to deny, the
conditional licensee or licensee must terminate operation within two (2) hours of notification by
the Commission, and must not recommence operation until receipt of written authorization to do
so by the Commission.

(f) Commencing upon the filing of an application for a high-power ITFS signal
booster station license and until such time as the application is dismissed or denied or, if the
application is granted, a certification of completion of construction on FCC Form 330A is
submitted, an applicant for any new or modified MDS or ITFS station (including any response
station hub, high-power booster station, or I channels station) shall demonstrate compliance with
the interference protection requirements set forth in §§ 21.902(i) of this chapter, 21.938(b)(3)
of this chapter or 74.903 with respect to any previously-proposed or authorized booster service
area both using the transmission parameters of the high-power ITFS signal booster station (e.g.,
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EIRP, polarization(s) and antenna height) and the transmission parameters of the ITFS station
whose channels are to be reused by the high-power ITFS signal booster station. Upon the
submission of a certification of completion of construction on FCC Form 330A of an ITFS
booster station applied for pursuant to paragraph (b) of this section, or upon the submission of
an ITFS booster station notification pursuant to paragraph (e) of this section, the ITFS station
whose channels are being reused by the ITFS signal booster shall no longer be entitled to
interference protection pursuant to §§ 21.902(i) of this chapter, 21.938(b)(3) of this chapter and
74.903 within the booster service area based on the transmission parameters of the ITFS station
whose channels are being reused. A booster station shall not be entitled to protection from
interference caused by facilities proposed on or prior to the day the application or notification
for the booster station is filed. A booster station shall not be required to protect from
interference facilities proposed on or after the day the application or notification for the booster
station is filed.

(g) Where an application is granted under paragraph (d) of this section, if a
facility operated pursuant to that grant causes harmful, unauthorized interference to any
cochannel or adjacent channel facility, it must promptly remedy the interference or immediately
cease operations of the interfering facility, regardless of whether any petitions to deny or for
other relief were filed against the application during the application process. The burden of
proving that a high-power ITFS signal booster station is not causing harmful, unauthorized
interference lies on the licensee of the alleged interfering facility, following the filing of a
documented complaint of interference by an affected party.

(h) In the event any MDS or ITFS receive site suffers interference due to block
downconverter overload, the licensee of each non-co/adjacent channel signal booster station
within five miles of such receive site shall cooperate in good faith to expeditiously identify the
source of the interference. Each licensee of a signal booster station contributing to such
interference shall bear the joint and several obligation to remedy promptly all interference
resulting from block downconverter overload at any ITFS registered receive site or at any receive
site within an MDS or ITFS protected service area applied for prior to the submission of the
application or notification for the signal booster station, regardless of whether the receive site
suffering the interference was constructed prior to or after the construction of the signal booster
station(s) causing the downconverter overload; provided, however, that the licensee of the
registered ITFS receive site or the MDS or ITFS protected service area must cooperate fully and
in good faith with efforts by signal booster station licensees to prevent interference before
constructing the signal booster station and/or to remedy interference that may occur. In the event
that more than one signal booster station licensee contributes to block downconverter interference
at an MDS or ITFS receive site, such licensees shall cooperate in good faith to remedy promptly
the interference.

50. The alphabetical index to part 74 is amended by adding "ITFS" as the last entry under the
"Changes of Equipment" heading; removing the "ITFS" entry from under the "Equipment and
installation" heading; removing the "ITFS" entry from under the "Equipment Performance"
heading; revising the entries under the "ITFS" heading; removing the "ITFS" entry from under
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the "Remote control operation" heading; revlsmg the "Signal boosters, VHF translator
(LPTVlTV Translators)" heading to read "Signal boosters" , and adding entries under the "Signal
boosters" heading; removing the "Mutually exclusive applications, selection procedure (ITFS)"
heading; revising the "Response stations (ITFS)" heading; and adding in alphabetical order a
"Response station hubs (ITFS)" heading and a "Wireless cable usage of ITFS" heading, to read
as follows:

ALPHABETICAL INDEX -- PART 74

* * * * *
Changes of Equipment -­

* * * * *
ITFS ....

* * * * *
ITFS--

Application processing .. . . . . . . . . . .
Application requirements from part 73
Interference . . . . . . . . . . . . . .
Petition to deny .
Purpose and permissible service ..
Response station hubs . . . . . . . . .
Response stations (individually licensed)
Signal booster stations
Transmission standards
Wireless cable use .

* * * * *
Response station hubs (ITFS) ...
Response stations (ITFS; individually licensed)
* * * * *
Signal boosters--

UHF translator (LPTVlTV Translators) .
ITFS .

* * * * *

W

Wireless cable usage of ITFS
* * * * *

PART 101 -- FIXED MICROWAVE SERVICES

The authority for part 101 continues to read as follows:

Authority: 47 V.S.c. 154, 303.
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74.911
74.910
74.903
74.912
74.931
74.939
74.949
74.985
74.938
74.990

74.939
74.949

74.733
74.985

74.990



43. In Section 101.147, Note 22 is deleted in its entirety,
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APPENDIXD



METHODS FOR PREDICTING INTERFERENCE FROM RESPONSE STATION
TRANSMITTERS AND TO RESPONSE STATION HUBS AND FOR SUPPLYING
DATA ON RESPONSE STATION SYSTEMS.

This document sets out the methodology to be used in carrying out three requirements with
respect to response stations used as part of two-way cellularized MDS and ITFS systems. It
details the methods for conducting interference studies from response stations to other systems;
it details the methods for calculating interference protection for response station hubs; and it
defmes a file format to be used in submitting data in response station hub applications. It also
describes the propagation analysis techniques to be used in these studies.

Four Major Steps for Response Station Interference Analysis
In carrying out the studies of interference from response station transmitters, the aggregate power
of the interfering signals to be expected from the response station transmitters shall be determined
using a process comprising four major steps, as described below. First, a grid of points shall be
defined that is statistically representative of the distribution of transmitters to be expected within
the response service area, and the elevations to be associated with each of them shall be
determined. Second, any regions and any classes of response stations to be used shall be defined.
Third, the appropriate transmitter configuration to be used in each interference study shall be
determined. Fourth, the equivalent power of each of the representative transmitters shall be
determined and used in the various required interference studies. The parameters used in the
studies shall be provided in a prescribed electronic form as described later in this document.

Defining Grid of Points for Analysis

Since it is impossible to know a priori where response stations will be located, a grid of points
is used to represent statistically, in a relatively small number of locations, the potentially much
larger number of response stations that are likely to be installed in the areas surrounding each
of the points. Once defined, the same grid of points shall be used by all parties conducting
interference analyses involving the subject response station system.

Defining the representative grid of points to use in all the interference studies required in Rille
Sections 21.909 and 74.939 begins by geographically defining the response service area (RSA)
of the response station hub (RSH). This may be done using either a list of coordinates or a
radius from the response station hub location. When coordinates are used, straight lines shall
interconnect one location with the next in the order given in the list, and the last location
described shall be connected to the first location by a straight line. When a radius from the
response station hub location is used, the value shall be expressed in miles, with any fractional
part expressed as a decimal value to three places. The boundaries described are administrative
and serve to circumscribe the area in which response station transmitters may be located.



The characteristics of any sectors in the RSH receiving antenna also must be described in two
ways: geographically, so as to limit the locations from which response stations will transmit to
each sector, and electrically, by providing data on the electrical field response of the antenna
pattern in each sector. Sectors may overlap one another geographically. The geographic
boundaries of a sector shall be defmed using either a list of coordinates or a list of bearings.
Electrical field response data shall be relative to the direction of maximum response of the sector
antenna and shall be provided every one (I) degree completely around the antenna. Both azimuth
and elevation field patterns shall be supplied for each polarization to be used with a given
antenna type. The geographic orientation of each sector to the nearest degree and the polarization
in each sector also shall be specified. When response stations share channels or sub-channels by
transmitting simultaneously on them, the maximum number of response stations that will be
permitted to transmit simultaneously within each sector must be specified.

The RSA may be subdivided into regions to allow different characteristics to be used for
response stations in different portions of the RSA. (For details on regions and their use, see the
section below on Defining Regions and Classes for Analysis.) Any regions to be used when
analyzing interference must also be described in a manner similar to that used to describe the
RSA itself. Analysis of the regions involves use of one or more classes of response station
characteristics. For each such class, a combination must be specified of the maximum antenna
height, the maximum equivalent isotropic radiated power (EIRP), and the worst case antenna
pattern that will be used in practice in installations of response stations associated with that class
within the respective regions. (For details on classes and their use, see the section below on
Defining Regions and Classes for Analysis.) When response stations share channels or sub­
channels by transmitting simultaneously on them, the maximum number of response stations
associated with each class that will be permitted to transmit simultaneously within each region
and each sector must be specified.

To define the grid of points, a line is first established surrounding the RSA, following the shape
of the RSA boundary, Y, mile outside the RSA, and never more than Y, mile from the RSA
boundary at any point. This is termed the "analysis line" and will be used in determining that an
adequate number of grid points representing transmitters is being used in the interference
analyses. A starting point is defined on the analysis line due north (true) of the response station
hub. A series of analysis points is then spaced along the analysis line with the starting point
being one of those points. The analysis points must occur with a spacing no greater than every
Y, mile along the analysis line or every 5 degrees (as seen from the response station hub),
whichever yields the largest number of analysis points. When an RSA has a non-circular shape,
the choice of distance along the analysis line or angle from the response station hub must be
made for each portion of the line so as to maximize the number of analysis points in that portion.
The analysis points are to be described by their geographic coordinates. (The results of this
method are that, for a circular RSA, a minimum of 72 analysis points will be used, and that, for
portions of the analysis line of any RSA more than 5.73 miles from the response station hub, the
distance method will be used.)

Next, the grid of points is defined within the RSA to statistically represent the response stations.
The grid uses uniform, square spacing of the points, as measured in integer seconds of latitude
and longitude, with the first square surrounding the RSH and with its points equidistant from it.



The lines connecting the points on one side of any grid square point true north, east, south, or
west. The grid is defmed so as to include all points within or on the boundary of the RSA, with
the exceptions noted below. The result is that the grid can be defined by only two values - the
coordinates of the hub and the separation between adjacent grid points in seconds - combined
with the description of the RSA boundary.

Any points falling at locations at which it would be physically impossible to install a response
station (such as in the middle of a lake, but not the middle of a forest) are removed from the
grid. The points of the grid so removed are to be described by their geographic coordinates.

The grid of points is then divided into two groups. The division is to be done using a
checkerboard pattern so that alternating points along the east-west and north-south axes belong
to opposite groups and points along any diagonal line belong to the same group.

The combination of the grid of points within the RSA and the points on the analysis line is next
used to detennine that the number of grid points is truly representative of a uniform distribution
of response station transmitters within the RSA. This is done by conducting a power flux density
analysis from each grid point within the RSA to each point on the analysis line. For this
analysis, a single response station should be assumed to be located at each grid point, that
response station having the combined worst case antenna pattern without regard to polarization
of all response station classes assigned to that grid point and the maximum EIRP of any response
station class assigned to that grid point. (For details on the method for detennining the combined
worst case antenna pattern, see the section below on Defining Regions and Classes for Analysis.)
The response station antennas all should be oriented toward the response station hub.

The analysis of grid point adequacy should be done using free space path loss over flat earth only
and should not include the effects of terrain in the calculation of received signal levels. At each
point on the analysis line, the power flux density from all grid points in each group of the
checkerboard pattern should be aggregated. This is done by converting power received from each
assumed transmitter from dBW/m2 to W/m2

, summing the power in W/m2 from all transmitters
in each group, and then converting the sum back to dBW/m2

•

After the aggregated power flux density from each of the two groups has been calculated, the
received power flux densities from the two groups are compared at each of the points on the
analysis line. The power flux densities from the two groups must be within 3 dB of one another
at each of the points on the analysis line. In addition, there must be no closer spacing of grid
points that allows a difference of greater than 3 dB between the groups. If the power flux
densities of both groups are within 3 dB at every analysis point, a sufficient number of grid
points is included for use in further analyses. If they are not within 3 dB at every analysis point,
a larger number of grid points (i.e., closer spacing of grid points) must be used so that the 3 dB
criterion is met.

In cases in which sectorized response station hubs are used, a further test is required to assure
that an adequate number of grid points is used. In addition to meeting the requirements of the
preceding paragraph, each sector must contain a number of grid points equal to or greater than .
the distance from the hub to the furthest point in the sector, expressed in miles, divided by two,



with a minimum of five grid points per sector. Should an insufficient number of grid points fall
within any sector after meeting the 3 dB criterion, the point spacing for the entire RSA must be
decreased until this additional requirement is satisfied.

Once the geographic locations of the grid points are determined, the elevations to be attributed
to each must be decided. This is done by creating a geographic square uniformly spaced around
each grid point having a width and a height equal to the spacing between grid points and oriented
in the same directions as the lines between grid points used to layout the grid structure. Each
such square is then examined with respect to all of the data points of the U.S. Geological Survey
(USGS) 3-second database falling within the square to find the elevation of the highest such data
point, expressed in feet. That elevation is ascribed to the associated grid point and shall be used
for the elevation of that grid point in all further and future analyses of the response station
system.

Defining Regions and Classes jor Analysis

To provide flexibility in system design, regions may optionally be created within response service
areas. Regions may be of arbitrary size, shape, and location. The territory within a region must
be contiguous. Regions within a single RSA may not overlap one another. Within regions,
response stations are apt to be randomly distributed and for analysis purposes are to be assumed
to be uniformly distributed. Regions are to be defined by their boundaries in the same manner
as are response service areas. (For details on describing boundaries, see the section above on
Defining Grid of Points for Analysis.)

Within each region, at least one class of response station with defined characteristics must be
specified to match the interference predicted to be caused with the types of installations to be
made. The classes are to be used in interference analyses and to provide limitations on the
installations that may be made in the related region. The characteristics of each such class of
response stations shall include the maximum height above ground level (AGL) for antennas, the
maximum equivalent isotropic radiated power (EIRP), and the combined worst-case antenna
radiation pattern - for each polarization when both are used - for all response stations of that
class to be installed. When response stations share a channel by transmitting simultaneously (see
section below on Determining Transmitter Configuration), for each class of response stations
within each region, the maximum number of such response stations that may transmit
simultaneously on any channel or sub-channel shall be specified.

The combined worst-case antenna azimuth radiation pattern is required to be specified
collectively for all of the classes of response stations located at each grid point (in the procedure
above, in the section on Defining Grid of Points for Analysis, for confirming that the required
number of grid points is specified) and individually for each of the classes defined for each
region of the RSA. In the case of the collective pattern used to determine adequacy of the
number of grid points, if both polarizations are used in the system, the horizontally- and
vertically-polarized azimuth patterns of each antenna should be treated as deriving from separate
antennas and should be combined with one another and with the patterns from all the other
antennas at that grid point. In the cases of the individual patterns for each class used for
interference analyses, ifboth polarizations are used in the system, the horizontally- and vertically­
polarized combined worst-case azimuth patterns should be determined separately for all classes



defined. Similarly, the cross-polarized worst-case patterns should be determined for each
polarization.

These combined worst-case patterns are derived by setting the maximum forward signal power
of all antenna types to be used within the class or classes to the same value and then using the
highest level of radiation in each direction from any of the antennas as the value in that direction
for the combined antenna pattern. The same method is used to determine both plane- and cross­
polarized patterns, which are used separately in interference analyses. The combined worst-case
plane- and cross-polarized patterns for each class will be used in all of the interference studies
and are not to be exceeded in actual installations of response stations within a class to which the
pattern applies.

Determining System Configuration

Several factors in the configuration of a system determine whether or not transmitters located at
specific grid points could cause interference to particular neighboring systems. In order to
simplify the study of interference to those neighbors, the system configuration is taken into
account so as to reduce the number of calculations required by eliminating the study of
interference from specific grid points when possible. The main factor that determines whether
to eliminate certain grid points from consideration is terrain blockage.

When grid points are completely blocked from line-of-sight to any part of a neighboring system,
they can be eliminated from the aggregation of power used in calculating interference to that
system. To determine whether to eliminate a grid point for this reason, a shadow study can be
conducted from each grid point in the direction of the neighboring system. Separate studies can
be conducted for classes of response stations that have different maximum elevations above
ground. If there is no area within the protected service area or at any of the registered receiving
locations of the neighboring system to which a particular class of station at a grid point has line­
of-sight, it can be eliminated from the calculations that determine the power of interfering signals
at the neighbor's location. Alternatively, lack of line-of-sight can be evaluated from each class
at each grid point to each location analyzed within the neighboring system (see section below on
Calculating Aggregated Power from Transmitters), and grid points can be eliminated on a
location-by-location basis, if that process is more easily implemented.

There are two ways in which a large number of response stations can share channels: They can
take turns using the channels so that only one transmitter will be turned on at any particular
instant on each channel or sub-channel being received by a separate receiver in the system, or
they can transmit at the same time and use special filtering techniques at the receiver to separate
the signals they are sending simultaneously to that receiver. These two cases will result in
different levels of power being radiated into neighboring systems, and therefore they must be
analyzed slightly differently.

In the case of response stations that take turns using a channel or sub-channel, the grid point and
class of station that produces the worst case of interference to each analyzed location in the
neighboring system must be determined for each group of response stations that share a channel
(e.g., within a response station hub receiving antenna sector). In this case, the interfering signal
source can be treated as a single transmitter occupying the full bandwidth of the channel or sub­
channels used from that location and having a power level equal to the aggregate of the power



transmitted on all of the sub-channels, if sub-channels are used.

In the case of response stations that simultaneously share a channel or sub-channel, the grid point
and class of station that produces the worst case of interference to each analyzed location in the
neighboring system must be determined for each group of response stations that share a channel
(e.g., within a response station hub receiving antenna sector). In this case, the interfering signal
source can be treated as a single grid point at which are located all of the simultaneously
operating transmitters, occupying the full bandwidth of the channel or sub-channels used from
that location, and having a power level equal to the aggregate of the power transmitted by all of
the response stations operating simultaneously on all of the sub-channels, if sub-channels are
used.

In cases of shared-channel operation in which the number of simultaneously operating response
stations of a class is limited by a region that crosses sector boundaries, the number of such
response stations considered within some sectors may be limited so that the total included in the
analysis in all sectors does not exceed the total permitted for the region. The objective in
analyzing these cases is to find the worst case situation with regard to the maximum number of
simultaneously operating transmitters, assigning them collectively to the locations at which they
cause the most interference to each location analyzed within neighboring systems, while
respecting the limits imposed on the number of such transmitters by sector and by region. A
statement describing in detail the process or algorithm followed in selecting the number and
classes of response stations analyzed at each grid point shall be appended to the application and
distributed as a standard ASCII text file along with the data file described below in the section
on the File Format.

An example of the case just described of shared-channel operation with the number of
simultaneously operating transmitters limited both by region and by sector is one in which a
region comprises an annular ring that stretches from half the radius to the full radius of a circular
RSA. The region has a limit of 200 simultaneously operating transmitters of a particular class,
and each of 20 sectors is limited to 20 simultaneously operating transmitters. If the worst case
interference from each sector were caused by the subject class and all were used in analyzing
interference to a neighboring system, the result would be the use of 400 such response stations
(20 x 20) in the analysis, while the region is limited to 200. Consequently, the 10 regions (10
x 20 meets the limit of 200) causing the most interference to the neighbor would be selected,
and, in the other 10 sectors, the classes of station causing the second largest amount of
interference to the neighbor would be selected for use in the analysis. In choosing the secondary
interfering response station classes, the same type of limitations would have to be observed. The
process for making these selections based on the appropriate limitations would have to be
followed for each analyzed point in the neighboring system.

Calculating Aggregated Power from Transmitters

The final major step in calculating interference from response station transmitters is the
calculation of the equivalent isotropic radiated power (EIRP) to be attributed to each of the
selected grid points in the various interference studies so as to be representative of the number
of response stations that are expected to be in operation simultaneously within the RSA. When
analyzing systems in which the response stations take turns using a channel or sub-channels, this



means, for each location analyzed in the system to be protected, selecting the grid point and class
of station within each sector that radiates the strongest signal to that location and aggregating the
power from all such selected grid points and classes, using the maximum EIRP (for all sub­
channels taken together), the maximum antenna height, and the worst case antenna pattern for
a single station of that class at each selected grid point. For systems in which response stations
simultaneously share the channel or sub-channels to each receiver at each hub, substantially the
same analysis is performed. The difference is that the maximum number of simultaneously
operating response stations within each sector is placed at each selected grid point, in tum. The
maximum EIRP (for all sub-channels taken together) for each regional class at each grid point
or additional point, expressed in dBW, is converted to Watts. The power is then multiplied by
the number of simultaneously operating transmitters in the regional class assigned to that grid
point or additional point, and the resulting power in Watts is converted back to dBW. When the
number of simultaneously operating transmitters within a sector in the class and at the grid point
that causes the most signal to be propagated to a location in the neighboring system does not
equal the number of simultaneously operating transmitters permitted in that sector, the grid point
and class of station that cause the next largest amount of signal to be so propagated shall be used
to account for the remaining number of simultaneously operating transmitters permitted in the
sector, and so on as necessary. At each location analyzed within the neighboring system, the
power received from the selected grid points within each sector is aggregated through conversion
from dBW to Watts, addition of power levels, and conversion back to dBW. In each case, the
values so calculated are the aggregated powers of all the simultaneously operating response
station transmitters sharing the same channel(s) or sub-channel(s), from all sectors, for use as the
undesired signal levels in interference analyses .In a system using both polarizations, the
response stations represented by each grid point are to be assumed to use the polarization of the
response station hub antenna sector in which they are located. The appropriate horizontal or
vertical combined worst-case antenna pattern is to be used in interference studies depending upon
the polarization of the sector in which each grid point is located. In a system using only one
polarization, the effect of antenna sectors can be ignored and the choice between horizontal and
vertical polarization patterns made identically for all grid points.

Finally, the aggregate power of each active regional class at each active grid point is used in
conducting the required interference studies described in the relevant Rules. For example, to
determine that the -73 dBW/m' limitation is met, a field strength contour is calculated by first
calculating a matrix of field strengths from each regional class at each grid point in the RSA into
the region of the PSA or other boundary to be protected using the terrain-based propagation
analysis tool specified below (i.e., free space path loss plus reflection and multiple diffractions
- see section below on Propagation Analysis Tool). The matrix represents an array oflocations
on a square grid separated by a short distance (no more than I mile). Once the protected area
matrix is calculated from signals originating at each regional class at each grid point or additional
point, the matrices are summed by first converting from dBWlm' to Wlm', adding the field
strength values from all regional classes at all grid points at each matrix point, and converting
from Wlm' back to dBW/m'. The summed matrix is then used to route a protection contour by
interpolating between matrix points. The contour so determined should not cross the boundary
under consideration. When response stations partially or completely share channels, subchannels
or superchannels with booster and/or primary stations within the same system, the interference
contributions of these stations must be added to those of the response stations in order to



determine the overall interference impact of the system and its conformance with applicable
interference protection criteria.

Similar methods should be used in conducting the other interference studies required in this
section. These include the desired-to-undesired (DIU) signal ratio studies for co-channel and
adjacent channel interference. In all of these studies, the analysis should use the aggregate power
of each regional class at each grid point or additional point, the worst case plane- or cross­
polarized antenna pattern, as appropriate, for each regional class, with the antennas at each grid
point aimed toward the response station hub, and the maximum antenna height above ground
specified for each regional class at each grid point or additional point.

Protection to Response Station Hubs

Protection to response station hubs is required from two types of neighboring systems: those
applied for or licensed prior to the licensing of the subject response station hub and those applied
for or licensed subsequent to the licensing of the subject response station hub. In cases in which
the neighboring system was licensed first, the protection to be provided to the response station
hub after any modifications of the neighboring system shall be no less than that provided prior
to the modifications. In cases in which the neighboring system is licensed later, the protection
to be provided to the response station hub after construction of the neighboring system shall be
such as not to degrade the noise floor of hub receivers by more that I dB for co-channel signals
and 45 dB for adjacent channel signals. The methods to be used to determine the amount of
protection provided or the amount of degradation follow.

For purposes of interference protection calculations, an applicant for a response station hub shall
specify the geographic coordinates of the hub location and, for each sector, (I) the height of the
antenna above ground (AGL) and above mean sea level (AMSL), (2) the hub receiving antenna
pattern (both in azimuth and elevation, both co- and cross-polarized in the main vertical lobe),
(3) the hub receiving antenna gain in the main lobe (in dBi), (4) the azimuth of the main lobe,
(5) any mechanical tilt to be utilitized, and (6) the polarization of the receiving antenna.

The level of interference caused to a response station hub by either an existing or a new MDS
or ITFS station shall be independently determined for each sector. In making such a
determination, the power from all sources (main, booster, and response stations) related to a
particular primary license of an individual licensee shall be aggregated to yield an effective
power flux density of the interfering signal(s). The resulting summation can then be used for
comparisons between old and new values when existing stations are modified or for comparison
against the specified receiver degradation threshold for new stations that are proposed.

In calculating the effective power flux density value, the effective isotropic radiated power
(EIRP) radiated in the direction of the response station hub from each main, booster, andlor
response station (as represented by the selected grid points described earlier in the section Four
Major Steps for Response Station Interference Analysis) of the neighboring system shall first be
determined. The power arriving at the response station hub shall be analyzed using the
propagation analysis tool described in the following section on that subject. The aggregation of
power from all related sources shall take account of the angular displacement of each particular
source from the peak of the main lobe of the receiving antenna and the relative polarization of



each interfering signal source.

To determine the effective power flux density, the following formula shall be used:

n ISi+GRELi

PFDEFF=lOloglo L 10 10

1
(1)

Where: PFDEFF=Effective Power Flux Density (dBW/m2
)

n =Number of Interfering Signal Sources (units)
lSi =Interfering Signal Power Flux Density ofith Source (dBW/m2

)

GRELi = Relative Gain of Hub Sector in Direction of ith Source (dB)
(includes antenna discrimination & polarization effects)

For neighboring systems licensed first, it is necessary to ascertain that the value of the effective
power flux density after a modification, as predicted for each response station hub antenna sector,
does not exceed the value predicted for the same sector prior to the modification. For new
neighboring systems, an additional step is required to ascertain that the predicted value of the
effective power flux density does not exceed the allowed threshold values for both co-channel
and adjacent channel signals.

To calculate the relationship of the effective power flux density to the threshold values for co­
channel and adjacent channel signals, the level of the noise floor of the hub receiver first must
be figured. It is given by the formula:

PTHERMAL =IOlog [k (S19 (T- 32) +273 IBW1
(2)

Where: PTHERMAL = Noise Power from Thermal Sources (dBW)
k = Boltzmann's Constant (1.380662 x 10.23

)

T = Noise Temperature (degrees Fahrenheit)
BW = Bandwidth (Hz)

With a typical noise temperature of 63 deg. F and a bandwidth of 6 MHz, Equation 2 yields a
thermal noise power of -136.2 dBW. The equivalent total power flux density of the thermal
noise power plus the effective power flux density of the interfering signal(s) is given by:

(

PFDEFF P11fERMA.L-Lc+NF+GANT)

PFDEQU/V= 100oglO 10 10 +10 10
(3)
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Where: PFDEQUlv = Equivalent Total Power Flux Density (dBW / m2
)

Le = Cable Losses (dB)
NF = Noise Figure ofFirst Amplifier (dB)
GAm = Antenna Gain (dBi)

Compliance with the limits for co-channel and adjacent channel interference from new stations
to response station hubs can be determined by first calculating the equivalent total power flux
density with the effective power flux density of the interference set to zero and then re-computing
with the true effective power flux density. The two values found should not differ by more than
1 dB for co-channel interference nor by more than 45 dB for adjacent channel interference.

Propagation Model

When analyzing interference from response stations to other systems and from other systems to
response station hubs, a propagation model shall be used that takes into account the effects of
terrain and certain other factors. The model is derived from basic calculations described in NTIS
Technical Note 101.1 It is intended as a tool for analysis of wide area coverage of microwave
transmissions, and it is available built into commercial propagation analysis software packages
that are widely used by the MDSIITFS industry for coverage and interference prediction.'

In the model described, two loss terms are computed - the free space path loss based solely on
distance and the excess path loss (XPL) that derives from terrain obstacles and other elements
in the environment. Among the inputs required for some implementations of the model are
location and time variability factors. Other factors for such items as clutter and foliage losses
can be considered by some software versions, but they will not be used in analyzing the systems
considered herein.

The excess path loss portion of the calculation considers several conditions that impact signal
propagation. These include whether the path is "line of sight" for the direct ray, whether there
is 0.6 first Fresnel zone clearance, or whether the path is totally obstructed. When the path is
unobstructed, a single ground reflection is added to the direct ray to determine path loss. When
the first Fresnel zone is partially obstructed, an additional loss up to 6 dB is included by the
model. When the path is totally obstructed, the path loss is calculated using the Epstein-Peterson
method3 that considers the diffraction losses over successive terrain obstacles. In this case, each
obstacle is treated separately, with the preceding obstacle (or the transmitter, in the first instance)
considered to be the transmitter and the succeeding obstacle (or the receiver, in the last instance)
considered to be the receiver.

'''Transmission Loss Prediction for Tropospheric Communication Circuits," Technical Note \01, NTIS
Access Number AD 687-820, National Technical Information Service, US Department of Commerce, Springfield,
VA.

2 An example of such a software implementation is the Free Space + RMDTM method included in some products

of EDX Engineering, Inc.

) 1. Epstein and D.W. Peterson. "An experimental study of wave propagation at 850 Me.," Proc. IRE, vol. 41,
no. 5, pp. 595-611, May, 1953.



Some software implementations of the methods described herein may provide for setting
parameters for both location and time variability in terms of the percentage of the locations or
of the time that signals meet or exceed studied levels. For purposes ofanalyzing the interference
from response stations and to response station hubs, both the location and the time variability
factors shall be set to 50 percent in all cases. When available as a parameter, the confidence
level shall be set to 50 percent.

In conducting analyses of interference from response stations, the minimum acceptable signal
threshold shall be set to the noise floor for the bandwidth involved, as calculated per Equation
2 above. Thus for a 6 MHz channel, the minimum signal level considered would be -136.2 dEW
or -106.2 dBm. As a result of this setting, when the desired signal falls below this level, the DIU
ratio from any interfering signal source will be ignored. These studies shall be conducted based
exclusively upon the levels of the desired and undesired signals without the addition of thermal
nOise.

Propagation Model Outline

For the purposes of these Rules, the propagation model has three basic elements that affect the
predicted field strength at the receiver:

1) Line-of-Sight (LOS) mode, using basic two-ray theory with constraints

2) Non-line-of-sight (NLOS) mode, using multiple wedge diffraction

3) Partial first Fresnel zone obstruction losses applicable to either mode

The LOS and NLOS modes are mutually exclusive - a given path between a transmitter and
a receiver is either LOS or not. The fundamental decision as to whether a path is LOS is based
on the path geometry. That decision is described in the next subsection, which also defmes the
LOS mode for the model.

Line-ol-Sight (LOS) Mode

The determination of whether a path between a transmitter and a receiver is LOS is made by
comparing the depression angle of the path between the transmitter and receiver with the
depression angle to each terrain elevation point along the path. The depression angle from
transmitter to receiver is computed using an equation of the form:

where:

hr -h, dr8 =----'-r d 2a
r

(4)

8'_r is the depression angle relative to horizontal from the transmitter to the receiver in
radians

h, is the elevation of the transmit antenna center of radiation above mean sea level in

"--------



meters

h, is the elevation of the receive antenna center of radiation above mean sea level in
meters

d, is the great circle distance from the transmitter to the receiver in meters

a is the effective earth radius in meters taking into account atmospheric refractivity

The atmospheric refractivity is usually called the K factor. A typical value of K is 1.333, and
using the actual earth radius of 6340 kilometers, a equals 8451 kilometers, or 8,451,000 meters.
For the purpose of these Ru1es, K = 1.333 shall be used.

Using an equation of the same form, the depression angle from the transmitter to any terrain
elevation point can be found as:

h -h, dp8 =-p---
'-p d 2a

p

where:

(5)

e,_p is the depression angle relative to horizontal for the ray between the transmitter and
the point on the terrain profile

hp is the elevation of the terrain point above mean sea level in meters

dp is the great circle path distance from the transmitter to the point on the terrain path in
meters

h, and a are as -defmed above following Equation (4).

The variable e,.p is calcu1ated at every point along the path between the transmitter and the
receiver and compared to e,.,. If the condition e,.p > e,., is true at any point, then the path is
considered NLOS and the model formulations in the subsection on Non-Line-of-Sight (NLOS)
Mode below are used. If e,.p:-; e,., is true at every point, then the transmitter-receiver path is
LOS and the formulations in this subsection apply.

For LOS paths, the field strength at the receiver is calcu1ated as the vector combination of a
directly received ray and a single reflected ray. This calcu1ation is presented next. If the
geometry is such that a terrain elevation point along the path between the transmitter and receiver
extends into the 0.6 first Fresnel zone, then an additional loss ranging from 0 to 6 dB is included
for partial Fresnel zone obstruction. This is discussed in a subsequent subsection.

Two-Ray Field Strength at the Receiver Using a Single Ground Reflection



For an LOS path, the field at the receiver consists of the directly received ray from the
transmitter and a number of other rays received from a variety of reflecting and scattering
sources. For low antenna heights (on either the transmit or receive end of the path) the field at
the receiver is dominated by the direct ray and a single reflected ray which intersects the ground
near the transmitter or receiver, whichever is nearer to the ground. The height-gain function in
which a field at the antenna increases as the height of the antenna above ground increases is a
direct result of the direct and ground reflection rays adding vectorially so that the magnitude of
the resultant manifests this effect. The height-gain function is modeled here by considering the
actual ground reflected ray and the direct ray in vector addition. The magnitude of the direct ray
is given by:

E =~~ P,G,T)
r d 4r 11

(6)

where E, is the field strength at the receive point, PT is the transmitter power delivered to the
terminals of the transmit antenna, GT is the transmit antenna gain in the direction of the receive
point (or the ray departure direction), Tj is the plane wave free space impedance (377 ohms), and
d, is the path distance from the transmitter to the receive point in kilometers.

Written in dB terms, this reduces to:

(7)

In Equation (7), PT is effective radiated power (ERPd) in dBW. The magnitude and phase of the
ground-reflected ray are found by first calculating the complex reflection coefficient as follows:

R =Rsg (8)

where R, is the smooth surface reflection coefficient and g is the surface roughness attenuation
factor (a scalar quantity).

For parallel and perpendicular polarizations, respectively, the smooth surface reflection
coefficients are:

parallel polarization (9)
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where Yo is the angle of incidence and e is the complex permittivity given by:

(11)

where t:} is the relative dielectric constant of the reflecting surface, (1) is the conductivity of the
reflecting surface in Siemens/m, and A is the (free space) wavelength of the incident radiation.
For the case of ground reflection, verical polarization is parallel polarization and horizontal
polarization is perpendicular polarization.

For the model defined here, it is asswned that the local surface roughness is 0 (smooth surface)
so that the term g in Equation (8) is one. Also, values of (1) = 0.008 Siemens/meter and t:}= 15
are commonly used for ground constants and shall be employed unless specific values for the
location being studied are available.

Since the lengths of the reflected path and the direct path are essentially the same (differing by
only a few wavelengths or less), the amplitude of the two rays due to spatial attenuation (path
length) is asswned to be the same. The reflected ray, however, is multiplied by the reflection
coefficient as given aoove and then shifted (retarded) in phase as a result of the longer path
length compared to the direct ray. The vector addition of the two rays at the receiver is thus:

where:

Ed is the magnitude of the direct ray

ffi is the carrier frequency in radians

R is the complex reflection coefficient given above



lJ.<p is the phase delay of reflected ray in radians

The carrier term is usually suppressed so that the magnitude of Equation (12) becomes

- E 11+Rei(~,+A~)1
- d

= Ed ,;r(1:-+-:R"-C-O-S(:-<P-r-+-:-t:.-<P-:))-"'Z-+(-:R"-s-:-in-:(-<p-,+-t:.:-<p-:)=? (13)

where <p, is the phase angle of the reflection coefficient. The term lJ.<p is found from the actual
path length difference in meters. For a two-ray path geometry over a curved earth, the path
length difference is given by:

t:.r
2h' h', r

dr

(14)

where:

h't is the height of the transmit antenna above the reflecting plane in meters

( is the height of the receive antenna above the reflecting plane in meters

so that

lJ. <p = 2rc t:. r (modulo 2rc radians)
A

(15)

The usual issue in using this approach is defining where the reflecting plane is for a complex
terrain profile between transmitter and receiver. The reflection point is found by evaluating the
angle of incidence and reflection at every terrain elevation point along the path. The angle of
incidence at any point along the path profile (the evaluation point) is found from simple geometry
as follows:

Y, = tan-I [h,/ d,]

(16)

for the transmitter, and

(17)



for the receiver. The tenns h" h,., dll and d, are the transmit antenna height above the evaluation
point, the receive antenna height above the evaluation point, and the distances from the
evaluation pointto the transmitter and receiver, respectively. The evaluation point where Y, = y)s
considered the reflection point. However, it is unlikely that these angles will ever be exactly
equal. In such cases, at the two adjacent evaluation points where the angles inflect (i.e. Y,
becomes larger than Y,), the reflection point is considered to exist along the profile segment
defmed by the adjacent points. The exact reflection point is then found along this profile
segment using linear interpolation since the profile segment is by definition a linear slope. With
the distance and elevation of the reflection point established, the reflection angle of incidence Yo
is found using an equation of the fonn of Equation (16). This value of Yo is then used in
Equation (9) or (10) to fmd the magnitude and phase of the reflection coefficients.

The effect of the nearby ground reflection will be to reduce the amplitude of the directly received
ray because, in general, the two rays will add out of phase. The amplitude of the reflected ray
will be nearly equal to the direct ray because, at low reflection angles of incidence, iRbl.O for
most practical combinations of frequency, conductivity, and pennittivity. For an antenna placed
very near the ground, the cancellation calculated through use of these fonnulas will be almost
perfect, so that the directly received (free space) ray will be reduced by 40 dB or more. It is
unlikely, however, that such a perfect cancellation will occur in the real world. It is therefore
appropriate to put some reasonable limits on the change in amplitude of the directly-received ray
that can be caused by a reflection. Based on measurement and theoretical data, the limits placed
on change in the free space amplitude due to reflections are -25 dB and + 6 dB.

Thus based on the preceding discussion, the path loss or attenuation tenn A"jl,c,;on can be written
as:

(18)

with the limits that -6.0 dB S; A"jlecJ;on S; 25.0 dB.

Attenuation Due to Partial Obstruction of the Fresnel Zone

When a path is LOS but terrain obstacles are close to obstructing the path, additional attenuation
will occur which cannot be accounted for using the ray approach just discussed. The failure of
the ray approach to account for attenuation due to a "near miss" of obstacles on the path can be
overcome to some extent by including a loss tenn in the LOS fonnulation which is based on the
extent to which an obstacle penetrates the first Fresnel zone. From diffraction theory, when the
ray just grazes an obstacle, the field on the other side is reduced by 6 dB (half the wavefront is
obstructed). When the clearance between the obstacle and the ray path is 0.6 of the fust Fresnel
zone, the change in the field strength at the receiver is 0 dB, and with additional clearance a field
strength increase of 6 dB can occur owing to the in-phase contribution from the ray diffracted
from the obstacle. For additional clearance, an oscillatory pattern in the field strength occurs.



In the model described, if the ray path clears intervening obstacles by at least 0.6 of the first
Fresnel zone, then no adjustment to the receiver field will occur. For the case when an obstacle
extends into the 0.6 first Fresnel zone, a loss factor ranging from 0 to 6 dB is applied based on
a linear proportion of how much of the 0.6 First Fresnel zone is penetrated. This Fresnel zone
path loss or attenuation term can be written as:

A ~ 6.0 (1.0 CObs(dp ») dB
Fresnel R (d)

FR p

(19)

where:
Codd,) is the height difference in meters between the ray path and the terrain elevation
at distance dp along the path

RFR(d,) is the 0.6 first Fresnel zone radius at distance dp along the path

The values Cob,(d,) and RpR(d,) are calculated taking into account the effective earth radius using
the K factor. The 0.6 first Fresnel zone radius is given by

meters (20)

where f is the frequency in MHz and all distances are in kilometers.

The use of the partial Fresnel zone obstruction loss from 0 dB at 0.6 clearance to 6 dB at grazing
also provides a smooth transition into the NLOS mode in which knife-edge diffraction loss just
below grazing will start at 6 dB and increase for steeper ray bending angles to receiving locations
in the shadowed region. Note that this attenuation factor is found only for the terrain profile
point that extends farthest into the 0.6 first Fresnel zone, not for every profile point which
extends into the 0.6 first Fresnel zone.

Summary of Calculation of Field Strength at the Receiver Under LOS Conditions

All of the formulations for computing the field strength at the receiver under LOS conditions are
now in place. They can be summarized with the following simple equation:

dBlJ.Vfm (21)

where Ar<flwion is the change due the reflection in dB from Equation (18), and A Pm~1 is the partial
Fresnel zone obstruction loss from Equation (19). The term PT is the effective radiated power
(ERPJ in dBW in the direction of the receiver.

In terms of path loss between two antennas with gains of O' dBi in the path direction, Equation
(21) can be written as:



L ws = 32.45 + 20.010gf+2010gdr +Aref/ecnon +AFre.sne1 dB

Non-Line-of-Sight (NLOS) Mode

(22)

The mechanism for deciding when to use the LOS mode and when to use the NLOS mode is
described at the beginning ofthe subsection on Line-of-Sight Mode above. When the model
elects to use the NLOS formulations to follow, it means that one or more terrain or other features
obstructs the ray path directly from the transmitter to the receiver. In this case, the free space
field strength is further reduced for the attenuation caused by the obstacles. For the model
defined here, the calculation ofobstruction loss over an obstacle is done by assuming the obstacle
is a perfect electrical conductor rounded obstacle with a height equal to the elevation of the
obstruction and a radius equal to 1 meter. Diffraction loss in this model is calculated assuming
individual obstacles on the path can be modeled as isolated rounded obstacles. The losses from
multiple isolated obstacles are then combined.

Diffraction Loss

The loss over an individual rounded obstacle is primarily a function of the parameter v that is
related to the path clearance over the obstacle. The total diffraction loss, A(v,p), in dB, is the sum
of three parts - A(v,O), A(O,p), and U(v,p). The equations to calculate the total and the three
parts are given below:

A(v,p) = A(v,O) + A(O,p) + U(v,p) (23)

A(v, 0) = 6.02 + 9.0v + 1.65v" for -0.8 ~ v ~ 0 (24)

A(v, 0) = 6.02 + 9.11 v + 1.27v" for 0 ~ v ~ 2.4

A(v,O) = 12.593 + 2010g lO (v) for v > 2.4

A(v, 0) = 6.02 + 5.556p + 3.148p2 + 0.256p3

U(v,p) = 11.45vp + 2.19(vpf - 0.206(vp)3 - 6.02 for vp ~ 3

U(v,p) = 13.47vp + 1.058(vpf - 0.048(vp)3 - 6.02 for 3 < vp ~ 5

U(v,p) = 20vp - 18.2 for v > 5

where the curvature factor is

(25)

(26)

(27)

(28)

(29)

(30)

(31)

The obstacle radius R is in kilometers, and the frequency f is in MHz. The distance term d is
the path length from the transmitter (or preceding obstacle) to the receiver (or next obstacle), dl

is the distance from the transmitter (or preceding obstacle) to the obstacle, and d, is the distance

.......•..... " .. --...,- .--•..-,.".------._--
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Figure 1 - Geometry for computing v

from the obstacle to the receiver (or next obstacle). When the radius is zero, the obstacle is a
knife edge, and A(v,p) = A(v,O).

The parameter v in the equations above takes into account the geometry of the path and can be
thought of as the bending angle of the radio path over the obstacle. It is computed as:

v=~ 2dtan(a)tan(l3)

A
(32)

where d is the path length from the transmitter (or preceding obstacle) to the receiver (or next
obstacle), a is the angle relative to a line from the transmitter (or preceding obstacle) to the
receiver (or next obstacle), and 13 is the angle relative to a line from the receiver (or next
obstacle) to the transmitter (or preceding obstacle). The definitions of a and 13 are shown in
Figure 1. For the multiple obstacle case, obstacles are treated successively as transmitter­
obstacle-receiver triads to construct the path geometry and bending angle v over each obstacle.
The value of v is then used to calculate the diffraction loss over each obstacle. The resulting
obstacle losses are summed to arrive at the total obstacle diffraction loss for the path.



Summary of Calculation of Field Strength at the Receiver Under NLOS Conditions

The field strength at the receiver in the NLOS mode can then be written as:

(33)

where all the terms have the same definitions as given in the preceding subsection and the term
Adiff is defined as:

n,,,,
Ad!ff=LAn(v,p) dB

n=l
(34)

where A(v,p) is defined in Equation (23) and nob, is the number of obstructions in the path.

The corresponding path loss between antennas with 0 dBi gain in the path direction can be
written as:

LNWS = 32.45 + 20.0I0gj + 2010gdr + Adiff dB

File Format

(35)

To facilitate the exchange of data on two-wayMDS and ITFS systems permissible under Parts
21 and 74, a file format is herein described for the submission of requisite technical data to be
provided to the Commission's copy contractor and to all parties which must be served with notice
of the applications and/or engineering studies. The media and basic formatting of that media are
defined by ISOIEIC Standards 9293.5 9529-1.6 and 9529-2.7.

The remainder of this document outlines the format of technical information regarding each
Response Service Area (RSA) to be submitted with each MDSIITFS two-way application. The
data shall appear in a number of sections for the purpose of grouping similar items within the



file. Data shall be coded in an ASCII-formatted: comma-delimited file. Carriage return (ODh)
and line feed (OAh) characters shall be placed at the end of each line in the file, as is normal
when using standard text editors. To help in identifying data, where file sections are formatted
as tables, the first entry in each row within a table shall be a sequence number indicating the
position of the row within the table. To the extent possible, the sequence number shall be
representative of the type of data contained on the row, such as the number of degrees of azimuth
or elevation.A generic example of the required file construction appears at the end of this section
and may be used as a template for the submission of data. As shown there, section titles shall
appear on a separate line in square brackets "[ ]" and shall be separated from the preceding
sections and from the data within their own sections by a blank line. Headers shall appear on
the top line of the data contained within a section. Headers may contain data and may also help
with both human and machine readability.

Units of measure that are to be utilized for all information supplied in the file are:

Latitude - Degrees, Minutes, Seconds (DD,MM,SS)

Longitude - Degrees, Minutes, Seconds (DDD,MM,sS)

Azimuth or Bearing - Degrees (to I decimal place)

Radius - Miles (to 2 decimal places)

Ground Elevation - Feet AMSL (to 0 decimal places)

Antenna Height - Feet AGL (to 2 decimal places)

Electrical Antenna Tilt - Degrees (to I decimal place)

Mechanical Antenna Tilt - Degrees (to I decimal place)

Azimuth of Mechanical Antenna Tilt - Degrees (to I decimal place)

Power (EIRP) - dBW (to 2 decimal places)

Antenna Gain - dBi (to 2 decimal places)

1. General Information

Section Title:

Entries:

"General Info"

File Number (Assigned by Commission)

4 ANSI X3.4-1986 (RI992), Coded Character Set - 7-Bit American National Standard Code for Information
Interchange



Licensee name

City/State of hub location

Coordinates of hub location

Ground Elevation of hub location (feet)

Call sign/file number of station being modified (if applicable)

City/State of station being modified

2. Geographic Boundary Definitions - Circular Areas Only

Section Title:

Section Header:

"Circular Geographic Areas

RSA Circular (0 or I), Regions 'Circular (00 or RR, where RR = total # of
circular regions)

Entries:OO, RSA Center Latitude, RSA Center Longitude, RSA Radius
(omit entries other than leading 00 if RSA is non-circular)

01, Region 0I Center Latitude, Region 0I Center Longitude, Region 0I
Radius

02, Region 02 Center Latitude, Region 02 Center Longitude, Region 02
Radius

RR, Region RR Center Latitude, Region RR Center Longitude, Region RR
Radius

The geographic area of an RSA or region may be described by a circle having a defined center
point location and a radius. If the RSA is circular, then RSA Circular = 1, otherwise O.

If there are circular regions, then Regions Circular = the number of such regions, RR. Otherwise,
Regions Circular = 00.

3.Geographic Boundary Definitions - Non-Circular Areas

Section Title:

Section Header:

"Non-Circular Areas"

RSA Non-Circular (0 or 1), Regions Non-Circular (00 or NN, where NN
= total # of non-circular regions), # of points defining RSA (XXX), # of
points defining region RR+1 (AAA), ... , # of points defining region
RR+NN (ZZZ)



Entries: RSA Latitude (001), RSA Longitude (001), Region 01 Latitude (001),
Region 01 Longitude (001), ... , Region NN Latitude (001), Region NN
Longitude (001)

RSA Latitude (002), RSA Longitude (002), Region 01 Latitude (002),
Region 01 Longitude (002), ... , Region NN Latitude (002), Region NN
Longitude (002)

RSA Latitude (XXX), RSA Longitude (XXX), Region 01 Latitude (AAA),
Region 01 Longitude (AAA), ... , Region NN Latitude (ZZZ), Region NN
Longitude (ZZZ)

The geographic descriptions of an RSA in the sections for Circular Areas Only (Section 2) and
for Non-Circular Areas are mutually exclusive. One of them shall have the RSA indicator set
to 1; the other shall be set to O. Any RSA data contained in the section with the RSA indicator
set to 0 shall be ignored.

Regions ofboth types, i.e., circular and non-circular, are permitted within a single RSA. Regions
in this non-circular section shall be numbered sequentially continuing from the last region number
in the circular section, i.e., from RR+1 to RR+NN, so that all regions have unique region
numbers.

4.Hub Sectorization Data

Section Title:

Section Header:

Entries:

"Sectorization"

# of sectors within RSA (SS)

"Sector 01," Hub Receive Antenna Pattern #, Gain, Azimuth of Main Lobe
or Azimuth of Symmetry, Height AGL, Electrical Beam Tilt, Mechanical
Beam Tilt, Azimuth of Mechanical Beam Tilt, Polarization, Max
Simultaneous Transmitters

"Sector 02," Hub Receive Antenna Pattern #, Gain, Azimuth of Main Lobe
or Azimuth of Symmetry, Height AGL, Electrical Beam Tilt, Mechanical
Beam Tilt, Azimuth of Mechanical Beam Tilt, Polarization, Max
Simultaneous Transmitters

"Sector (SS)," Hub Receive Antenna Pattern #, Gain, Azimuth of Main
Lobe or Azimuth of Symmetry, Height AGL, Electrical Beam Tilt,



Mechanical Beam Tilt, Azimuth of Mechanical Beam Tilt, Polarization,
Max Simultaneous Transmitters

Each sector is to be assigned a number beginning with the sector whose main lobe azimuth is
pointing due north or the closest to due north when proceeding in a clockwise direction from true
north.

The receiving antenna pattern used in each sector is defined in the Antenna Pattern Data section,
and the association of each sector with a specific antenna pattern is made here. This pattern shall
be used in the calculation of potential interference to a hub from surrounding stations.

The geographic definition of each sector is found in the Sector Geographic Definitions section.

Mechanical beam tilt for each hub receiving antenna is specified in this section. Tilting the
antenna downward is defined using a positive number.

The polarization of each sector is defined as either horizontal or vertical.

The maximum number of transmitters that can operate simultaneously on the channel or any
subchannel within each sector is specified in this section.

5.Grid Point Definitions

Section Title:

Table Header:

Entries:

"Grid Points"

# of grid points (MMMM)

Point 0001: Latitude, Longitude, Elevation, Region # in which Located,
Bearing to Hub, Polarization (H, V, or B), Number of associated Class(es)
of Station(s), Class Designators

Point 0002: Latitude, Longitude, Elevation, Region # in which Located,
gearing to Hub, Polarization (H,V, or B), Number of associated Class(es)
of Station(s), Class Designators

Point MMMM: Latitude, Longitude, Elevation, Region # in which Located,
Bearing to Hub, Polarization (H,V, or B), Number of associated Class(es)
of Station(s), Class Designators

The header specifies the total number of grid points (MMMM) defined in the Grid Point
Definition Table.

The location of each grid point is defined by latitude and longitude. The bearing from the grid
point to the hub is specified. The region in which the grid point is located is indicated using the



region number assigned in the sections above giving geographic boundary definitions. Grid
points not located in specifically defined regions shall be indicated as being in Region 00, which
describes the remainder of the RSA.

Polarization for each grid point must be specified as horizontal (H), vertical (V), or both (B).
In areas where sectors having opposite polarizations overlap, it may be desirable to have the
flexibility to utilize both polarizations. If so, grid points in these overlapping areas must be
specified as B, both polarizations.

Each grid point must be assigned at least one class of station. Assignment of multiple classes
to a single grid point is also permitted.

6. Sector Geographic Definitions

Section Title:

Table Header:
Entries:
(Bearings)

Table Header:

Entries:

"Sector Definitions"

# of sectors (SS), Bearings or Coordinates (B or C)
"Sector 01," Start Bearing, Stop Bearing
"Sector 02," Start Bearing, Stop Bearing

"Sector SS," Start Bearing, Stop Bearing
OR

# of sectors (SS), Bearings or Coordinates (B or C), # of Coordinates in
sector 01 (CCI), # of Coordinates in Sector 02 (CC2), ... , # of
Coordinates in sector SS (CCC)

Sector 01 Latitude (001), Sector 01 Longitude (001), Sector 02 Latitude
(00l), Sector 02 Longitude (001), ... , Sector SS Latitude (00l), Longitude
Sector SS (001)

Sector 01 Latitude (002), Sector 01 Longitude (002), Sector 02 Latitude
(602), Sector 02 Longitude (002), ... , Sector SS Latitude (002), Sector SS
Longitude (002)

Sector 01 Latitude (CC1), Sector 01 Longitude (CC1), Sector 02 Latitude
(CC2), Sector 02 Longitude (CC2), ... , Sector SS Latitude (CCC), Sector
SS Longitude (Ccq

Sector geographic boundaries can be described in either of two ways: (l) as straight lines
radiating out from the hub location at the specified bearings until they cross the outer boundary
of the RSA, or (2) as sets of coordinates between which straight boundary lines exist that
describe closed geographic areas. In either case, sectors may overlap, and, when they do, grid
points in the overlap areas must be analyzed as though they were included exclusively within
each sector. When sets of coordinates are used, the last coordinate pair shall be assumed to
connect to the first such pair.



7.Response Station Class Data

Section Title:

Table Header:

Entries:

"Class Info"

# of classes (CL)

"Class I," Worst Case Ant Pattern #, Max Height, Max Power, Number
of Regions in Which Used, Region(s) in Which Used, Maximum
Simultaneous Number within Each Region

"Class 2," Worst Case Ant Pattern #, Max Height, Max Power, Region(s)
in Which Used, Maximum Simultaneous Number within Each Region

"Class CL," Worst Case Ant Pattern #, Max Height, Max Power, Region(s)
in Which Used, Maximum Simultaneous Number within Each Region

Classes are defined by the combination of the worst case antenna pattern, the maximum height
above ground level (AGL) at which the antennas may be mounted, and the maximum power
(EIRP) they may emit.

Associated with each class description is one or more pairs of values indicating the region
numbers in which the class is used and the maximum number of transmitters that may transmit
simultaneously on the channel or on each subchannel within each region. The two types of
values alternate, and one pair is present for each region in which the particular class is used. The
regions shall be listed in ascending numerical order.

8.Antenna Pattern Data (Hub Receive and Worst Case Response Transmit)

Section Title:

Table Header:

Entries:

"Antenna Patterns"

# hub antenna patterns (HP), # of worst case response station transmit
antenna patterns (RP)

000, Hub (1) Plane Azimuth, Hub (I) Cross Azimuth, Hub (I) Plane
Elevation, Hub I Cross Elevation, Hub (2) Plane Azimuth, Hub (2) Cross
Azimuth, Hub (2) Plane Elevation, Hub (2) Cross Elevation, ... , Hub (HP)
Plane Azimuth, Hub (HP) Cross Azimuth, Hub (HP) Plane Elevation, Hub
(HP) Cross Elevation, Response (1) Plane Azimuth, Response (1) Cross
Azimuth, Response (2) Plane Azimuth, Response (2) Cross Azimuth, ... ,
Response (RP) Plane Azimuth, Response (RP) Cross Azimuth

001, Hub (I) Plane Azimuth, Hub (I) Cross Azimuth, Hub (I) Plane
Elevation, Hub (1) Cross Elevation, Hub (2) Plane Azimuth, Hub (2) Cross
Azimuth, Hub (2) Plane Elevation, Hub (2) Cross Elevation, ... , Hub (HP)
Plane Azimuth, Hub (HP) Cross Azimuth, Hub (HP) Plane Elevation, Hub



(HP) Cross Elevation, Response (I) Plane Azimuth, Response (I) Cross
Azimuth, Response (2) Plane Azimuth, Response (2) Cross Azimuth, ... ,
Response (RP) Plane Azimuth, Response (RP) Cross Azimuth

359, Hub (I) Plane Azimuth, Hub (I) Cross Azimuth, Hub (I) Plane
Elevation, Hub (I) Cross Elevation, Hub (2) Plane Azimuth, Hub (2) Cross
Azimuth, Hub (2) Plane Elevation, Hub (2) Cross Elevation, ... , Hub (HP)
Plane Azimuth, Hub (HP) Cross Azimuth, Hub (HP) Plane Elevation, Hub
(HP) Cross Elevation, Response (I) Plane Azimuth, Response (I) Cross
Azimuth, Response (2) Plane Azimuth, Response (2) Cross Azimuth, ... ,
Response (RP) Plane Azimuth, Response (RP) Cross Azimuth

The hub receiving antenna patterns and response station transmitting antenna patterns shall
be defined in I degree increments beginning with 0 degrees and ending at 359 degrees. All
entries shall be in dB relative to the peak response. -Azimuth patterns shall be entered from
oto 359 degrees and elevation patterns from -90 to +90 degrees, with positive (+) numbers
indicating degrees below the horizon. In cases where elevation data is known only over a
limited range, just the known points should be entered. For angles at which data is not
available, a space (20h) shall be inserted as a place holder.

Example File & Template

In the example file and template below, formatting elements and descriptive terms to be
included in the submitted file exactly as shown are in plain text. Those items to be
replaced by real data and shown here as place holders for purposes of example are shown in
italicized text and CAPITAL LETTERS.

[General Info]

File FILE NUMBER

Licensee LICENSEE NAME

Hub Lat DDMMSS, Hub Lon DDDMMSS

Hub City CITY, ST

Elevation AMSL FEET

Call CALL SIGN

Stn City CITY, ST

(Circular Geographic Areas]

RSA a/I, Regions OO/RR

OO,DDMMSS,DDDMMSS,MI.MM

01,DDMMSS,DDDMMSS,MI.MM

02 , DDMMSS,DDDMMSS,MI.MM



.. :::::: ::::::: ::::::

. . . . " ... - .

RR,DDMMSS,DDDMMSS,MI.MM

[Non-Circular Areas]

RSA 0/1, Regions OO/NN

OO,XXX,RR+l,AAA,RR+2,BBB, ... ,RR+NN,ZZZ

001, DDMMSS, DDDMMSS, DDMMSS, DDDMMSS, DnMMSS, DDDMMSS, ... ,DDMMSS,DDDMMSS

002,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS, ... ,DDMMSS,DDDMMSS

ZZZ,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS, ... ,DDMMSS,DDDMMSS

[Sectorizationl

Sectors SS

Sector, Hub Pat, Gain, Az, AGL, Tilt, Pol, Max # Trans

Ol,HP,dB.dB,DDD.DD,FFFF,DD.D,H/V,TTTT

02,HP, dB. dB,DDD.DD, FFFF,DD.D,H/V, TTTT

03, HP, dB. dB,DDD.DD,FFFF,DD.D,H/V, TTTT

: : : : : : : : : : : : : : : : : : : : :

: : : : : : : : : : : : : : : : : : : : :

SS,HP,dB.dB,DDD.DD,FFFF,DD.D,H/V,TTTT

[Grid Points]

Points MMM:M

Pnt, Lat, Lon, Elev, Regn, Bearing, Pol, # Classes, Class Designators ...

OD01,DDMMSS,DDDMMSS,FFFF,R#,DDD.DD,H/V/B,###,CC1,CC2,CC3, CC###

0002,DDMMSS,DDDMMSS,FFFF,R#,DDD.DD,H/V/B,###,CCl,CC2,CC3, CC###

0003,DDMMSS,DDDMMSS,FFFF,R#,DDD.DD,H/V/B,###,CC1,CC2,CC3, CC###

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

, , , : : : : : : , : : : : : , : : : : : : : : : : : : : : : : : : : : : : : :

MMMM,DDMMSS,DDDMMSS,FFFF,R#,DDD.DD,H/V/B,###,CCl,CC2,CC3, ... CC###

[Sector Definitions]

Sectors SS, Type B

Ol,DD.DD,DD.DD



02,DD.DD,DD.DD

03,DD.DD,DD.DD

SS,DD.DD,DD.DD

OR

Sectors SS, Type C,Ol,CC1,02,CC2,03,CC3, ... SS,CCC

OOl,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS, ...DDMMSS,DDDMMSS

002 ,DDMMSS, DDDMMSS, DDMMSS, DDDMMSS, DDMMSS, DDDMMSS, .. . DDMMSS,DDDMMSS

003,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS,DDMMSS,DDDMMSS, ... DDMMSS,DDDMMSS

: :: : : :

............

: : : : : ::

: : : : : : :

: : : : : :

::: : : :

:: : : : : :

::: : : : :

:: ::: :

:: ::: :

: : :::: :

:: : :: : :

: :: : ::

: ::: : :

: : :::::

:: :::::

CCC, DDMMSS, DDDMMSS, DDMMSS, DDDMMSS, DDMMSS, DDDMMSS, ... DDMMSS, DDDMMSS

. [Class Info]

Classes CL

Class, Pattern, AGL, Max EIRP, # Reg, Reg, Max # Tx

Ol,PAT,HHH,dB.dB,##,Rl,##Rl,R2,##R2, RG,##RG

02,PAT,HHH,dB.dB,##,Rl,##Rl,R2,##R2, RG,##RG

03,PAT,HHH,dB.dB,##,Rl,##Rl,R2,##R2, RG,##RG

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,

, , , , , , , , , , , , , , , , , , , , , , , , , , , , ,

CL,PAT,HHH,dB.dB,##,Rl,##Rl,R2,##R2, ... RG,##RG

[Antenna Patterns]

Hub HP, Response RP

Deg, H01PA,H01CA,H01PE,H01CE,H02PA,H02CA,H02PE,H02CE, HHPPA,HHPCA,HHPPE,HH
PCE,R01PA,R01CA,R01PE,R01CE,R02PA,R02CA,R02PE,R02CE, RRPPA,RRPCA,RRPPE,RR
PCE

000, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB
.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB, dB.dB,dB.dB,dB.dB,dB
.dB

001, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB, dB, dB. dB, dB
. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB
.dB

002, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB
.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB, dB.dB,dB.dB,dB,dB,dB
.dB



: :: ::::: ::::: ::::: ::::: ::::: :::::
: : : :: ::::: ::::: ::::: ::::: ::::: :::::

: :: ::::: ::::: ::::: ::::: ::::: :::::
: : : :: ::::: ::::: ::::: ::::: ::::: :::::

, , , : , : , , , : , , , , , , : , : : , , , , ,
: , , , , , , , : : , , , , , : : : , , , , , , ,

, : : , , , , , , , , , , , , , , , , , , , , , ,
, , , , , , , : , , , , : , , , , , , : , , , , ,

358, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB
.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB, dB.dB,dB.dB,dB.dB,dB
.dB

359, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB. dB, dB.dB, dB. dB, dB. dB, dB. dB, dB
.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB,dB.dB, dB.dB,dB.dB,dB.dB,dB
.dB


