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SUMMARY

Apple Computer, Inc. ("Apple") and Wireless Information Networks Forum ("WINForum")

each propose reallocating segments of the 5 GHz band to accommodate unlicensed high-speed

wireless digital services ("HSWDS"). The Fixed Point-to-Point Communications Section, Network

Equipment Division of the Telecommunications Industry Association ("TIA"), as well as several other

parties in this proceeding, have serious questions about certain elements of these proposals:

• Apple's proposal, which contemplates unlicensed "community wide" networks
with 10-15 km long paths, unnecessarily: (i) would cause harmful interference
to other users; (ii) would usurp valuable spectrum in the 5 GHz band for
short hop HSWDS links where alternative bands are available for such users;
and (iii) would duplicate licensed fixed point-to-point microwave networks.

• Necessary band sharing with existing services has not been demonstrated to
be attainable.

Neither Apple nor WINForum answers these questions. TIA considers HSWDS a valuable

potential service and encourages its development consistent with international standards. However,

it is premature to even consider proposing allocation of the 5 GHz band for this service until the

foregoing questions are answered, especially with respect to Apple's proposals for unlicensed 10-15

km short hop HSWDS links. Thus, TIA recommends that the Commission adopt a Notice of Ingui[)'

so that a formal proceeding would be established to determine if the issues raised in the Apple and

WINForum proposals can be resolved.



Before the
FEDERAL COMMUNICATIONS COMMISSION

WaslliJlatou, D.C. 20554

In the Matter of

Petitions for Rulemaking to Allocate
the 5 GHz Band and Adopt
Service Rules for a Shared Unlicensed
Personal Radio Network

To: The Commission

)
)
)
)
)
)

RM-8648
RM-8653

REPLY COMMENTS

Pursuant to Section 1.405 of the Commission's Rules,1 the FIXed Point-to-Point

Communications Section, Network Equipment Division of the Telecommunications Industry

Association ("TIAIt),2 hereby replies to certain comments fIled on the above-captioned Petitions for

Ru1emaking (the "Petitions").

Both Petitions involve a different proposed reallocation of the 5 GHz band to accommodate

unlicensed high-speed wireless digital services ("HSWDS"). In RM-8648, the Wireless Information

Networks Forum ("WINForum") fIled a Petition for Rulemaking ("WINForum Petition") requesting

that the 5.10-5.35 GHz band be reallocated for its Shared Unlicensed PErsonal Radio Network

("SUPERNet"). Similarly, in RM-8653, Apple Computer, Inc. ("Apple") fIled a Petition for

147 C.F.R. Section 1.405 (1994).

2nA is the principal industry association representing fixed point-to-point microwave ("FS") radio
manufacturers. TIA members serve, among others, companies, including telephone carriers, utilities,
railroads, state and local governments, and cellular carriers, licensed by the Commission to use private
and common carrier bands for provision of important and essential telecommunications services.



Rulemaking ("Apple Petition") requesting that the 5.15-5.30 and 5.725-5.875 GHz bands be

reallocated for its "Nll Band."3

In its comments, TIA supported further consideration of an allocation for new HSWDS.

However, TIAwas quite concerned that Apple's proposal, which contemplates unlicensed "community

wide" networks with 10-15 km long paths, unnecessarily: (i) would cause harmful interference to

other users; (ii) would usurp valuable spectrum in the 5 GHz band for short hop HSWDS links where

alternative bands are available for such users; and (iii) would duplicate licensed FS networks. Thus,

TIA recommended that the proposed 5 GHz band reallocations must not be adopted until:

(i) restrictions on point-to-point paths are imposed; (ii) appropriate Effective Isotropic Radiated

Power ("EIRP") limitations are established; and (iii) necessary band sharing with existing services is

demonstrated to be attainable.4

TIA's concerns are shared by several other parties. Regrettably, however, answers to its

questions have not been provided by Apple or by WINForum. Neither party justifies the extensive

amount of spectrum requested in the 5 GHz band or the capability of its proposed HSWDS to share

this band with incumbent users.5 Nor does Apple submit any compelling reason why the 5 GHz

band should be used for unlicensed 10-15 km links when such short hop network facilities can be

~ Order Extendin& Tune (DA 95-1254, released June 8, 1995) in which the Chief, Office of
Engineering and Technology, consolidated the WINForum Petition and the Apple Petition and
established July 25, 1995, as the date for reply comments on both Petitions.

'7IA at 2.

5~", Constellation Communications, Inc. ("Constellation") at 2-3; AT&T Corp. ("AT&T")
at 5; LorallQualcomm Partnership, L.P. ("LOP") at 1; The American Radio Relay League,
Incorporated ("ARRL") at 2-3, 8-13; Federal Aviation Administration ("FAA") at 1-3; Harris
Corporation-Farinon Division ("Harris") at 4.

2



provided in other bands and by other users, including FS licensees.6 Until these answers are

provided, based upon the record of this proceeding, the proposed reallocation must not be adopted.

APPLE PROPOSES AN UNNECESSARY UNLICENSED
SHORT HOP CAPACl1Y FOR ITS HSWDS

Apple contemplates that the NIl Band would be used to provide point-to-point and other

services over distances of 10-15 kIn or more:

[T]he NIl Band rules will permit much larger distances for unlicensed operation
outdoors. With NIl Band devices, it will be possible to communicate at distances on
the order of 10 to 15 km or more, depending, of course, on terrain, bandwidth, and
other factors.7

Rejection of Apple's proposal is recommended by several parties. For example, in its

comments, AT&T vehemently opposes Apple's long-range network:

Apple's high power, long range, community network proposal will likely resemble a
licensed service, and will threaten the development of licensed PCS services and the
ability of [mobile-satellite service] feeder links to operate in the band. Moreover, the
Apple conceit is spectrally inefficient and limits user choice of technology and
applications.

TIA agrees with AT&T because the 5 GHz band is inappropriate for short hop HSWDS links, serious

interference problems would be caused by such short hop links, and alternative bands are available

for these links.

A. TIle 5 GHz BaacI is IDappl'Opriate For Short Hop HSWDS LiDks.

Under the Commission's FS allocations, short-distance (or short hop) point-to-point paths

have been assigned to the higher bands above 10 GHz. The bands below 10 GHz have been limited

to long-haul point-to-point paths. These lower frequency bands, however, are quite congested.

~~ AT&T at 2; Harris at 4; ARRL at 6-7.

7Apple Petition at 18.

8AT&Tat 2
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Recent Commission actions, such as the 2 GHz band clearance for PCS, only will make matters

worse.9

Given these circumstances, the Commission must exercise great caution before taking away

a scarce resource from proven services, such as FS, and allocating it to a new, unproven service, such

as the proposed HSWDS. lO In this regard, Apple's proposal is more problematic than WINForum's

proposal because it would allocate valuable spectrum in the 5 GHz band for 10-15 km short hops.

9-ro accommodate PCS, FS users have been required to clear the 2 GHz band and to relocate
in bands above 3 GHz. Re4eveloj)ment of Sjlectrum to Encouraee Innoyation In the Use of New
I~Iechnolojies, Second Rej)ort and Order. ET Docket No. 92-9, 8 FCC Red 6495,
6519-20 (1993), modified, Memorandum Opinion and Order. 9 FCC Red 1943 (1994). However, the
bands designated for the relocating 2 GHz FS users, primarily the 6 and 11 GHz bands, already are
very congested. These bands could become largely unusable if the Commission's recent
recommendation, to reallocate the upper 6, 11 and 18 GHz bands so that FS users are co-primary
with non-geostationary ("NGSO") mobile-satellite service ("MSS") feeder links, is adopted at WRC-95.
PreRaration for International IeJqnmmunication Union World Radiocommunication Conferences,
~gort. Ie Docket No. 94-31 (FCC 95-256, released June 15, 1995) at paras. 43-45. Unfortunately,
needed relief from this spectrum congestion is not provided in other recent Commission allocation
decisions. Newly available spectrum in the 4 GHz band from the federal government will not be
allocated so that this band is fe8S1ble as a substitute for the FS users being migrated off the 2 GHz
band. Allocation ofSpectrum Below 5 GHz Transferred from Federal Government Use, First Report
an4 Order and Second Notice of Projx>sed Rule Makina. 77 &st. Ba- (P&F) 2d 314 (1995). A
currently pending proposal to channelize the 27.5-29.5 GHz band for the co-primary FS users is
unlikely to be adopted. ~ Joint Petition for Rulemaking, filed February 9, 1995, by Harris and
Digital Microwave Corporation ("DMC") to re-channelize the 28 GHz band for FS users. Indeed,
the Commission recently proposed reallocating the 28 GHz band only for Local Multipoint
Distnbution Service systems, FIXed Satellite Service and MSS system feeder links. ~ FCC Proposq
Band Plan For IMPS. FSS and MSS, News Release, Report No. DC 95-100 (Mimeo No. 54826,
released July 13, 1995). The 38 GHz band, which is allocated for FS, already is saturated with PCS
applicants needing backhaul support. Proposals are pending to reallocate the 37 GHz band and the
bands above 40 GHz for FS, but there is great uncertainty whether such allocations ever will be
made. Amendments of Parts 21 and 94 of the Cogpnission's Rules to Establish a Channel Plan and
Technical Rules for the 37.<);38.6 GHz Band. RM-8S53, filed September 9, 1994, by TIA;
Amendment of Parts 2 and IS of the CoDllDission's Rules to Permit Use of Radio Freqpencies Above
40 GDz for New Radio Applications, Notice of Pro.posed Rule MakinK, 9 FCC Red 7078 (1994) ("40
GHz Rule Makin&").

10m its comments, PuJson Communications ("Pulson") advocates its ultra-wideband ("UWB")
technology as being the preferable approach for implementing HSWDS. It requests that the
Commission reject Apple's proposal and, instead, establish rules for use of UWB systems on the 25
8.5 GHz band. Pulson at 7. TIA opposes Pulson's proposal because its technology is unproven and
because its sizeable allocation is totally unjustified.
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To safeguard against the unnecessary loss of this spectrum, the Commission must consider all

alternative bands for the short hop HSWDS paths before using the 5 GHz bands. As demonstrated

below, the record clearly supports such caution.

OMC argues that Apple's proposal to reallocate the 5 GHz band, instead of the higher

frequency bands, is inappropriate because of its significant interference potential and because such

short hop links more properly should be licensed for use in the 18, 23 and 38 GHz bands:

OMC calls the Commission's attention to its establishment of the 18, 23, and 38 GHz
bands for "short hop" point-ta-point communications. Rather than place such
operations in the 5 GHz band, where the spectrum is much more desirable for other
purposes, point-to-point links supporting the unlicensed services could and should be
placed in the higher bands. The advantage would be fourfold, viz, (1) harmful
interference to and from the unlicensed services would be avoided, (2) more spectrum
at 5 GHz would be available for the unlicensed networks, (3) the unlicensed networks
would be able to depend on the reliability of its supporting point-to-point links
because they would be licensed and the spectrum used coordinated to avoid
interference, and, finally, (4) manufacturers are already producing the needed point
to-point equipments.11

Harris concurs with DMC. It strongly recommends that such links should be located in the

higher bands:

Harris would also underscore the importance of the 5 GHz band as a valuable
national resource. For some time the Commission has limited the use of spectrum
below 10 GHz for short paths. Instead the Commission has allocated spectrum in the
18 GHz, 23 GHz, and 38 GHz bands for use on short paths and manufacturers have
been producing equipment for this purpose. Harris urp, therefore, that in
accommodating unlicensed local wireless networks in the 5 GHz band that the point
to-point services needed to support those local networks be in separate higher bands
where the spectrum usage would be coordinated, licensed, and where power
authorizations would be sufficient to provide the desired service. Operations of point
to-point services to support the unlicensed local networks for distances beyond one
kilometer would be this category. Within the one kilometer limitation unlicensed
mobile and transportable networks, generally descn"bed as local area networks, could
function provided ElRP limitations are established to protect equal access to all who
desire to enter the unlicensed band.12

llOMe at 2-3. ~ UQ Alcatel Network Systems, Inc. at 1-2

12Harris at 3.



AT&T also objects to Apple's plan. In particular, AT&T strenuously opposes using the 5

GHz band for short hop HSWDS links:

Apple's "community networks" proposal for the NIT band allows "groups of users" to
create a "community-wide network" which would "as a unit" interconnect with the
broader infrastructure ... and which presumably would have to be centrally managed
and controlled. The unlicensed NIT Band proposed by Apple will resemble a licensed
service and thus could conflict with the Commission's objectives in the recently
completed auction of spectrum to be used for licensed PCS service.

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

The Commission should not seriously devalue the spectrum it has already sold or
intends to sell by permitting the offering of similar service by parties who paid nothing
for use of spectrum.

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

Unlicensed operations cannot be coordinated with licensed services, but such
coordination would be very important in the case of the significant outdoor use and
relatively high EIRP required to achieve the range contemplated by Apple. On the
other hand, the lower powered, shorter range, equipment specified by WINForum will
not have to be coordinated with the MSS feeder links.13

It is important to note the difference between the Apple and WINForum proposals. As

AT&T points out, unlike Apple's proposal, WINForum proposes establishing HSWDS that involve

lower power and shorter range. Coordination with licensed service would be unnecessary. Thus, TIA

prefers WINForum's approach over Apple's approach.

B. Serious Interference Problems Would Be Caused By Short Hop Unlicensed
HSWDS Unks.

Operation of the contemplated HSWDS will involve numerous unlicensed transmitters. If

Apple's NIl Band is implemented,links of 10-15 Ian in length would be established. Permitting such

unlicensed HSWDS short hops, however, would create significant harmful interference.14

13AT&T at 6-8 (citation and footnote omitted).

1~ at 4. Unlicensed point-to-point hops exceeding 1 Ian do exist in the 25 and 5.9 GHz ISM
bands, however. These unlicensed hops are designed to be compatible with the licensed ISM services
sharing those bands. In contrast, under Apple's proposal, the unlicensed short hop 10-15 kIn HSWDS

6



Apprehension over this harmful interference is echoed by numerous commenters. DMC

expresses serious concern over this threat:

A study of both Petitions indicate[s] that point-to-point links will be needed to
support the unlicensed network communications envisaged. As a matter of fact,
Apple refers to links of up to 10 and 15 kilometers in length. DMC has considerable
reservations about operation of point-to-point microwave links beyond one kilometer
in length in an unlicensed mode. The power required to provide longer "hop" services
could create harmful interference and, if used in an unlicensed mode, could create
serious operational problems.IS

Similarly, Harris criticizes Apple's proposal because "[i]f higher powers are permitted costly filtering

requirements will have to be imposed that would defeat the purpose of establishing cost effective

local area networks."16

Constellation, a MSS applicant, urges the Commission to reject Apple's proposal because it

threatens harmful interference to feeder link operations:

[T]he petitioners do not address the more fundamental technical problem with
unlicensed operations that there is adequate control to insure that the aggregate
EIRP limit is not exceeded by these systems operations. To make matters worse,
Apple contemplates the use of unlicensed outdoor links with path lengths on the
order of 10 kIn or more. Such operations could increase transmit powers (and thus
interference) by factor of 25 dB or more. Thus, before unlicensed operations can be
permitted in this band, the Commission must require petitioners to make a convincing
technical (or some other technical mechanism) showing that internal interference
levels among the wireless transmission users will in fact limit the aggregate EIRP to
a level that does not cause harmful interference ....17

links would exclude, rather than be compatible with, licensed services in the 5 GHz band Carving
out such a separate spectrum segment for unlicensed paths exceeding 1 kIn is unnecessary and
certainly has not been justified by Apple.

15DMC at 2.

l~arris at 3.

17Constellation at 4 (footnote omitted).
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c. Alteraatlve Buell MIISt Be ColISidered.

Instead of using the 5 GHz band for short hop HSWDS, the Commission should consider

alternative bands. Underlying Apple's "community wide" proposal is the "premise that microwave

links will be important to support successfully the network operations being envisaged ...."18 The

18 GHz, 23 GHz, and 38 GHz bands certainly are viable candidates for licensed short hops to support

HSWDS.19 While TIA agrees with the need to establish such wider area networks for HSWDS,

the Commission must not forget that the "18, 23 and 38 GHz bands have specifically been allocated

... for such short haul, low, medium, or high capacity applications."20 ARRL agrees:

[T]OO longer-distance communications descn"bed in the Apple petition should be
accomplished by use of licensed services, such as point-to-point microwave, for
community networking and similar applications.21

Other bands also could be used either for unlicensed or licensed "community wide" HSWDS

networks. LOP and ARRL recommend that the Commission consider using the millimeter wave

frequencies in the bands above 40 GHz currently being considered for reallocation.22 Furthermore,

LOP recommends use of the recently reallocated 50 MHz of federal spectrum23 and ARRL

suggests that the Commission look at private FS licensed facilities, licensed and unlicensed PCS

l~arris at 4.

19~ DMC at 2; "Harris at 3.

~arris at 4.

21ARRLat 7.

22LOP at 13; ARRL at 3. ~ 40 GHz Rule Mgkinl, 9 FCC Rcd at 7078.

23LQp at 13.
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facilities in the 2 GHz band, and existing wireline facilities.24 Failure by the Commission to

examine aU these potential alternatives would be arbitrary and capricious and thus unlawful25

Apple claims that certain of these other bands might not be appropriate for HSWDS. It

states that the 18 GHz band is not acceptable because it is licensed, less total bandwidth is available,

and propagation characteristics are unacceptable.26 Apple also disputes the availability of the

millimeter wave bands, alleging that they are more susceptible to being blocked by walls and thus

unsuitable for in-building use.27 Apple's claims, however, are totally unsubstantiated. Before such

a valuable parcel of spectrum as the 5 GHz band is allocated for HSWDS, Apple's claims must be

tested fully and must be proven.

Furthermore, 10-15 km unlicensed short hops have little to do with in-building applications.

Present 18 GHz and 23 GHz microwave systems provide superior quality links at speeds even higher

than those proposed for the HSWDS. Thus, these higher bands are preferable for such applications.

24ARRL at 3.

25lt is well settled that the Commission has a "duty to consider representative alternatives to its
chosen policy and to give a reasoned explanation for its rejection of such alternatives." City of
Brooking Municjpal IeJe.phoDe Company v, F.C.C" 822 F,2d 1153, 1169 (D,C. Cir. 1987) (citing
Farmers Union Ceptral ExchaDIb Inc. v, FERC, 734 F,2d 1486, 1511 (D,C. ar.), ££[1. denied. 469
U,S. 1034 (1984) (footnote omitted». Failure by an agency, like the Commission, to consider all
elementa in promulgating rules, breaches its responsibility for exercising expertise in a reasoned
manner, aD' of Brookjnp, 822 F.2d at 1169 n.46. Thus, it would be "arbitrary and capricious if the
[Commission] ... entirely failed to consider an important aspect" of a rulemaking. Motor Vehicle
Mfrs. M'n v. State Farm Mutual Auto Ins. Co., 463 U,S. 29, 43-44, 103 S.Ct. 2856, 'Ji!,66-67 (1983).
Advocating reallocation of the 5 GHz band for short hop HSWDS links, without full consideration
of potential alternatives, would be such an arbitrary and capricious failure to consider an important
aspect of the reallocation issue.

26Apple at 17-18.

27Apple at 17.
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SERIOUS QUESTIONS ARE RAISED OVER mE FEASIBILflY OF
BAND SHARING TO ACCOMMODATE NEW UNUCENSED SERVICES

To accommodate the proposed new unlicensed services, certain band sharing would be

necessary. WINForum believes that its SUPERNet could share spectrum with MSS feeder uplinks,

if pending allocations are adopted for such links at WRC-95, and with government radiolocation

systems.28 Apple claims that its NIl Band could be co-primary with microwave landing systems,

MSS feeder uplinks, amateur operators, existing Part 15 devices, and ISM products.29

In its comments, TIA questions these claims because neither WINForum nor Apple provide

any analysis or other documentation to support their assumptions that co-primary band sharing is

possible. Other parties agree. ARRL sharply rebukes Apple's claim that sharing is achievable:

The use of directional antennas and long-distance paths is envisioned, yet there will
be no access or entry point regulation at all. Despite the obvious inability to regulate,
or even determine the source of interference, Apple contends that there will be
compatibility with "most" current and anticipated use of the bands proposed. The
petition utterly fails to explain how this will come about, or on what basis the
compatibility exists. The power levels, use of directional antennas, and path lengths
discussed in the Apple petition are commensurate with licensed radio services, not
with unlicensed part 15 use.30

The FAA warns that the band sharing proposed in the Petitions threatens "safety of life."31

It declares that the WINForum SUPERNet categorically could not share the 5 GHz band with

existing radiolocation and microwave landing systems.32 It also demonstrates that Apple's NIl Band

could not share the 5150-5250 MHz band with radionavigation and weather detection services.33

28WINForum Petition at 15-16.

29Apple Petition at 28-33.

30ARRL at 8 (footnote omitted).

31FAA at 1.

32FAA at 1-2.

33FAA at 3.
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ARRL demonstrates that Apple could not use the 5725-5875 MHz band without interfering

with critical amateur operations.34 LQP, AT&T and Constellation all demonstrate that sharing

between MSS feeder links and HSWDS in the 5 GHz band is highly unlikely.35 Specifically,

Constellation rejects the Apple and WINForum claims that HSWDS would be benign because they

do not provide any supporting data:

No specific technical regulations have been proposed and no convincing technical
studies have been submitted to demonstrate that such operations are compatible with
LEO MSS feeder links. In particular, technical studies are needed to determine
appropriate power limits on wireless transmitters and the aggregate EIRP density
needed to protect satellite uplinks, together with the technical means of ensuring that
such limits will be complied with in practice if the facilities are unlicensed.36

AT&T firmly disagrees with Apple's contention that its NIl Band could share the 5725-5825 MHz

band with ISM equipment.37

In addition to ensuring that any allocation for HSWDS is compatible with domestic

allocations, the Commission must guarantee that it is consistent with international spectrum

allocations. This approach enhances U.S. trade, as equipment manufacturers and other related

businesses would have greater opportunities to export product and greater incentives to develop new

product. Harmonization with the European HIPERLAN, for example, is promoted by several parties,

such as Harris and DMC.38

34ARRL at 10-12. ~Y2 Southern California Repeater and Remote Base Association at 8-16.

35LQp at 1; AT&T at 2; Constellation at 5. ~ Y2 Harris at 4.

36Constellation at 5.

37AT&T at 4.

~arris at 3; DMC at 2
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CONCLUSION

TIA supports the concept of establishing a HSWDS. Nevertheless, much needs to be done

before spectrum should be allocated for such a service.

Issues involving unlicensed short hop HSWDS links, interference protection, and band sharing

must be addressed. These issues are fundamental to the proposed spectrum allocation and must be

resolved before rules for a new HSWDS are even proposed. Consequently, TIA recommends that

the ColDlJlission incorporate these issues into a Notice of Inguiry so that a necessary record regarding

the WINForum and Apple proposals could be developed.
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