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Dr.H. V. Singh
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Sirr,

L ucent Technologies applauds the TRAI for its Consultation on Spectrum Related 1ssues
and gppreciaes the opportunity to comment on these important metters. Thereisno
question that the forecasted growth of wireless demand in Indiawarrants the alocation of
additiona spectrum. Lucent believes that spectrum alocations and related spectrum
policies should not only support the growing demand, but aso provide operators with the
flexibility to offer the services their subscribers need and the ability to meet those needs
using the technology that best satisfies the operator’ s business and technica

requirements.

Accordingly, Lucent suggests that spectrum alocations be technology neutrd and thet all
operators have equa opportunity to obtain the spectrum necessary to mest their present
and future needs. Lucent specificaly requests that the TRAI congder the alocation,
gther initsentirety or in part, of the North American PCS band (1850-1910/1930-1960
MHz) for commercid sarvicein India Wirdessinfrasructure for dl technologies
(GSM/CDMA/UMTY) isavailable for deployment in this band and its dlocation would
provide Indian operators with the economies of scae available with thiswidely used

equipment.

Pease contact me if you have any questions related to the attached comments.
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Chief Technica Officer
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Exchange Plaza, Bandra Kurla Complex
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Comments of Lucent Technologies

Introduction

Lucent Technologies Inc. (Lucent) welcomes the opportunity to respond to the TRAI'S
conqultetion on Spectrum Reaed Issues Lucent is a mgor manufecturer of wirdess
infradructure and a worldwide leader in the deveopment of gSoread  spectrum
technologies. Lucent's research organization, Bdl Labs has been a key contributor to
the ever-expanding cepabilites and fedures that characterize the  wirdess
communications indudry. Induded among these contributions are the initid proposa for
high cepacity cdlula sysem for mobile phone service in 1971, the fird commercid
cdlular trid in 1978, numerous patents for wirdess technologies incduding CDMA, ad
recent proposdspatents that describe the use of multiple antenna arrangements for
further increased wireless capacity and deta rates.

Lucent's comments focus on the need to dlocate spectrum on a technology neutrd bads
assuring that dl operators have an egua opportunity to obtain the necessary spectrum
resources to meet ther present and future needs. Lucent is particularly concerned that
operators who choose CDMA have access to spectrum that will dlow them to stisfy the
growing subscriber demand for their wireless services.

In addition to addressng the spectrum needs of CDMA operators, Lucent responds
directly to a subset of the specific quedtions asked in the Conaultation that are concerned
with spectrum availability and spectrum alocation.

Exigting Operators Should Have Equitable Near-Term Accessto Spectrum

Data reflecting the growth of mobile services in India, as described in the Consultation
(Fgs 21, 22), support the need for the dlocation of additional spectrum, and suggest
that customer growth and the associated need for additional spectrum is independent of
the wirdess technology deployed.  Accordingly, spectrum should be dlocaed and
avalable on an eguitable bass, with each operator receiving the opportunity to obtain a
dhare of that which is avalable. Indeed, the TRAI recognizes the need to ensure that both
exiging GSM and CDMA opeaors have adequate spectrum and further notes the
importance of eguipment avalability in its dlocation decisons (sec. 54). An dlocation
plan for additiond spectrum that provides CDMA operaors no pah for obtaning more
than the currently avalable spectrum — such as those shown in Table 23 of the
Conaultaetion and further described in Section 262 of the Consultetion — is dealy
discriminatory and ultimately not in the public interest.



The PCS Band Should Be Allocated For UseIn India

The TRAI propely notes that the possble use of the North American PCS band in India
would provide additiond spectrum applicable for CDMA use  Avalable infragtructure
and termind equipment could be used, dlowing Indian CDMA opeaors to teke
advantage of economies of scae for equipment designed to operate in this band.

The TRAI is correct to rase concerns relative to the potentid for interference between
the PCS band and the IMT-2000 band thet gpparently will be implemented in India  Such
concans ae undedandeble as the PCS downlink overlaps the IMT-2000 uplink.
However, as the TRAI is no doubt aware, there does exis a 2x10 MHz portion of the
PCS band that does not overlgp the IMT-2000 band.  This band would comprise 1900-
1910 MHz for mobile trangmit (uplink) pared with 1980-1990 MHz for base dation
tranamit (downlink).  Importantly, it appears that the dlocation of this band for CDMA
ue could be accommodaied with a minimum burden of inteference into sysems
occupying the IMT 2000 band.

In order to assess the posshility of interference caused by the potentid use of the
aforementioned portion of the PCS band, Lucent examined the feashility of deploying a
CDMA sydem in 1980-1990 MHz for Base Saion (BS) trangmisson when IMT-2000
systems operate in the adjacent 1920-1980 MHz band for BS reception (mobile tranamit).
This sudy, provided in Appendix A, shows that gppropriate frequency assignment, filter
desgn, and antenna engineering can dlow the two systems to coexis with acceptable
interference levels. These interference mitigation methods have been common practice in
the 850 MHz bands within India and China, where the CDMA 850 MHz BS tranamit
band isin the proximity of the GSVI 900 MHz BS receive band.

The dudy congdes tha isolaion of the intefering and victim sysems is primaily
required to mitigate two dominant interference factors — spurious emisson power from
the interfering tranamitter and totd interfering carrier power, which can cause victim
receiver blocking. Both interference factors can reduce the victim system’s capacity and
coverage.

Based upon experience ganed in the CDMA 850/GSM 900 co-existence dudies, Lucent
suggedts that an affordable BS tranamit or receive filter with reasonable physica sze and
insertion loss can provide a 60 dB rgection if a guard band of 2.25 MHz is utilized. With
this 60 dB of tranamit filter atenuation, the 107 dB of antenna isolaion required to
mitigate spurious emissons between an interfering PCS CDMA BS transmitter and a
viim IMT-2000 UMTS BS recever is reduced to 47 dB. It is recognized that the
inherent guard band, based upon frequency assgnment practices between interferer and
victim sysems is aout 1 MHz, thereby requiring an additiond guard band of about 1
MHz to obtain the aforementioned filter atenuation of 60 dB. Lucent suggests thet this
additiond guard band can be redized if the UMTS channd spacing is reduced from 5
MHz to 48 MHz, condgent with arangements permitted in dandards.  Similaly, if the



vicim sygem in the IMT-2000 band was CDMAZ2000, the additiond guard band could
be redlized by eliminating one (1.25 MHz) carier.

The required resultant 47 dB isolation can be provided through antenna separation.
Messurement data indicates tha two PCS BS antennas veticdly placed on the same
tower with the same orientation can achieve about 49 dB isolation. If the antennas cannot
share the same tower, the isolaion requirement should be achievable through verticd and
horizontd antenna separdtion the use of appropriste antenna pattern, downtilt, and
orientation, and, if necessary, the use of additiond filtering.

As desribed in the Appendix, an andyds of the isolaion required to prevent victim
recaiver blocking, agan assuming a 2.25 MHz guard band and the use of a 60 dB filter,
demands asmilar level of atenuation that is achievable through antenna separation.

The TRAI should be aware that as an dterndive to the dlocation of the aforementioned
portion of the North American PCS band (1900-1910/1980-1990 MH2), it might wish to
condder the dlocaion of the PCS band in its entirety (1850-1910/1930-1990 MH2).
Wirdess infragtructure and terminads are avalable in this band to support the use of
second generation technologies (cdmaOne (IS 95) and GSM) as wdl as third generdtion
CDMA2000 and UMTS.  Accordingly, this dlocation would not reduce 3G spectrum
avalability. It should dso be recognized that dthough such an dlocation would assign
soectrum for 3G use that is diginct from the IMT-2000 band, multi-band terminds are
gther avaldble or planned, and would dlow usas to essly roam into regions that
employ IMT-2000 and possibly other bands

L ucent Offers Responses To The Following Selected Questions Listed In Chapter 7
Of The Consultation

Question (i)

Should the 450 MHz or any other band be utilized particularly to meet the spectrum
requirement of service providersusing CDMA technology?

The TRAI Should Allocate The 450 MHz Band For Commercial Service

The TRAI is likdy aware of the growing use of the 450 MHz band for commercd
wireless sarvices in many aress throughout the world.  Propagation loss a this frequency
is markedly better (i.e, lower) than tha avalable a higher frequency bands
agoproximady 1.5 times better than that a 850 MHz, and more than 3.5 times better than
that & 1900 MHz. Accordingly, as indicated in the Table shown in Fgure 1, bdow, cdl
gze (i.e, coverage) a 450 MHz could be dmog 3 times greater than that achievable at
850 MHz, and more than 13 times greger than a 1900 MHz. The improved propagetion
peformance and the consequent &bility to sarve sparsdy populated aess more
economicaly makes the dlocation of the 450 MHz well suited to rurd environments.



Figure 1-Coverage Comparisons of IMT-2000 Systems at Various Frequency
Ranges'

Frequency Cell radius | Cell area | Relative

(MH2) (km) (km2) Cell Count
450 48.9 7521 1

850 29.4 2712 2.8

950 26.9 2269 3.3

1800 14.0 618 12.2

1900 13.3 553 13.6

2500 10.0 312 24.1

Lucent recognizes tha demand for infredructure and terminds that might be used
primaily in rurd aess could be limited, and that equipment availability could, therefore,
be problematic. However, third generation technology (CDMAZ2000) is dready avaladle
for use in the 450 MHz band and it has been successfully deployed in severd countries in
Eastern Europe as well as in Russa and China Within these environments, base dation
coverage areas with a radius of up to 60 km have been reported. The ITU has recognized
the potentid for the use of 450 MHz wirdess technology in devedoping (i.e, rurd)
environments and specific equipment requirements have been described in standards?
An dlocation for commecdd savices in this band, harmonized with dlocations
worldwide, would benefit from the economies of scde made avalable to manufacturers
of 450 MHz infragtructure and terminas.

It is further recognized that mobile terminas (handsets) designed for use in the 450 MHz
band would have to support the rurd subscriber’s aility to roam outsde the home
location, and would therefore require compatibility with the widdy used spectrum

! Qualcomm I TU/WPSF submission, June 11, 2001; “Coverage Comparison of IMT-2000 Systems at
Various Frequency Ranges, Including 450 MHZ"

2 New Technologiesfor Rural Applications: Final Report of ITU-D Focus Group 7; February, 2001
®ITU-R; M.1457



dlocations.  Lucent undergands that the need to provide such compatibility is wel
understood by handset manufecturers and that avalability of such multi-band terminds is

ubject to market demand.

In summary, an dlocation of spectrum in the 450 MHz band would provide rurd carriers
the ability to more economicdly offer to ther subscribers dae-of-the-at wirdess
technology and services To the extent possble such an dlocaion should be harmonized
with amilar dlocations worldwide, thereby providing rurd operaors in India access to
3G technology dready available for usein the 450 MHz band.

The TRAI should redize, however, that any dlocation of spectrum in the 450 MHz band
should be conddered primarily as a resource for rurd operators and not as a subdtitute for
any other dlocations that the TRAI may be contemplaing, such as additiond spectrum in
the 800 MHz band and the use of the 1900 MHz band. Raher, 450 MHz spectrum
should be congdered in addition to the bands currently being sudied or proposed.

Fndly, conagent with its view tha gpectrum dlocations should be technology neutrd,
Lucent suggests that the 450 MHz band, if dlocated, need not be dedicated to CDMA
technology. Reather, it should be awarded without regard to the operator's choice of
technology.

Question (iii)

Whether the IMT 2000 band should be expanded to cover all or part of 1710-1785
MHz band paired with 18051880 MHz?

The TRAI Should Permit IMT 2000 Technology To Be Deployed In The 1710-
1785/1805-1880 MHz Band

The TRAI is no doubt awae that the 1710-17851805-1880 MHz band has been
idertified, dong with other bands by WRC 2000 as IMT-2000 spectrum.  Lucent
suggests, however, that the TRAI need not specify any band for exdusive 2G or 3G use
and should provide opeaors the flexibility to use ather exiding 2G technology or
advanced technologies within any of ther licensed bands. An operator's choice of
technology should not be based upon whether that technology is labded as 2G or 3G, but
rather on whether it meets the operator’ s business needs and the needs of its subscribers:

It is likdy that operators will wish to deploy advanced systems in ther licensed bands
wherever it is technicdly possble  The improved spectrd efficiency of 3G sysems
offers increased cgpacity, higher data rates and the associated ability to provide a broad

4 To the extent that the TRAI isinterested in equipment availability, it should be aware that no CDMA
infrastructure is availablein the DCS 1800 band. Although the Korean PCS band overlaps, in part, with the

DCS 1800 band, the CDMA technology used in Korea cannot be directly adapted to the DCS 1800 band.
Specifically, differencesin the standard (e.g., different duplex spacing) and the need for software

modifications make the use of the technology problematic.



range of feature rich servicess The use of this technology should not be denied to
operators who seek to deploy such sysems but whose licenses lie in spectrum not
explicitly desgnated as IMT 2000. The improvements in spectrd efficency tha ae
available in advanced systems are graphicaly described in the Figure 2, below.

Figure 2 — Improvement in Spectral Efficiency

Spectral Efficiency (Bits/Sec/Hz/Sector)
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As indicated, the spectrd efficdency of third generation technology is about 30 times
gregter than that offered by early andog sysems and importantly, 3G technology is
shown to provide up to three times the spectrd efficiency avalable from 2G systems.

Smilaly, this levd of flexibility should extend to dl exiging bends induding the 850
MHz (cdlular) band. The result may well be that the licensad bands support a mix of 2G
and 3G sygems, conagent with the operaor's need to upgrade ther technology and
services subject to demand, rather than regulatory mandate.



Question (iv)

Should IMT 2000 spectrum be considered as an extension of 2G mobile services and
betreated in the same manner as 2G, or should it be considered separately and
provided to operatorsonly for providing IMT 2000 services?

The TRAI Should Allow LicenseesIn IMT 2000 Spectrum To Deploy Either 2G Or
3G Technology

Lucent firmly beieves that market forces will drive operators who receive licenses in
bands identified as IMT 2000 spectrum (eg., 1920-1980/2110-2170 MHz) to deploy
date-of -the-at sysems that provide the most efficient use of spectrum and offer data
rates that support new and innovative sarvices  However, condgent with the above
arguments, Lucent suggests that there be no regulatory requirement that any spectrum be
ued only for 3G technologies and, therefore thet there should be no exdusve “3G
licenses’.  Indeed, Lucent applauds the TRAI for its efforts on Unified Licendng
recommendations.  Lucent underdands that under this arangement, the licensee will
choose the type of technology (2G or 3G) it wishesto use.

Lucent dso agrees with the TRAI's obsarvation that a levd playing fidd demands the
dlocation of spectrum to be technology neutrd.>  Accordingly, the opportunity to obtain
new spectrum (regardiess of whether the spectrum is identified as IMT-2000) should be
equdly available to both CDMA/CDMA 2000 operators and GSM/UMTS operators.

Question (vii)

Please offer your comments on the methodology outlined in this Chapter for
determining the efficient utilization of spectrum. Also, provide your comments, if
any, on the assumptions made.

Lucent respectfully suggests that detalled evdudion by the regulaory authority of
technology specific goectrum  utilization, and the use of tha evdudion as input to
gpectrum dlocation decidons that would assign spectrum to operators based upon the
technology they use is ingppropriste.  Rather, spectrum dlocations should be technology
neutral, with the choice of technology and the associated efficiency of spectrum
utilization the decison of the licensee.

Notwithgtanding this concern, Lucent offers the following comments on the methodology
usad in Chapter 3 of the Consultation to determine the efficiency of spectrum utilization.

® Consultation, page 16



Lucent believes tha the methodology used to evaduate the technica spectrum efficiency
of wirdess technologies, described in Chapter 3 of the Conaultation by the metric
ErlanggMHz/Area, is only appropricte if the god of the TRAI is to determine the
spectrum efficiency associated with the maximum subscriber traffic cgpacity that can be
supported usng the asolute minimum cdl sze However, if the TRAI seeks to
edablish a more redidic measure of the rdative gspectrum efficiency of various
technologies, Lucent bdieves — for the following reason — that cdl area should not be
included in the determination of the efficiency of goectrum utilization.

Soedificdly, cdls in both CDMA and GSM ae not often deployed to an aolute
minimum cdl radius because technologies capable of supporting large traffic capacities
may not require the minimum cell sze to meet the traffic demand. This makes the use of
a minimum radius in the compaison mideading and not useful when comparing an
operator's view of the maximum capacity and coverage supported by various
technologies.  Further, the advantage provided by a technology that supports a larger cdl
gze (for a given traffic cgpacity) would not be recognized by the metric described in the
Conaultation.

Accordingly, Lucent suggests that for purposes of the measure of the spectra efficiency
of a given technology, the metric Erlangsgbandwidth be used. This measure provides a
comparison of the maximum average cgpacity that can be supported by a technology in a
given bandwidth. During RF deployment planning, other variables, such as cdl aress can
be consdered by operators. The cdl area will determine cdl count and directly influence
the infrastructure cost.

Lucent aso notes that it is not clear if a common Qudity of Service (QoS) criterion is
ued to derive the theordtical efficiencies for both GSM and cdma2000. When
cdculating spectrd  efficiencies for various technologies, the same channd modd
digribution (eg., x% ITU pedesrian A modd, y% ITU pedestrian B modd, 2% ITU
vehicuar A modd) and the same QoS should be used to asess the capacities  For
example, for drcuit voice savice a common Mean Opinion Score (MOS) can be
employed for dl technologies to derive the target error rates and the required sgnd to
noise raios, for packet data services the same dday/packet error criteria shoud be
conddered for dl technologies.

Smilaly, care must be taken to ensure that al parameters are equdly consdered for the
technologies in quedion. Lucent paticulaly notes that dthough the evauation incdudes
aloading factor of 0.8 for CDMA, that factor does not appear to be used for GSM.



Question (viii)

Please provide your perception of the likely use of data services on cellular mobile
sysems and itslikely impact on the required spectrum, including the timeframe

when such requirements would develop.

The Use Of Mobile Data Services And ItsLikely Impact On The Required
Spectrum

Although voice communication has and will likdy continue, for some time, to be the
primary sarvice offered to mobile subscribers, data sarvices are now avalable as part of
the menu of sarvices offered by mobile operators.  While voice has been and will dways
be the most essentid, naturd, and effective means of human communications, data
savices add a new and excting dimenson -- providing subsaibers with immediate
access to timdy information and online entertainment, as wdl as the ability to conduct
commercid transactions remotely.  Clearly, the applicaions of wirdess daa ae only
limited by the imaginetion of the indudtry.

Users who have no wirdine access to the Internet from home or from a public facility are
obvious beneficiaries of wirdess data sarvices. The Intenet is no doubt, the mogt
effective means to disssminate qudity informaion of dl types and to faclitae <Hf-
leaming, research, and dectronic correspondence (email, news etc). It is a highly
efficient and cost effective resource that is now widely used by governments, educationa
edablishments numerous public agendes, medicd savices public and  private
commerce and entetainment providers. The Internet complements public broadcast radio
and televison in a new way — by providing users with an interactive experience, dlowing
an Internet user to decide when, where and what kind of information he or she could
access and retrieve a any time.

The types of wirdess daa services are numerous and each has its own different traffic
pattern and, therefore, its unique transport requirements. Lean gpplications such as e-mall
or textbased Web pages ae the leest demading whereas red-time interactive
multimedia (audio-video) gpplications require advanced broadband wirdess networks
that ae capable of handling huge amount of data and ddivering it to end-users
condgently with minima deay. The dear worldwide trend is to build such networks
(both wirdine and wirdess) that ae cgpable of providing users with multimedia data
sarvices Idmply because it is percaved that such sarvices ae a most gopeding form of
communication and that they will generate Sgnificant demand.

Broadband wirdess networks require a dgnificant amount of radio spectrum to support
the large channd bandwidths necessary to deiver large volumes of data in minimd time.
Current (3G) mobile wirdess networks require 1.25 MHz (cdma2000) or 5MHz (UMTS)
channds.  Accordingly, the TRAI should dlocate spectrum blocks that are & leest 2x5
MHz with dlocations of 2x10 MHz or 2x15 MHz desréble



Much larger cand bandwidths ae envisoned by the socdled “4G" visonay
community. They see a need for ultra wide band channds such as 50 and 100 MHz (see
the ITU-R vison document of wirdes sysems “Beyond IMT-2000"). This vison
anticipates that around year 2015, such networks will bein service,

Advanced radio technologies and network architectures are criticd in curbing the appetite
for larger spectrum. Hence, spectrd efficiency and effective frequency reuse are key
metrics that should be examined by opeaors when delermining which radio access
technology would be best suited for ddivering the required services. The TRAI should
recognize, however, that the introduction and deployment of advanced radio
technologies dthough hdpful, will not diminae the ongoing need for additiond
spectrum.

Question (xx)
Should spectrum be allocated in a service and technology neutral manner?

Spectrum Should Be Allocated In A Technology Neutral Manner

As noted earlier in these comments, Lucent strongly supports the dlocation of spectrum
on a technology neutrd bass. Lucent dso believes that sarvice rules should be broad and
flexible, dlowing operators to provide services defined only under broad categories (eg.,
fixed, mobile) and subject only to wdl defined interference consderaions such as
trangmitter power limits and out-of-band emisson limits  This “light regulatory touch”
should dlow operators to eesly provide new and innovative services to their subscribers
without the burden of unnecessary controls.

Technologicd neutrdity should be a key factor in the TRAI's spectrum dlocation palicy.
The dlocaion of gpectrum, independent of the technology deployed, will provide
operators the flexibility to sdect the technology that best meets their service needs and
the needs of ther cusomers Importantly, the avalability of spedrum on a technology
neutral basis should promote the most efficient spectrum use as operators will have the
opportunity to acquire dedrable spectrum uncondrained by limitaions that could offer
that goectrum only to a given, but less efficient technology. Further, market forces within
the highly compditive wirdess indudry in India should drive opeaors to offer
innovative sarvices supported by new technology. Rules that redrict the use of
technology in any commercid wirdess spectrum could delay the deployment of such
srvices, to the detriment of operators and ther cugomers, and ultimady to the Indian

economy.



Question (xxv)

Comments of stakeholdersareinvited on the minimum blocks such as 2x2.5
MHz/2x5 MHz of additional spectrum to be allocated to existing service providersin
stuationswhere IMT 2000 band is opened aswell asin stuationswhereit is not
opened.

Spectrum Should Be Assigned In Blocks That Are At 2x5 MHz Or Larger

The TRAI should atempt to assure that its spectrum alocations provide a levd playing
fidd for dl operators, regardiess of the technology deployed. Any atempt to qudify the
dlocations based upon edimates of the reative spectrd efficiency of the technologies
should be avoided, as it gopears that the result of this scheme is the possible continued
use of a less spectrdly efficient syssem. Moreover, the accuracy of this type of andyss
is problemaic as ongoing modifications and improvements can change effidency
edimates potentidly impacting the spectrum dlocations.  Findly, Lucent beieves tha
technicd condderations and maket forces <hould dictaie  technology  choices
independent of any regulatory intervention.

Wherever posshble, the minimum blocks of spectrum should accommodate the increasing
voice capacity needs and the provison of new high-speed data services that can require
additional spectrum resources. Lucent believes that these needs demand tha blocks be at
least 2x5 MHz with larger blocks of 2x10 MHz or 2x15 MHz preferaole.



Appendix A — Interference Analysis

Lucent has examined the feaghility of deploying a CDMA sysem in 1980-1990 MHz for
Base Sation (BS) transmisson when IMT-2000 sysems operate in 1920-1980 MHz for
BS reception.  In the fdlowing, it is shown tha caeful frequency assignment and
aopropriate filter desgn and antenna engineering can dlow two systems to co-exig with
acceptable interference level. These interference mitigation methods have been common
practice in the India and China 850 MHz senaios in which the CDMA 850 BS tranamit
band isin the proximity of GSM 900 BS recaive band.

Because the PCS CDMA BS tranamit band is adjacent to the IMT-2000 BS receive band,
the potentid interference from the PCS CDMA BS transmitter to the 3G BS receiver
(induding UMTS and cdma2000 opeding in the IMT-2000 band) may cause 3G
recaiver desengtization, overload or/fand inter-modulation product (IMP). In order to
avoid 3G BS recaver peformance degradation, we provide the interference andyss and
asociated PCS CDMA to 3G BS antenna isolation requirement based on the technica
soecifications for the PCS CDMA trangmitter emisson mask and the 3G recever
characterigics. The term “BS antenna isolation” refers to the path loss (incduding the
propagetion loss through the ar and both effective antenna gains) between the PCS
CDMA BS antenna connector and the 3G BS antenna connector.

The BS antenna isolation guiddines from interfering transmitters to affected receivers are
determined by consdering the following four criteria

1. Isoldion used to ensure that the spurious emisson power from the interfering
transmitter recaived by the affected system is 10 dB below the receiver noise floor,

2. lsolation used to ensure that the totd interfering carrier power receved by the
affected sysem is 10 dB below the 1 dB compression point,

3. Isolation used to ensure that each of the 3rd order IMPs generated by the affected
receiver and caused by the interfering carriers is 10 dB below the recaiver noise floor,
and

4. l|sdation used to ensure that the totd interfering carrier power atenuated by the
dfected sysgem receive filters is 10 dB bedow the receiver noise floor to prevent
recaiver blocking.

The acceptable interference level a the affected BS receive antenna connector is -114.2
dBm/384 MHz for UMTS or -119 dBnv1.25 MHz for cdma2000, which is 10 dB bdow
the BS recaver noise floor (assuming a 4 dB receiver noise figure). The typicd 3G link
budget for RF planning does not teke into account externd interference from other
sysems If the 3G cdl layout is desgned to the maximum dlowable peth loss dictated by
the link budget, then the maximum pah loss in the presence of the acceptable
interference level will be reduced by only 0.4 dB (a conservative threshold).

It is found that in most cases, Criteria 1 and 4 are two dominant factors in determining the
antennaiisolation guiddines. Therefore, we will focus on Criterion 1 and 4 in this Sudy.

Criterion 1;



According to the IS97E, the PCS CDMA BS out-of-band emissons referenced to the
antenna connector shal not exceed -13 dBm/MHz & 1 MHz frequency offset from the
frequency block edge. The 1 MHz offsst from the band edge corresponds to a PCS
CDMA to UMTS center frequency separation of 417 MHz or a guard band of 1.625
MHz. It follows that the PCS CDMA BS emisson power levd fdling into the UMTS BS
carier recave bandwidth is -7.2 dBm/3.84 MHz Theefore, usng Criterion 1, the
required BS antenna isolaion from PCS CDMA to UMTS should be 107 dB [equd to -
7.2 - (-114.2)]. The same antenna isolation requirement gpplies to the PCS CDMA BS
and cdma2000 BS co-existence scenario.

Based on our expeience with the CDMA 850/GSM 900 coexigence dudies, an
affordable BS tranamit or recave filter with reasonable physcd sze and insation loss
can provide a 60 dB rgection with a 225 MHz guard band, dthough a shap filter roll-off
may increase the filter 9ze and insartion loss. With the 60 dB PCS CDMA BS tranamit
filter atenuation, the PCS CDMA to 3G BS isolaion requirement is reduced to 47 dB.
Because the PCS CDMA has an inherent guard band of 625 kHz from the lower band
edge (i.e, 1980 MHz) and the UMTS has an inherent guard band of 580 kHz [equd to (5
MHz - 384 MH2)/2] from the upper band edge (i.e, 1980 MHz), an additiond guard
band of 1.045 MHz is required. One of the possble goproaches to achieve this additiond
guard band is to reduce the UMTS channd spacing from 5 MHz to 4.8 MHz, consgtent
with 3GPP TS 25.104, which dlows the nomind channd secing of 5 MHz to be
adjused for a specific deployment scenario. For the PCS CDMA and cdma2000 (in the
IMT-2000 band) co-existence case, an additiona guard band of 1 MHz is needed.

In the red world, the antenna separations associated with the same antenna isolaion
requirement could be different from dte to Ste because different Stes may have various
antenna peterns, heghts, downtilts, reaive podtions (to other sysem antennas) and
relative orientations. Measurement data indicate that usng certan types of PCS BS
antennas, two tipto-tip antennas that are verticdly placed on the same antenna tower
with the same orientation can achieve aout 49 dB isolation. If two BS antennas cannot
share the same tower, a combination of the following schemes @n be used to achieve the
isolation requirement:

? Udng verticd and horizontal antenna separation
?  Udng gopropriate antenna pettern, downtilt and orientation
? Application of a cascade filter in the interfering BS transmitter or/and affected BS

receiver, if necessary
Criterion 4:

In order to prevent the UMTS BS recaiver blocking, the PCS CDMA BS tranamit power
of 46.8 dBm (conservaively assuming 3 CDMA cariers each with 16 W or 42 dBm)
should be attenuated by the UMTS receive filters to the acceptable levd. It can be
derived from the 3GPP TS 25104 Adjacent Channd Sdectivity (ACS) thet the UMTS
BS recever filtering shdl provide an average of 47.4 dB rgection a the adjacent UMTS
carier (which is locaed a 308692 MHz offss from the desred UMTS center
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frequency). With a 225 MHz guad band (used in the cdculation for Criterion 1)
between the PCS CDMA and UMTS, the PCS CDMA carier is located a frequency
offsats 4.17-542 MHz from the UMTS center frequency. Therefore, we consder that the
UMTS BS receive filter can dtenuate the PCS CDMA BS carier power by 474 dB.
Basad on Criterion 4, the BS antenna isolation reguirement from PCS CDMA to UMTS
is dbout 114 dB [equd to 46.8 - 474 - (-114.2)]. The andyss results for dl criteria and
conservative assumptions indicate tha the PCS CDMA to UMTS attenna isoldion
requirement of 114 dB isdictated by Criterion 4.

When an goproprigte UMTS BS recave filter is implemented to provide a 60 dB
rgection with a 225 MHz guard band and the PCS CDMA BS tranamit filter can provide
a 53 dB dtenuation, the PCS CDMA to UMTS BS isolaion requirement is reduced to 54
dB. As discussed above, this requirement can be met by verticdly placing two antennas
on the same antenna tower with a proper separation; if two BS antennas cannot share the
same tower, a combination of severd sthemes can dso be implemented to satidy the
isolation requirement.

For the PCS CDMA and cdma2000 (in the IMT-2000 band) co-existence case, we refer
to the 3GPP2 C.S0010 recaver dngle tone desendtization specification. It can be derived
from the C.S0010 that the cdma2000 BS receiver filtering shdl provide a 70 dB rgection
a 1.25 MHz offset from the cdma2000 carrier center frequency. It follows that based on
Criterion 4, the BS antenna isolation requirement from PCS CDMA to cdma2000 is about
9% dB [equd to 46.8 - 70 - (-119)]. The andysis results for dl criteria and conservative
assumptions show that the PCS CDMA to cdma2000 antenna isolation requirement of
107 dB is dictated by Criterion 1. When an gppropricie PCS CDMA BS tranamit filter is
implemented to provide a 60 dB dtenuation with a 225 MHz guad band and the
cdma2000 BS recave filter can provide a 49 dB rgection, the PCS CDMA to cdma2000
BS isolation requirement is reduced to 47 dB. As mentioned earlier, this reguirement can
be eesly achieved by veticdly placing two antennas on the same tower or a combination
of severd methods.

In sum, it is concluded tha with appropriate guard band, BS filters and antenna
separdion, both PCS CDMA and 3G (UMTS and cdma2000) systems can co-exigt with
eech other for compatible operaion, Imila to the CDMA 80 and GSM 900 oo
existence scenario.
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