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PREFACE

We gncady thank the TRAI for dating the discusson / consultation on this most
cucid issue of spectrum dlocation, spectrum  efficiency and spectrum pricing because
the spectrum regquirements are increesing due to more and more wirdess goplications in
the telecommunication fidd.

We dso congraulate the Regulaor for having brought out a vey comprehensve
conaultation paper bringing out dl the rdevant issues, which need to be debated and
conddered in order to have gppropriate gpectrum palicy in India

We have prepared our response to the issues raised in the consultation paper and our
response /report is divided into three parts.

Part — | Gives the Executive Summary

Part—II Explains the Complete Background of All the Relevant Issues

Part-111 Pointwise Response to the Questions Raised in the Consultation
Paper

We would be happy to provide any additiond information, which may be required by the
Authority.

Rdiance | nfocomm Limited
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EXECUTIVE SUMMARY

Spectrum allocation:
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Spectacular growth of mobile services in India &fter the introduction of wirdess
telephony based on CDMA technology. Wirdess tdecom likdy to overtake the
landline connections in Indiaiin this year itsdf.

The present dlocation of goectrum is unequad and aso insufficent to meet the
requirements of growth in future as wel as to meet the growing requirements of
broadband data services. Minimum equirement of spectrum is 15 + 15MHz to 20
+ 20 MHz to each mobile operatorsin line with the internationd Standards.

The dlocation of gpectrum should be technology and service neutrd.

Spectrum  dlocation should be contiguous and dlotted in one lot for better
planning of network , insteed of piecemed dlocation.

Levd playing fidd i.e, no preference for any technology, dl technologies should
be equdly treated in terms of spectrum dlocation. Both the CDMA and GSM are
mobile technologies and the operaiors usng both technologies have pad same
entry fee and are paying same license fee with amilar roll out obligations after
migration to unified access license and hence the need to remove the anomay of
difference in frequency dlocation.

Spectrum dlocation should be appropriate (suitable in terms of ready avalability
of handsts and infredructure). These should be avalable from multiple vendors
from different countries to avoid dependence on any vendor or any region.

There is no dngle spectrum band, which can be cdled IMT2000 band snce ITU
recommendation No. M.10362 has identified eght diffeeent bands or ther
combinations to be used for ITM2000. ITU permits flexibility in the use of bands
for different gpplications.

There are large number of countries where both GSM and CDMA technologies
ae operdive. However, there are countries where GSM system is working in
800/900/1800/1900 MHz and in no country CDMA sysgems are working in dl
these bands. The CDMA sysems on the other hand are working in 800 or 1900
OR 800 and 1900 MHz band only. Even in Korea, the CDMA sydems ae
working in 800 or 1800 MHz but not 800 and 1800 MHz band.

The requirements for guard bands and filters cannot be the ground for not
dlocating 1900 MHz band for CDMA operators because guard bands are required
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not only between two different frequencies but adso between the two operaors
using the same frequency band.

The ided band to meat the spectrum requirements of sarvice providers using
CDMA technology is USPCS band but the 450 MHz band could be dlowed as a
complement/ supplement to the 1900 MHz band but not as a subgtitute.

The whole of PCSI800 band (17101785 pw 1805-1880 MHz) should be
expanded to cover IMT2000 as the same has been recognized as IMT2000 band

by WRC2000.

In India, the licenses are technology neutrd and the licensees are permitted to
provide voice and data sarvices. There is nothing cdled IMT2000 spectrum sSince
ITU has recommended different bands for IMT2000 and hence IMT2000 service
hes to be congdered extenson of 2G sarvice as no separae licenses are required
for 3G services.

Reorganization/refarming  of oot frequencies is required to dlot  continuous
frequency band to the service providers. And avoid wastage in guard bands.

Snce we propose technology neutra gpproach, the band 1880-1900 MHz should
be technology neutra and should be available for FDD operations dso.

There is a growing requirement of data services This is provided as per the USO
guiddines and broadband policy recommended by the TRAI. The requirements
for mobile data services are increesing, paticulaly in the CDMA networks. And
this growth for wirdess data reguirements will need additiond spectrum of a
leest 5+5 MHz in addition to 15+15 MHz as minimum reguirement.

The spectrum dlocation procedure should be to dlow the dlocation of spectrum
upto 15+15 MHz to the exising operators. The regulaior need not determine the
efficiency of dther technology in order to dlocate spectrum. The spectrum should
be dlocated in a servicel technology neutral manner.

We idedly would not recommend any cgp on spectrum dlocation but sSnce the
make in Inda is yg not fully maued and the anti  competition
regulations/legidations in India are not, in ther present form, in a pogtion to
control the anti competitive behavior (hoarding of spectrum to  jeopardize
competition), we propose a cap and there should be a provison for a periodic
review as and when required. Moreover, there is no need to evolve any new
method of spectrum dlocation, whether there is a scarcity or nat, in any area

As regads the competitive gspectrum dlocation procedure  (auction/beauty
contests), any method, which gives equa spectrum for dl sarvice providers and
initid dlocation of 15+15 MHz as per internationd sandards and which does not
differentiate between technologies, is suitable for spectrum dlocation.
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In areas where segments of 900 MHz band are avallable even after meeting the
requirements of firg three GSM operdaors is such aeess 5 MHz downlink (889-
8% MHz) of 900 MHz band should be utilized for paring with 844-849 MHz ad
may be dlocated to the CDMA operators.

Spoectrum trading should be de-linked from the current consultation process and

should be spaady conddered snce trading has been permitted in matured
markets and it involves larger implications and a degper study.

In the Indian context, there may not be a separae specific sarvice to be cdled
IMT2000 sarvice for which any specid license is required. However, snce the
requirement for wirdess data in the form of High Multimedia Messaging (HIMM)
and other red time video gaming sarvices ae going to increese usng mohbile
devises, the combined cgp to indude such data services should be 20+20 MHz.

Kesgping in view the principles above we sugges the following spectrum
dlocation:

1) 1710-1755 MHz phwv 1805-1850 MHz (2 x 45 MHz) for GSM

2) 1850-1880 MHz p/w 1930-1960 MHz (2 x 30 MHz) for CDMA (B3)

3) 1900-1910 MHz p/w 1980-1990 MHz (2 x 10 MHz) for CDMA (B3)

4) 17551805 MHz piw 2110-2160 MHz (2 x 50 MHz) for 3G as per
ITU-R (B5) Recommendation M.1036-2. to be equdly shared
between GSM and CDMA.

5 45254575 MHz plw 462.5-467.5 (2x5 MHz) for CDMA

(In terms of policy we are in favour of technology neutral approach for spectrum
allocation but to bring in parity with the GSM spectrum allocation we have
suggested the 450 MHz to be earmarked for CDMA based operators)

Spectrum efficiency :

(w).

Technicd and spectrum  efficdency should not be interchangesbly used since
trade-off between technica (cost) and spectrum (resource) efficiency is important.
TRAI should use market principles and dlocation processes to ensure maximum
efficdency of networks. The Regulator should consder methods of encouraging
efficient use of spectrum rather than aming to messure or determine what is
efficient because there is no single metric, which can be specified for measuring
spectrum efficiency. If a dl, one measure is to be used it should be elanggMHz
and not erlanggMHZ/KM.



Spectrum pricing
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Spectrum and cepitd are subditutes i wirdess systems. Additiond  spectrum
means that an operator can indal fewer base gations to get the same capacity and
qudity of service Sevice provides will use ther spectrum in order to minimize
the capitd expenditure needed to provide the service. Hence it is important thet
the spectrum is priced in a manner, which will induce the operators to firg invest
in up graddion and optima utilization of ther networks before they seek
additional spectrum.

While dedding &out the pricdng policy for gpectrum, rasng government
revenues should not be the objective a dl. The objective should be to provide
efficient and affordable service to the masses. The price should be based on
recovery of cog of adminigraion or managing pectrum. Auctioning is not
suitable in the present Indian context.

Since spectrum pricing a higher leve, will lead to increese in the cogt of service
and will be agang the nationd objective of NTP99 to provide affordeble
srvices. Adminidration cost recovery bads for spectrum pricing upto the initid
entittement of 15+15 MHz and maket driven effidency based AIP beyond 15+15
MHz isrecommended.

Charges Spectrum to exiging | Additiond  gpectrum | New entrants
operaiors upto 2x15 | to exiding operators
MHz.(spectrum beyond 2x15 MHz.
entittement as a part
of licence).

Onetime entry fee NIL NIL Same & pad by
exiding licensees to
enure leve playing
fidd.

Annud charges Minimum charges Charge per MHz to | Same as proposed

based on recovering be arived a on the | for the exiging
the cost of bass of AIP | licenseesto ensure
adminigering method which can | levd playing fidd
gpectrum on charge dso ensure
per MHz basis. gpectrum  efficiency

based on maket

mechanism.

(ad). For encouraging the coverage in rurd aress, pecid discounts like deducting

the

revenue obtained from services from such aress from the gross revenue for the
purpose of cdculaing annud license fee, exemptions of exciselcusom duty on
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the equipment used in such areas and no annua charges for use of 450 MHz in
rurd areas etc are suggested.

There is a need for change of the formula for payment of royaty charges for the

basc (Unified Access) licensees for teredrid links Idedly, we should suggest

this charge ds to be based the cos of cost of adminidration recovery method.

However, due to the reasons stated in answer to question (xvi)) we propose:

?7? migration to roydty charges based on proposed percentage basis of AGR to be
in line with the Smilar charges for the cellular operators.

?7? Allocation of frequency spots for the entire cirde agan in line with the
cdlular operators, instead of townwise alocations as at present.
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TRAI CONSULTATION PAPER NO 11/2004 ON
SPECTRUM ISSUES

BACKGROUND

1.0  There has been an unprecedented growth in wirdess sarvices in the country in the
recent past. The number of wirdess subscribers is growing @ the rate of more than 1.5
million per month.

1.1  The tdedendty has increased from about 2 per hundred up to the year 2000 to
more than 7 per hundred today. The growth since 1995, when the fird mobile was
launched, was 126 million till the end of 2002-03 and in the next one year or SO more
than 21 million mobile subscribers have been added. In policy terms it means achieving
the teledensity targetsof NTP’ 99 (i.e, 7 per hundred by 2005) much aheed of time.

12  This unpardided growth in wirdess subscriber base has been ataned after the
introduction of wirdess tdephony based on CDMA technology. Apat from introducing
date -of- the- at technology, CDMA opeaors dso introduced an dement of
competition in the market leading to the fdl in taiffs and incressed demand. Mobile
phone is no longer the preserve of the dite class of the society. It has become a necessity
and the increesng use by the masses is the only way of empowerment of the ordinary
people in the country. It has in fact become a mass movement.

1.3 The coming years would witness further expanson in mobile services to rurd
aess as wdl and the next target would be to rase rurd tdedensty which will provide
access to millions living in rurd aress across the country.  CDMA as an established
mabile technology will play a crucial rolein this development.

1.4  Ancther important area in providing rurd access would be the rollout of internet
dhabas / PTICS in rurd aeas which will hep provide information to the masses It is
here that CDMA which is proven for its broadband cgpabilities will be extensvedy usd
because of the low cogt in rollout of wirdess broadband to connect the rurdl aress.

FUTURE PROJECTIONS

20 As a fird god, futher exponentid growth in wirdess tdecom savices is
expected in the coming years surpassing the NTP '99 teledendty target of 15% before
2010. It is expected tha mobile tedephones would overteke landline connections in India
in 2004. Theredfter more growth is expected in wirdess tdephones rather the landline
The growth projections are shown below:
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YEAR FIXED (Millions) MOBILE (Millions)
2002 394 105

2003 20.7 28.9

2004 421 565

2005 50.6 85.0

2007 57.9 1220

Source: Gartner Report — Tdecom Summit 12004

21 The Asxocddion of Unified Tdecom Sevice Providers of India (AUSH),
erswhile ABTO, had submitted its projections of demand in August ‘2003 for the then

basc sarvice operators (Snce migrated to the Unified Access license in Nov 2003) to
DOT Committee for conddering effective utilization of and additiona requirement for
gpectrum. The table below gives those projections .

PROJECTIONS OF DEMAND - ABTO (now AUSPI) ESTIMATE

(FHguresin Million)

Quarterly Jul- | Oct- | Jan- | Apri | Jul- | Oct- | Jan- | Apri | Jul- | Oct-
Sept | Dec |mar |I|-Jun | Sept | Dec | mar | I|-Jun| Sept | Dec
‘03 | ‘03 |‘04 (‘04 |04 |‘O4 |‘05 |‘05 [‘0O5 |05

No of 54 59 6.4 7.1 75 8.1 8.6 9.2 97 10.3
Subscribers

22  Thee proections were given to the DOT in August’'2003 and the actud figures
today show that the projections have dmost come true.

2.3 In addition to the above with the introduction of mobile /wirdess sarvice based
on CDMA technology, there is incresang competition and this competition will grow
further and the demand for wirdess sarvices which will incdude incressingly data
sarvices, is likdy b increase on account of the ability of the UASL licensees to provide a
bouquet of sarvices through one window providing convenience to the subscribers
Therefore, there is a need for a fresh look at the requirements of frequency for the CDMA
operators.

PRESENT ALLOCATION OF SPECTRUM

30 The present dlocation of gpectrum is governed by the respective license
conditions and the NFAP provisons and is tabulated below:

824-844 plw 869-889 CDMA(WLL-M) 2x 20 MHz
890-925 p/w 935-960 GSM Cdlular Mobile 2 x 25 MHz
1710-1785 phw 1805-1880 GSVI-1800 (DCS 1800) 2 X 75MHz
1880-1900 corDECT (TDD) 20 MHz

19201980 p/w 2110-2170 Allocation for IMT 2000 in 2x60MHz

future
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3.1 From the table it is seen that only 20+20 MHz tota spectrum has been earmarked
for the CDMA operators, which means in dl 14 cariers and not even four carriers can be

dlocated to the UASL licensees where four operators are operating.

3.2  Theoreticdly, it may be dated tha DCS 1800 band has been earmarked both for
GSM and CDMA technologies as per IND-48 (India footnote in NFAP). However,
precticaly this dlocation is suitable only for GSM operations because of non-availability
of the compdible handssts and equipment in this band (DCS-1800) for CDMA
operations.

3.3 In view of the dove the CDMA operators are unable to expand ther networks,
and will not be ale to make full use of the technology by providing high speed daa
savices to the subscribers unless agppropriate spectrum is earmarked/ dlocated to the
CDMA operators.

REQUIREMENT OF ADDITIONAL SPECTRUM

4.0  Spectrum is an important resource for any wirdess mobile operator to build large
networks with economies of scde and in a short time It is wel known in cdlular based
mohbile technologies, that a given capacity can be served most economicdly with largest
soectrum made avalable to an operaor. Lack of spectrum will throttle any mobile
busness and wherever large networks have been built, they invariably had access to large
chunks of spectrum.

41 The CDMA operators aso plan to provide high speed data
networksbroadband services in the near future. The projected growth in both voice

and data sarvices should be fadlitated by earmarking the adequate bandwidth for the
CDMA operators. The present 5 + 5 MHz cap per operaor on CDMA is not cgpable of
meeting the growing requirements of voice and data services

42 Daa is becoming an incressng traffic load in CDMA networks which drives
spectrum requirements. As could be seen by the popularity of various options on mobile
phones induding daa requirements, the subscribers are increesingly usng these services
and the therefore the radio resources are taken away from voice for data sgnificantly.
CDMA 2000 1X dtes provide for voicetdata sarvices from the same dtes on the same
carriers usng the available radio resources over the air.

43 At each dte the ar capacity avaladle is being shared by voice and data with
neither getting full resource, dthough fortunately to some extent, the busy hour voice and
data loads ae not concurrent. However to increasingly cater to data services, an

operator is better off by dedicating carriers to data only and separating voice
carriers. This would result in a more efficient use of the spectrum in terms both erlangs

per sector for voice and Kbps of data throughput per sector.

4.4  However to do that, the CDMA operator needs dedicated carriers for data,
specidly beyond the current 4 carriers which could serve voice only. India has embarked
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on a rgoid program of bridging the “digitd divide’ and the only way to do this is to
provison ubiquitous data servicesto dl.

45  For daa savices (for which CDMA is the best plaform) which we intend to
provide shortly, cannot be managed in the present 5+5 MHz dlocaion as separate radio
cariers will be required foo CDMA 2000 1X EVDO implementation. It is important to
highlight at this Sage thaa CDMA sarvices introduced on a country- wide bass since last
year have atracted over 8 million subscribers. This shows the tremendous growth
potential that exists for the same.

TECHNOLOGY NEUTRALITY & DEVELOPMENT OF NEW APPLICATIONS

50 Thee is a lot of discusson on the introduction of new gpplications being
developed under different technologies in the world. As we know the licensees in India
are technology neutra and the scope of sarvice under the license includes both voice
and/or nonvoice messages over the Licensee's network in the service area and includes
provison of dl types of sarvices except those, which require a separate license. The
Licenses do not indicate the speed at which the non-voice message/data can be
transmitted.

51 It is ds0 brought out here that in our country the firg two cdlular licenses in
Metro didricts and circles mentioned only the cariage of ‘message’ without specificaly
mentioning ‘Voice & Non-Voice messages. Only the 4" Cellular License specified in the
scope of serviceto include ‘Voice & NonVoice messages.

52 All the basc savices licensss issued in 1997, in 2001 and now the Unified
Access License specifies the SERVICE as cariage of ‘Voice & NonVoice€ messages.
Sill the firg three GSM operators are planning / providing GPRS / EDGE sarvices which
are not ‘Voice Messages. The idea here is not to say as to why the GSM operators
are providing such services. Our contention is that whatever servicesgpplications any
technology is cgpable of providing, should be permitted and should not be denied to the
consumers only because any license condition does/does not specificaly permit / prohibit
it. Benefits of technology must go to the consumers whether it is one technology or
the other.

5.3  The present access licenses granted to the operators permit them to provide
all services whether voice or data. In future when new applications (4G) will come,
these will dso be provided under the existing license dnce the license is not required to
be amended every time there is an additiond agpplication which is invented and which is
possble to be provided under the existing network.

54  The only issue for condderation can be as to whether the new applications can be
provided with the same spectrum or additiond spectrum is required or whether the same
bandwidth can be used for providing any additiond gpplications, which might be
deve oped by the technology developers for use in the networks in future.
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PRINCIPLES OF SPECTRUM ALLOCATION

6.0 While every one bdieves and propagates the efficdent utilization of vaudble
spectrum resources, the spectrum alocation procedures have differed from regulator to

regulator depending upon the requirements in each country. However, there are some
fundamental principles which need to be followed in the maters of spectrum dlocation

and these are:

?? All the operators should have adequate spectrum (in line with internationa
standards)

?? Spectrum dlocation should be technology and service neutrd.

?? Spectrum dlocation should be contiguous and dlotted in one chunk, instead of
piecemed dlocation, for better planning of network.

?? Levd playing fidd i.e, no preference for any technology, dl technologies should
be equdly treeted in terms of bandwidth alocation.

?? Spectrum dlocation should be gopropriate (suitable in terms of ready availability
of handsets and infrastructure)

?? These should be available from multiple vendors from different countries to avoid
dependence on any vendor or any region.

?? Indian service providers are not to be put on the mercy of any specific vendor or
country.

?? Frequency bands not to be earmarked with a hope that in future some vendor may
develop the equipment/ infrastructure/multi- mode handsets.

?? Internationd practices to be followed while eermarking/alocating spectrum

6.1 The above principles have been consdered and followed by the WPC w0 far
while dlocating spectrum for different services, because though the licensss ae
technology neutrd for providing the services as defined in the license agreement, yet the
licenses do specify frequency dlocations that have resulted in the deployment of
paticular technologies in different bands CDMA in the 800 MHz band and GSM in the
900 MHz.

ADEQUATE SPECTRUM ALLOCATION ASPER INTERNATIONAL
STANDARDS
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7.0  Paticulaly, the dlocation of spectrum for any mohbile technology hes to be in line
with internationd standards and norms. CDMA networks are designed to cary higher
traffic to include voice and data requiring far larger spectrum bandwidth. As may be seen
from the Table given & Annexl tha, in dl the mgor countries where CDMAZ2000
technology is beng used for providing mobile savices the spectrum dlocated to the
operaors is vaying from 10 +10 MHz to 20 +20 MHz except Hong Kong where
Hutchison has been dlocated 7.5 MHz. In contrest in Indiay CDMA operators are dlotted
only 25+25 MHz initidly which is adysmdly low and further this dlocatiion has a cgp
of 5+5 MHz

7.1  Our requirement is that the dlocations being made to CDMA operators in India
move closer towards internationd averages and CDMA operators are dso dlocated a

least 15+15 MHz spectrum, at least on par with GSM operators.

7.2 This will bring aout grester efficiency and better effective utilization, which adds
dgnificant economic vaue to both consumers as wel as government. Operators could
build chegper networks with adequate spectrum rather than condrained to add cels a
eech expandon of cgpacity. Qudity of services would dso dgnificantly improve snce
there would be lesser congedion in the networks and fuller utilization of exiding
resources.

7.3 It is important to note that the USA and Europe enjoyed high tdedendties
(typicdly more than 50 lines per 100 populaion) through extensve teredtrid wired
neworks prior to the introduction of mobile sysdems the devdopment of mobile
networks has therefore supplemented the cepacity of terrestrid wired networks. In
contrad, teledengty has been much lower in India (7 lines per 100 population), and the
demand for wired connectivity has not been satisfied. Mobile networks have been
ingrumentd in increesng teledendty and will continue to do so for the foreseesble
future. It is vital therefore that sufficient spectrum is made available to serve this
demand for connectivity: as a minimum, 2 x 15 MHz should be made available for
each operator.

ALLOCATION IN SMALL BLOCKS —INEFFICIENT WAY OF ALLOCATION
OF SPECTRUM

8.0 Today, the Government’s rationale for awarding spectrum is that since
spectrum is a limited resource, it should be assgned based on need and in small
blocks according to the technology used by the operator and further allocation is
made only when certain subscriber targets are met. Awarding spectrum on a piece-
med and ad hoc bass reaults in various inefficdencdies, induding the need for operaors to
use more guard bands than usud due to the lack of contiguous spectrum.  Since guard
bands do not support traffic, more guard bands leed to wadte of spectrum. Moreover, in
no country, the spectrum has been dlocated on the basis of subscriber numbers.

8.1 Idedly, operaors should be assgned larger blocks of contiguous spectrum, at
leest 15 + 15 MHz to 20 + 20 MHz. Larger blocks of spectrum provide an operator with
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increesed flexibility for the provison of services and permit the operator to better meet
the needs of its subscribers. 1t would dso encourage the operators to seek ways to
become more efficient. Allocation of adequate spectrum to the mobile operators will
help them to:

?? PFanther network more economicaly and efficiently
?? Provide better coverage in remote and inaccessble areas
?? Makeit affordable for the subscriber

?? Provide voice daa and multimedia services compareble with  internationd
sandards.

APPROPRIATE SPECTRUM

9.0 All technologies have to grow and it should be the endeavor of the Government
and the Regulaiory Authorities to ensure that the growth of any technology is not
hampered due to the lack of the adequate spectrum. While ensuring adequate spectrum
for the different technologies, it has ds0 to be ensured that the spectrum allocated for
different technologiesisappropriate.

9.1  Approprigteness of gpectrum would meen that it should be in line with the
internationdl prectices 0 that the operators do not face the problems rdating to the
avalablity of handsets and equipment which are compdtible with the exising networks
and those of networks in the internationd market. The operators should aso not be left a
the mercy of one or two vendors in the world market otherwise cost effectiveness will be
logt.

9.2 The mog important rationde in the forward looking changes brought about by the
government in its tedlecom policies has been that the benefits of technology should not be
denied to the subscribers. In order to ensure that all the benefits of a technology are
made available to the consumers at affordable rates it is essentid that dl the operators
udng different technologies should be dlocated adequate and appropriate spectrum. They
should not be hampered by inadequate amounts or inappropriate alocations of spectrum
while competitors with a different technology are granted better access to spectrum
resources.

LEVEL PLAYING FIELD - SIMILAR SPECTRUM FOR MOBILE
TECHNOLOGIES

100 Both, GSM and CDMA are mobile technologies. Both basic and cdlular
operators are providing fully mobile services in the country. Both the GSM technology,
beng used by the cdlular operaors and the CDMA technology, being used by the
Unified Access Savice provides ae fully mobile technologies cgpable of providing
exactly amilar mobile servicesin the country.

10.1 Both have paid same entry fee and paying same license fee: The ertry fee pad
by the basic service operators has been brought a par with the entry fee paid by the &'
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cellular operator in each circle. The license fee in the form of revenue share is the same
for both types of mobile operators. In fact the license fee far the firg three GSM licensees
has been reduced and they are paying less license fee than the Basc licensees migrated to
the UASL.

10.2 Difference in frequency allocation: Despite having pad the smilar amount of
entry fee and now paying the same license feg the dlocation of frequency is, however,
different for both types of mobile operators. The mobile sarvice operators providing
sarvice basad on GSM technology are dlocated 44 + 4.4 MHz initidly and it goes up to
10 + 10 MHz (spectrum upto 15+15 MHz has ds0 been earmaked). However, the
mobile operators providing service based on CDMA technology are dlocated 2.5+2.5
MHz initidly and the maximum dlocation is limited to 5+5 MHz on completion of given
roll out obligations.

10.3 Remove this anomaly: This anomdy needs to be rettified and amilar /same
gpectrum needs to be dlocaed to dl the technologies for the wirdess service in India
kegping in mind the levd playing fidd conditions 0 populaly pronounced by the
regulator and propagated by the wirdess services usng other technologies.

104 Equa Opportunity in Spectrum Allocation : It is of critica importance for the
regulator to create a level playing field for wirdess operators in India in order to promote
further invesment in the country. The current spectrum dlocation for CDMA operators
in India varies from 25 to 5 MHz compared with 4.4 to 10 MHz for GSM operators (one-
way). For CDMA operators this amount is not enough even to support the minimum
cgpacity projections required over the next two years for voice sarvices only. At the very
minimum, the CDMA operaiors should have access to the same amount of spectrum as
GSM operaors. The amount of spectrum assgned should be independent of the
technology chosen by the operator, and consequently, there is no need for the regulator to
determine the effidency of ether technology in order to dlocate spectrum. The same
regulatory environment should agpply to al mobile service providers and thelr success or
failure should be based solely on marketplace factors.

CONTIGUOUS SPECTRUM ALLOCATION

110 Apat from the requirement of equa and additiond spectrum for both the mobile
technologies, it is dso essentid that the gpectrum should be allocated in one chunk and
contiguous instead of allocating spectrum in small chunks and on different soots.
The contiguous and one time dlocaion hdps in avoiding the wadage of scarce and
vauable spectrum through requirements of guard bands. It dso helps in better planning
for purchase of equipment a ressondble prices. This ultimatdy hdps in meking the
sarvices available to the subscribers a affordable rates.

11.1  Non-Contiguous Allocation Is Inefficient and Anti-Competitive : Allocation of
non-contiguous frequency bands to a single operator is inefficent, amply because of the
need for each operator to st a guard band between them and the adjacent operator to
avoid adjacent channd interference. Consequently, the interleaving of different service



19

providers leeds to an inefficient utilization of spectrum and loss of qudity of service to
subscribers.

112 As is shown in Fgure 1, the interleaving of savice provides frequency
dlocations leads to a wastage of spectrum, and might be anti-competitive if any one
sarvice provider (example Service Provider 3in Figure 1) is dlocated a contiguous band.

Seryics Sapace Semvice Servine

Provider 1 Provider 2 Pravider 1 Prowider 2 ServigEgaider 3

" Fraquency (Hz,

Exlra spacirum availabie
. 2 to Service 3
Guard bands between = &

different sarvice providers

Figure 1

113 If we look to the future, it might be possble for new wirdess technologies to use
guad bands and temporarily avalable spectrum for multiple dternate  services'.
However, a this time, with the condrants on technology, the TRAI's intention to
achieve contiguous alocation isa gtep in the right direction.

114 As is explaned in the Conaultation Peaper, the current dloceation for wirdess
telephony servicesis asfallows:

WLL(M) and CDMA 824-844 phw 869-839 MHz
GaV 1,23 890-915 p/w 935-960 MHz
GSM 4 and additiond 1, 2, 3 1710-1785 phw 1805-1880 MHz

115 Within these broader dlocations, the operators are assgned ther frequencies in
such a manner that guard bands are used between the different operators using same or
different technology, of which would be saved if service dlocaions were made
contiguous. This autometicaly will provide operators with space for additiond carriers.

116 It is dear that reorganization of spot frequencies dlocated to various sarvice
providers to creste contiguous bands is dedrable The immediate question is how to
achieve thisgod.

' Horne, W. D., Adaptive Spectrum Access: Using the Full Spectrum Space, Telecommunications Policy Research
Conference, 2003. Available at http://intel.si.umich.edu/tprc/papers/2003/225/Adaptive_Spectrum_Horne.pdf
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Reor ganization Strategies: Svapping

I nter-Operator Unregulated Svapping

Service Service Service Service
Provider 1 Provider 2 Provider 1 Provider 2
Figure 2

117 In this case, the operaors will exchange dlocated bands of spectrum, as they
deem necessary. This is a codless transaction for the regulator and has no transaction
cods As a result, impact upon subscribers will be minima. The only possble impact will
be cods of reorganization of network operations by the operator. However, this cost will
not be a barier to the success of this swgp because of the increased efficiencies avalled
by the service provider because they are moving towards a contiguous spectrum band.

118 However, for this sysem to work, the following conditions will have to be met in
every angle swap for each individua operator:

Vdue of old bandwidth ? VVadue of new bandwidth @)
Gain in gpectrum in Hertz > Width of one channd in Hertz )

119 There is a game tha can be played between two operaors who use different
technologies Condgder a GSM and CDMA operator swap spectrum. In this case, while
the GSM opeaor can fit n caries in the additiond spectrum it gains, the CDMA
operator can fit m carriers in its additiond spectrum. In most cases, n ? m and as a result,
the perceived benefits in teems of revenue to each operator are different. Thus, the
operaor who loses the game might not cooperae in the swap. Embedding this by
madifying (1) condition in (3) beow,

Vdue of new spectrum to operator 1 = Vaue of new spectrum to operator 2 )
1110 Hndly, we nesd multi-party cooperation for highly interleaved spectrum bands.

In such a case, operators could again play games to prevent other parties from benefiting
from swaps.
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1111 The inter-operator swgpping mechanism can work for the reorganization of
oectrum in order to create contiguous bands. However, the maket might indulge in
game playing and even though the codsts of the technique are low, non-cooperaion by dl
concerned players might lead to continuation of inefficiencies to some extent.

1112 Regulator Imposed Swaps : The regulaor can dso force the swapping of
spectrum between operators. In this process, diktat repaces market forces present in the
previous system. However, this reduces uncertainty due to game playing. The regulator
will have to be careful to ensure that no operator loses out in a swap and Smultaneoudy
ensure the maximum benefits to the public aswell asin the efficient use of spectrum.

1113 The problem with this sysem is that it depends heavily on how the regulaor
vaues spectrum dlocated before swepping. If the vduations ae incorrect, the swap
might result in a biasad result, or in litigation. The regulaor in this sysem will have non-
zero, podtive cods, while the service providers will have smilar cogts to the unregulated
swvgp sysem dectribed earlier. The chance of litigation in this sysem is dso higher, and
as such, the cogts of this system are grester than the inter-operator swapping system.

1114 Regulator-Managed Inter-Operator Swapping : In this sysem, dl operaors
submit their vauation of ther spectrum dlocation, and in order to ensure a correct
vaudion the regulator depends on sarvice providers to provide their vaduations. The best
option is to pursue a sandard method (andogous to those used for spectrum requirements
eg. ITU-R M.1390) and ask sarvice providers to cdculae the vaue of every band of
oectrum they possess. For example, the metric could be a function of the subscribers
saved in that band, or the traffic carried by that band. This is only indicative — the actua
function used will be complex to caculate.

1115 Once the interested operators submit their vauations the regulator coordinates
the swapping of gspectrum in order to best utilize spectrum, and to fit within the
conditions of the inter-operator swep, (1) and (2) above. The regulaor must dlow ‘dl-a-
none swgps by any one operator. For example, if operator X wants to swap only 1 of n
possble bands, it is not dlowed to paticpae This ends games that prevent other
operaors from creating contiguous bands. The regulator should be wise in swgpping and
displace the least number of operators from ther current adlocaions while smultaneoudy
cregting the maximum number of contiguous bands. Since it is in the benefit of every
savice provider to operate in a contiguous band dl will paticipate. As a reault, the risk
of litigation is reduced, and the benefits to service providers are maintained. There are
some adminidrative codts, but these |ess than in the second system described above.

To formalize the system, we can present it as.
Maximize the number of contiguous spectrum bands M

ubject to
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Minimum number of swaps between operators ()]
Vdue of old bandwidth ? VVaue of new bandwidth ®)
Gain in spectrum in Hertz > Width of one channd in Hertz 6)
where (6) and (7) apply to each operator.

1116 Technical Feasbility of Swapping : In order to achieve any of the above sysem
objectives, irrespective of choice of method, we must edtablish the technicd feashility of
the process. This means that if contiguous bands are to be dlocated, there should be
minimum interference due to the reorganization, and that it should not disturb any present
nonwirdess teephony dlocations. The following conditions embed these concerns for
the forma problem (1) defined above.

Minimize the amount of interference in the reorganized spectrum )

Minimize the relocation of spectrum dlocated to other services ®

The stidfaction of these conditions will minimize the cost due to technicad reasons in any
of the methods described before.

SPECTRUM ALLOCATION LINKED TO AVAILABILITY OF HANDSETSAND
INFRASTRUCTURE

120 While earmaking spectrum for CDMA operdions, it should be ensured that the
dlocation is made in the band in which the compatible handsets and equipment are
avalable from multiple vendors from different countries so that the CDMA operaors in
India are not left to the mercy of one vendor or one or two vendors from the same country
to develop new equipment in new frequency bands.

121 Also it should be ensured that the soectrum is earmarked based on the availability
of the compatiible equipment today indead of dlocaing spectrum with an atached
condition that some vendor may develop the sysem basad on this spectrum in future
due to huge demand in India or in other words locking the spectrum dlocaion to one
technology. As an example dthough the 1800 MHz was made avalable to CDMA over
the 2 years no CDMA operator could use this band because of lack of CDMA  handsets
and infredructure in this band. So dthough the government indds that there is
technology neutrdity of implementing the technology of choice, the spectrum dlocation
in redity locked the development of wirdess sarvicesto GSM.

122 Such futurigic allocation on the assumption of vendors developing the
syssem will not be hepful because such systems may or may not develop and the
CDMA operators will be left in the lurch waiting for such vendors whereas the demand
for additiond spectrum for growth is available today.

CORELATION BETWEEN SPECTRUM EFFICIENCY AND SPECTRUM
ALLOCATION
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130 The ground for dlocation of lesser frequency for CDMA operétors is tha CDMA
technology is spectrdly more efficient than the GSM technology. While it is true that
CDMA isthe latest and spectrally more efficient technology but it is not correct that
the CDMA operators “need” less spectrum. The regulaior has to dlocate spectrum
based on what each operator has paid as license fees and not on wha the technology he
has adopted. Moreover, technologicdly dso the cdl dendty condrants in CDMA
technology require more pectrum to increese cgpacity and mantan the qudity of
service.

131 Cdl dendty congraints in CDMA: There is another aspect to pectrum
requirement. In a given areg, the operator usng GSM technology can increase capecity or
coverage of the network by adding more number of BTS dtes but the CDMA operator
with less avalable spectrum is condrained because he may not be able to put more
number of BTS dgtes, beyond a certain figure because of inter dte interference problems.

A GSM operaor may put BTS dtes a a digance of 150 meters or less resulting in a
higher cdl dengty by changing the frequency re-use patterns while CDMA dready uses
frequency re-use and cannot put BTS dtes a a distance of less than 500 Mts. Therefore,
dlocaing less sectrum to the CDMA operaors on the grounds of usng efficient
technology may not be judified on technologicad grounds as wel as on the grounds of
level playing fidd.

USE OF DCS 1800 FOR CDMA IN INDIA?.

140 A needless controversy has been raised in certain quarters recently that CDMA

opeaors in India should be dlocaed additiond spectrum only in DCS1800 MHz band
as per the NFAP 2002 provisons. Their main argumentsare:

?? The provisons of NFAP-2002 should be adhered and no changes should be made
in thet.
?? New dlocaion to the CDMA operaors in other bands should be consdered only
when the NFAP-2002 dlocated band of 1800 is exhausted.
?? 1800 MHz band for CDMA operatorsisbeing used in Korea
?? In cae the handsats or eguipments is not avalable in 1800 MHz band
immediatdly, and if this band is dlocated to the CDMA operdors, some vendors
devdop the equipment/ infradructurehandssts to meet the requirements of
CDMA operaorsin India
?? Allocation in 1900 MHz band for CDMA would disurb IMT-2000 band which is
goproved by the ITU;
?7? coexigence of IMT2000 band and PCS 1900 band will cause interference
problem;
?? block the growth of WCDMA and hence 3G sarvices by GSM operators.

141 In this regard it is stated that these issues have been raised only with a
purpose to block the growth of CDMA operations in India rather than any other
purpose ether technical or economic. The arguments are replied point wise as
follows:
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Applicability of NFAP 2002 provisons

150 Ancther point rased by some groups is that once a provison has been made in
NFAP ‘2002 for dlocation of additiond spectrum for basc services (CDMA), the NFAP
provisons should be adhered to. It has been argued that the dlocations made in the
NFAP 2002 after due consderation need not be changed now.

151 This argument does not hold ground because t has been repeatedly indicated in
this regard that the NFAP contains a provison for review every two years in line with the
Radio Regulations of ITU (Point no: 10 of Introduction —-NFAP 2002). If there has to be
no change in the NFAP provisons on any ground a any time and the document is to be

treated as permanent forever then such review provison would not have been mede in
the NFAP in line with Radio Regulations of ITU.

152 The vey rdionde of revidon is to teke note of the deveopments which have
taken place in the intervening period in the fidd of technology, deployment of different
networks actud use of different bands, problems which might have been faced while
implementing ealier dlocation, new agpplication devdoped during the period eic.
Changes in the NFAP cannot be blocked on the ground that some provisons were made
in the earlier NFAP &fter due condderations and hence should not be changed now. In
fact the changes in technology has overwhdming implicaions on how gpectrum for
different services is dlocaed and how the difference services could co-exig with out
mutud interference.

153 Briefly, the NFAP isrevised every two yearsisto examine:

7? Whether there are technicd developmernts needing to have a re-look on ealier
reservetion.

?7? Whether the eermarked frequency has been utilized.

?7? Whether any bandwidth can be redlocated to ensure utilization, if not yet used

and better utilizetion if being used but not efficiently.

?7? Whether the ealir earmaking meets the new criteria of utilization or
efficient use.

7? Whether the redlocation can be made to accommodate new developments like
avalability of eguipment, terminads 0 tha gpectrum does not get locked to
one technology.

154  Therefore the agument of exiding provison of NFAP ‘2002 to be the ground for
not conddering any changesis not relevant at dl.

Presently DCS 1800 Band not used by any CDMA operator in any country of the
world.

160 Presently, DCS 1800 band has not been used by any CDMA opeaor in the
world. We cannot reinvent the whed for Indian requirements. The ligt of countries where
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CDMA Dbased sydems ae opeding is given bdow. It has been damed in cetan
quaters that CDMA based infragtructure is available from a few vendors. If the
compdible handssts and network infrastructure equipment were avalable in DCSI1800
MHz band, it is surprisng as to why no operator in the world in any country so far used
DCS1800 MHz band for operaing CDMA sysems.  [Korea has developed its own Korea
PCS band, which is 1750-1780 pw1840-1870 MHz band. This band however is not the
same as the sandard DCS1800 MHz band ]

161 Fom the table given a Annex-2 it is cear that in mogt countries where CDMA
technology is used, the frequency dlocaion is d@ther in “800 MHz o 1900 MHZ" OR
“800 MHz and 1900 MHZ' except Korea (The Korea case is explained in detalil

below.) The 1900 MHz dlocation referred to here is dso known as the USPCS band and
isthe dlocation of 1850-1910 MHz paired with 1930-1990 MHz

USE OF DCS 1800 BY KOREA

170 KOREA PCS BAND: Korean example is an exception and needs to be
understood in detail as outlined below:

() Korea is usng Korea PCS Band which is 1750-1780 MHz p/w 1840-1870 MHz
This band however is not the same as sandard DCS 1800 band which is 1710-
1785 MHz p/w 1805-1880 MHz

(i) Korean PCS has a FDD spacing of 90 MHz indead of 95 MHz as is avalable in
normd DCS 1800. This duplex spacing hes an important impact on the
avalability of handssts and infragtructure and that is why even ITU has sated that
the adminidrations may use different band parings but the duplex separation
should not be disturbed.

(il)  There maybe one or two vendors meking equipment and handssts in the 1800
Korean PCS band specific to Korean needs but none are making equipment and
handsets in the DCS 1800 band.

(iv)  There ae no dud modemultimode terminds in 800/KPCS or 800/KPCSUSPCS
even after 8 years or more in Koreen CDMA implementation in 1800 MHz band.

(v) Koreen PCS is 30 + 30 MHz (1750-1780 p/w 1840-1870 MHz) whereas DCS
1800 is 75 +75 MHz (1710-1785 MHz p/w 1805-1830 MH2).

(vi) In Koreg, out of the three operaiors, one operator is usng 800 MHz band for
CDMA opeaions and the other two operators are usng 1800 MHz Korea PCS
band and there is no inter-operator of mixed band of 800 and 1800 MHz.

(vii)  Thus the dtuaion in Korea is “800 MHz OR 1800 MHZ' and not “800 MHz
AND 1800 MHZ".
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(viii) Therefore. Korean example is not applicable in the areas where the same
operator hasto work in 800 MHz and 1800 MHz band.

171 For dlocaion of frequency for CDMA operdions there are 3 quedions, which
are rlevant pecidly with reference to the DCS 1800 MHz band.

Q.1 Do we have multiple vendors from different countries making handsets and
eguipment in 1800 MHz band?

Ans We do not have multiple vendors from different countries if we are conddering
the gandard DCS 1800 band .The Korean PCS band (1750-1780/1840-1870
MH2)is not the same as sandard DCS1800 band. KPCS has a FDD spacing of
N0 MHz ingead of 95 MHz spacing. Except Korea no other country has used
1800 MHz band for providing mobile savices based on CDMA  technology.
There ae no dud modemultimode terminds 800/KPCS or 800/KPCSUSPCS
even after 8 yearsor morein Korean CDMA implementation.

Q.2) Do we have multiple vendors from different countries making equipment
and handsets in 1900 MHz band?

Ans  Thereaelots of vendorsin 1900 MHz (US-PCS) for terminas aswell as
Infrestructure. In dmogt dl countries of the world where CDMA systems are
deployed the frequency used is 800 MHz and 1900 MHz. That is why there are
large number of vendors meking equipment and handsets compatible with 800

and 1900 MHz band. The equipment is avalable from multiple vendors from
different countries.

Q.3) If the CDMA frequency is dlocated in 1800 band, what is the roaming
posshilities?

Ans.  None, as no country has CDMA in the DCS 1800 MHz band. As
dready sad the Korean PCS is not the same as DCS 1800 band for
roaming in Korea

FUTURISTIC ALLOCATION --NEITHER EFFICIENT NOR APPROPRIATE

180 To sy that if this band (DCS 1800) is dlocated to the CDMA operators, some
vendors will develop the equipment/ infrasructure/handsets to meet the requirements of
CDMA opeaors in India is ridiculous to say the least. Is it proposed that CDMA
operators in India should remain a the mecy of some vendor who may deveop the
compatible handsets and infragructure in future or will the CDMA operaors have the
cog competitiveness and advantage of economies of scde in future in such a scenario?
China has equdly strong market and have they followed such an approach?

181 The mogt naturd way to dlow the growth of dae of the at technology is to
ensured that the spectrum is earmaked based on the avalability of the compaible
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equipmentt today ingead of dlocating spectrum with an atached condition that some
vendor may develop the system based on this spectrum in future due to huge demand in
India or in other words locking the spectrum dlocation to one technology.  Further,
dthough the 1800 MHz was made avalable to CDMA ove the 2 years no CDMA
operator could use this band because of lack of CDMA handsets and infrastructure in
this band . We profess the technology neutrdity of implementing the technology of
choice, dill the spectrum dlocation in redity will lock the devdopment of wirdess
sarvicesto GSM.

182 Such futurigic allocation on the assumption of vendors developing the
system will not be helpful because such syssems may or may not develop and the
CDMA operators will be left in the lurch waiting for such vendors wheress the demand

for additiond spectrum for growth is available today.

LICENSE PROVISONS

190 It may dso be pointed out here that the license agreement issued for Badc
operators in ‘2001 contains a provison, which is totaly opposte to what cetan quaters
have been daming about dlocaion of DCS 1800 for CDMA opedions The rdevant
clausein the Basic Service Licenseis reproduced below:

“ 325 For wireless operations in SUBSCRIBER access network, the frequencies
shall be allocated by WPC from the designated bands prescribed in National
Freguency Allocation Plan — 2000 (NFAP 2000) in coordination with various users.
However, the frequency in GSM band of 890-915 MHz paired with 935-960 MHz
and 1710-1785 MHz paired with 1805-1880 MHz will not be allocated under any
circumstancesto the LICENSEE.......... " (emphasis added)

191 In November ‘2003 TRAI gave its recommendations on the issue of Unified
Access License permitting migration of the Basc Service Operators to Unified Access
License and dated that there is no change in the spectrum dlocation procedure as a part
of the migration process The rdevant dause of the TRAI recommendations is
reproduced below:

“ 731 Service Providers migrating to Unified Access Licensing Regime will
continue to provide wireless services in the already allocated/contracted spectrum
and no additional spectrum would be allocated only because of migration. There
shall be no change in the spectrum allocation procedure as a part of migration
process.” (emphasis added)

192 The TRAI recommendations were accepted by the government and the
guiddines for Unified Access License were issued in November ‘2003, The guiddines
dso reflected the same recommendations of TRAI and it was provided that the Unified
Acocess Licensees would migrate with the existing alocated/ contracted spectrum.
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193 The gig of the above two provisons is that there was no change in the
spectrum allocation procedure on account of the migration to the Unified Access
license.

194 Therefore, the basc service license itsdf gdates that DCS 1800 MHz band can
not be dlocaed the Basic licensees since it was known that this band is not useful for the
basc service licersees providing service based on CDMA technology and it is drange
that now some quarters gill dedre that additionad requirements of CDMA should be met
from the DCS 1800 MHz band.

IMT 2000 AND ITU RECOMMENDATIONS

200 It is being gaed in some quarters that WARC 92 identified the IMT 2000 band as
1920-1980 pw 2110-2170 and in the interes of harmonisaion this band should not be
disurbed. In this regard it is dated that that WARC 92 recommendations are very old and
the CDMA technology had not even been commercidly deployed a that time Large
changes have taken place in the technology front in the last 12 years and new
technologies concepts have been developed, and it is to teke into account of these
changes that the new ITU recommendations No. M.10362 dealy pemits flexibility and
use of different bands for 3G (IMT2000). Moreover, the whole band 1710-1785 p/w
1805-1880 MHz was identified as an M T-2000 band in WRC-2000.

201 The idea here is not to say that the recommendations of ITU become irrdevant
over a period but to sy tha with the changing technologies the earlier recommendations
ae modified dso ad tha is why the ITU has now pemitted flexibility. The
adminidration is now free to implement dl or pats of this frequency band arangements.
The only condition gpplicdble is that if the adminidrator wishes to implement only the
pats of IMT2000 frequency arangement, the channe pairing should be consistent
with duplex frequency separations of the full frequency arrangements. This in itsef
indicates the posshility of usng only a pat of the IMT2000 band or any of the bands
precribed by the ITU recommendation No. M.1036-2. There is no one frequency
arrangement, which cannot be touched or changed.

202 The ITU has mandated that Internationd Mobile Tdecommunications — 2000
(IMT-2000) sysems which ae being continuoudy enhanced in line with market and
technology trends will operate in the frequency bands identified in the Radio Regulations
(RR) as intended for use on a worldwide bags by adminidraions wishing to implement
IMT-2000, noting (in accordance with RR No. 5.388) that identification of these bands
does not egtablish priority in the RR and does not preclude use of the bands for any
other services to which these bands are allocated. Also, some adminigrations may
deploy IMT-2000 sysems in bands other than those bands identified in the RR.

203 Thus, the ITU has permitted flexibility to different adminigrations for dlocation
of different bands and even for IMT - 2000; they identified different bands in the ITU-R
Recommendation M.1036-2.



29

204 While deermining the principles and practicd use of gpectrum, the
recommendation (ITU-R M.10362) dates that while the RR identifies the bands as

intended for use on a worldwide bads by adminigrations wishing to implement IMT-
2000, but it also states that by taking into account various provisons, regulations,

flexibility should be afforded to administration’s evolution/migration plan.

205 Bad on thee conddaaions the ITU-R M.1036-2 has mede the following
recommendations for frequency arrangements for IMT-2000:
TABLE 1
Paired frequency arrangementsin the band 806-960 MHz
Freguency Mobilestation Centregap Base station Duplex
arrangements tranamitter (MH2) Transmitter Separation
(MH2) (MH2 (MH2)
Al 824-849 20 869-84 45
A2 830-915 10 925960 45
TABLE 2
Fregquency arrangementsin the band 1710-2200 MHz
Frequency Mabile Centregap | Basestation Duplex Un-paired
arrangements gation (MH2) Transmitter | separatio spectrum
transmitter (MH2) n (e.g. for TDD)
(MH2) (MH2) (MH2)
Bl 1920-1980 130 2110-2170 190 1880-1920;
2110-2025
B2 1710-1785 20 1805-1880 9% None
B3 1850-1910 20 1930-1990 80 1910-1930
B4 (harmonized 1710-1785 20 1805-1880 9% 1900-1920;
with B1 and B2) 1920-1980 130 2110-2170 100 21102025
B5 (harmonized 1850-1910 20 1930-1990 80 1910-1930
with B3 and parts 1710-1755 50 1805-1850 9%
of B1 and B2) 1755-1805 305 2110-2160 355
B6 (harmonized 1850-1910 20 1930-1990 80 1910-1930
with B3 and parts 1710-1770 340 2110-2170 400
of B1 and B2)

206 An important note a the end of these tables indicates that ITU permits the
adminigrations to implement dl or pats of these frequency arangements. The only
condition gpplied is that if the adminigrations wish to implement only pat of an IMT-
2000 frequency arangement, the channd pairing should be consgent with the duplex
frequency separations of the full frequency arangement. This in itsdf indicaes the
posshility of udng only a pat of the IMT-2000 band and hence there is no one
frequency arrangement, which cannot be touched or changed. The “UMTS’ band
(B1 in table 2) and the "1900" MHz band (B3 in table 2) or any other band plan in this
table must be considered equd in this sense.
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What isclear from thisisthat:

=4 TU permitsflexibility in the use of bands for different gpplications.

= .=The identification of the bands does not establish priority in the RR

&5 T heidentification of the bands does not preclude use of the bands for any other
service to which these bands are alocated.

& eAdminidrations are free to deploy IMT-2000 systems in bands other than those,
which areidertified in the RR.

&5 T he identification of bandsis not an dlocation to a particular technology or set of
technologies nor isit an dlocation to anew service.

& #Angead the identification is a recommendation to adminigrations to consder
using these frequenciesfor IMT-2000.

CO-EXISTENCE OF GSM AND CDMA

210 There ae large number of countries where both GSM and CDMA technologies
are co-exising and working smoothly as can be seen from the table given a Annex-3

211 Wha is dear from this table is that there are large number of countries where
both GSM and CDMA technologies are operdive. However, it is interesting to note thet
in the countries where 800 and 1900 MHz band were initidly dlocated, both GSM and
CDMA were dlowed to be deployed. In countries where only 900 and 1800 MHz was
dlocaed, only GSM was dlowed (Europe and dsewhere in Asa). Therefore, in order to
dlow for the introduction of CDMA, ather bands (800 and 1900 MHZz) were opened up.

212 Wha is cdear from this table is ds0 tha there are countries where, GSM is
working in 900, 1800 and 1900 MHz and hence with triband handsat internationd
roaming is pemissble However, there is no country, including Korea, where 800
and 1800 MHz has been deployed for CDMA. There is no triband handsats in 800,
1800 and 1900 MHz and hence the roaming of CDMA subscribers will not be possble in
the countries, where CDMA operators are granted frequency in 800 and 1800 MHz band.
The roaming is possble only in those countries, where 800 and 1900 MHz is dlocaed
for CDMA operdions.

LONG TERM SOLUTION

220 Though it has been indicated in vaious forums and is accepted as internationd
norm that dlocation of frequency should be technology neutrd. This is wha is accepted
and recommended in the Indian context dso tha we should have technology neutrd
goproach. However, it is dso a fact that given the peculiar Stuation that we are in, due to
the licenang provisons and due to the legacy of GSM networks having darted ealier,
the dlocations in the Nationd Frequency Allocation Plan tend to be service specific. 800
MHz band has been earmaked for CDMA operaions. 900 and 1800 MHz has been
earmarked for GSM operations.
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21 The frequency band of 18801900 MHz has been spedificdly earmarked for
micro-cdlular technology — corDECT. Thus, despite our dams for technology neutrdity,
we ae dill following the spectrum dlocation, which is technology specific. At this stage,
the CDMA and the GSM operators are operaing in their respective bands. Similarly
corDECT operators are operating in the frequency band of 1880-1900 MHz.

22 In view of these ground redities it has been dated above tha for the growth of
mobile savices in India dl technologies should be dlowed to grow and no technology
should be dlowed to suffer on account of lack of adequate spectrum. In the paras aove it
has therefore been suggested, that the dlocation for CDMA operators should be adequate
and gpproprigte. It has dso been suggested above thet, there should be a levd playing
field between various mobile operators because they have pad the same entry fee, same
license fee and same charges for spectrum alocation.

223 In keeping with the above principles of level playing fidd, adequacy of Spectrum,
dlowing growth of dl technologies the following allocation is suggested to be
incor porated in the Spectrum Policy:

1 1710-1755 MHz p/w 1805-1850 MHz (2 x 45 MHZz) for GSM

2 1850-1880 MHz p/w 1930-1960 MHz (2 x 30 MHZz) for CDMA (B3)

3 1900-1910 MHz p/w 1980-1990 MHz (2 x 10 MHZz) for CDMA (B3)

4) 1755-1805 MHz p/w 2110-2160 MHz (2 x 50 MHZz) for 3G asper I TU-
R (B5) Recommendation M.1036-2. to be equally shared between
GSM and CDMA.

5) 452.5-457.5 MHz p/w 462.5-467.5 (2x5 MHZz) for CDMA

(In terms of policy we are in favour of technology neutral approach for spectrum
allocation but to bring in parity with the GSM spectrum allocation we have suggested the
450 MHz to be earmarked for CDMA based operators)

With this proposed allocation the situation will be as follows:

The exiging dlocation for GSM is25 + 25 MHz
The exiding dlocation for CDMA is20 + 20 MHz

Totd dlocaion of spectrum for GSM (exiding plus the now proposed dlocation) = 25 +
45 MHz =70 MHz.

Totad dlocation of spectrum for CDMA (exising plus the now proposed dlocation) = 20
+ 45=65MHz

Totd dlocation for 3G = 50 + 50 MHz, to be equdly divided between GSM and CDMA.

The above suggestionsare::
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?? In line with the ITU recommendations for sdecting any of the given bands for
3G sarvices.

7?2 In line with internationd standards and gppropriate spectrum is dlocated to dl
the mobile service operators.

?7? Ensureleve playing fidld between the GSM and CDMA operators.

?7? Provide adequate bandwidith for the growth of mobile services in the country.

?7? Ensure the most efficient and optima utilization of spectrum.

?7? equd opportunity for growth of al technologies — no one technology to be
dlowed to grow a the cost of other;

»

technology neutra gpproach adopted by the Government.
SPECTRUM EFFICIENCY AND SPECTRUM UTILIZATION

Spectrum is a vauable public resource and it is important when it is put to use, it is done
50 in the mogt efficient manner based on the requirements of each country .

The conventiond wisdom is tha maket based mechaniams for spectrum vauetion will

automatically ensure an efficient utilization of spectrum. The buyer who pays the highest
vaue for the spectrum will naturdly ensure that it is utilized most efficiently.

However the key factor to note is that the market-based mechanism will ensure
“economic efficency”. It is not necessxy that the mechanism may ensure “technica
efficiency”. The highest bidder could use the acquired spectrum to provide a sarvice,
which wagtes spectrum resulting in high price to the subscribers Thus it could lead to an
outcome where wirdess sarvice is available only to asmal percentage of the population.

In a country like India, which has low tdedensty, it is important to ensure that the
benefits of wirdess technology reach the masses.

There arethreekey issuesrelating to spectrum efficiency in this context:

() Subscriber or Erlangs per MHz  per square Km is a representation of spectrum
effidency in a technicd sense, but the spectrum regulator should be more
concerned in encouraging the operator who uses efficdent technologies by
alocating more pectrum rather than using that argument to alocate less spectrum

(i) Price of aunit of spectrum should be independent of the wirdless technology

(iii) In wirdess sygems spectrum and capitd are subditutes to some  degree
Operators will lobby for more spectrum if it is free or chegper than ther network
cogts.

224  Sectrum utilization and spectrum efficiency are complex issues. They
encompass the redms of technology and economics and both need to be examined
together.
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225 At the rik of overamplification, but in order to demydify the issues, they ae
illusrated through an andogy to an object, which we frequently use in our daly life
building lifts.

226 Subscriber per MHz is a flawed representation of spectrum efficiency : Lift
cgpacity is generdly visudised in terms of number of people. However if some children
were to teke the lift, it is naturd that more number than the ‘capacity’ of the lift can use it
without any problem. This is because the true cgpacity of the lift is in terms of the totd
weight it can cary (i.e. in KGs ). Therefore lift capacity stated by number of people is a
handy proxy for cgpacity used by the common person but it is not a technicaly correct
measure,

22,7  Smilaly subscribers per MHz are a handy proxy for spectrum utilisstion but it is
not the technicaly correct measure Spectrum provides bandwidth and bandwidth is
utilised when subscribers talk. Hence it is not the number of subscribers but how
much do those subscribers talk, which is important. To reterate, it is the totad minutes
of usage by the Subscriber base in the spectrum band, which is the right metric for
Spectrum efficiency.

Capacity Correct Metric Handy Proxy
(incorrect matrix of
_ _ capacity) _
Liftcapacity = Totd load = No of persons X Weght per
(inkgs) person
Spectrum = Totd load = No of subscribers X Minutes of usage
capacity (in minutes) per Subscriber

228 As dl the people in world do not have the same weight, dl mobile subscribers do
not tak for the same time. Hence, if MOU per sub is different for different wirdess
operators, subscriber/MHz will give an incorrect picture of the efficdency of spectrum
utilisstion.  The following example will dealy illusrate the anomdy. Assume that two
wireless operators are dlocated 2Mhz each.

Operator  Spectrum  Subscribers  Minutes  Total Subscriber  Minutes
Q) ()] of usage minutes per MHz per MHz
per sub 4=2x3) (6=2/1) 6=41/1)
3
A 2 MHz 10 20 200 5 100
B 2MHz 10 50 500 5 250

229 As it is evident, operator A appears to be equdly efficient as operator B, if we use
the matrix of Subscriber per MHz. In redity, it is operator B who is more efficient, which
is gpparent from the Minutes per MHz matrix.
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1900 MHz ALLOCATION FOR CDMA & ISSUE OF
INTERFERENCE AND HARMONISATION

230 From the discussion aove it is seen tha the CDMA operdtors in India ned
additiona spectrum in 1900 MHz band. However, the quedions of interference with the
UMTS band and the need for Guard Band as wdl as hamonisation has been raised in
certain quarters.

231 Inteference : Hrdg and foremogs the band plans proposed by us do not creste
the interference issues raised in cetan quates and hence our proposd is more
gopropriste and any gpprehensons are unfounded. Still while we cannot wish away the
technica requirement of dudying interference issues and recognising the need for guard
band as wdl as harmonisation, this however cannot be the ground for denying adequate
spectrum for growth of any technology.

232 Moreover, it is to be noted that guard bands for PCS1900 MHz (1850-1910 MHz
pw 1930-1990 MHZz) and the s0 cdled IMT2000 core band (1920-1980 MHz piw 2110-
2170 MHz) sst-up ae not huge and dnce the interference and blocking potentid is
amog the same as TDD/FDD clash at the bottom of the band.

233 It may ds be conddered whether introduction of filters can be a ground for not
conddering the requirements of CDMA operators? The filters have been used even in
800 and 900 MHz bands but that has not prevented the government to dlocate the
frequencies in 800 and 900 MHz bands to the CDMA and GSM operators

234  While dudying the interference problems certain assumptions are made which are
citicd in devdoping any agument. Such assumptions may or may not reflect the
performance of today’s CDMA equipment or the market Stuation.

23,5 Thechoiceis between the following two Stuations :

0] Blocking the growth of CDMA in India beyond 5t5 MHz i.e no more
gpectrum to CDMA operators at all.
Or
(i) Introduction of internationdly deployed 1900 MHz band for CDMA
operators adjacent to the s0 cdled core band which requires guard band,
additiond cog to the operators, due to tight additiond filters.

236 Harmonisation : As regards harmonisation we say that pectrum harmonization
is accepteble but a the same time, it cannot be ignored that requirements of various
sysems have to be consdered in the gppropriate bands and no one technology can be
dlowed to auffer because of the need for harmonization. Moreover, harmonization is
being ingdgted by the propagaed in the name of ITU and the ITU itsdf has dso sad that
different adminigrations can use dl or pats of the frequency arangements given by
ITU-R recommendation No. M.1036.2. Therefore, harmonization cannot be the only
criteria for dlocaion of spectrum for different sarvice providers usng  different
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technologies. It cannot be anybody’s case  that harmonization purpose will be served
better if incompatible bands of 800 MHz AND 1800 MHz ae dlocated to the CDMA

operators wheress the naturd process dl over theworld is 800 AND 1900 MHz band

237 Guard Bands : It is ds0 daed that mixed use of PCS 1900 and IMT 2000 leeds
to inefficent use of avalable spectrum in terms of large guard-band. This isue is totaly
irrdevant. The proposd suggested above separates the dlocation for GSM and CDMA in
such way that the alocations are different for different service providers.

238 In any case, the guardband is inescgpable not only between two different bands
but dso two different operators, even within the same band. Therefore, it is not ssble
to avoid the use of guardband or other protective measures like filters as has been done
in the case of present dlocation between GSM and CDMA in 800 and 1900 MHz bands.
But this cannot be a ground for nat alocating 1900 MHz band for CDMA operators.

239 Moreover guard bands are required not only between two different frequencies
but between the two operators in the same frequency band aso. Reduction in the
frequency due to guard bands can not be the ground for denying the 1900 MHz bands for
CDMA because then this would goply to dl the GSM and CDMA operators among
themselves dso.

2310 Devedopment of infrastructure : Another logic which has been given is that
when the USA opened the 1900 MHz band to the GSM opedions the GSM
infragtructure providers made available the infrastructure as well as handsets to suite the
needs of the US markets and if the 1800 MHz band is opened up for CDMA in Indig, the
vendors will make the infrastructure and handsets available for the Indian market aso.

Thislogicisstrange:

?7irdly because the concerned section has  faled to mention the length of time it
took for GSM operatorsin the USA to get the GSM networksin place.

?%Secondy the proponents of this approach admit that the handssts and
infragtructure are not available today in this 1800MHz and for the CDMA.

?7Thirdly such an gpproach will leave the Indian CDMA operators & the mercy of
those vendors who may come up to deveop such India specific infrastructure and
handsets which isagaing dl commercid norms.

2311 Kesping in mind the Indian market with very low ARPU, unlike US market, India
today cannot afford expendve infragtructure and handsats specificaly designed for it.
One has to condder the development time and the cost of developing hfrastructure and
handsets in a unique band. Moreover, this would mean that the CDMA operators would
not be ale to grow ether ther networks or their subscriber base or give full benefits of
technology to the public till some vendors ae dile to devdop the handsets and
infredructure to Uit Indian needs. This logic is therdfore totdly invdid and not
acceptable. Even WPC has repeatedly dated that they prefer multi vendors from multi-
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regions for the handset and infrastructure avalability to teke advantage of economies of
scae, required to maintain low cost of service,

SPECTRUM PRICING
Objectives of Spectrum Pricing

240 While it is true that fee is generdly gpplicable for the right to use radio spectrum
for promoting efficient use of this scarce resource, however it is not possble to accept the
raionde as daed inn TRAI conultation paper that one of the objectives of pricing
policy is rasng government revenues. No policy document of the government, whether
NTP4 or NTP99 have mentioned the fee to be obtaned from the private service
providers is for rasing government revenues. In fact the basc policy objective in the case
of tdecom services has been to increese the tdedensty levels, to provide
telecommunication services in rurd ad remote areas and to provide affordable services
to the consumers  Theefore, while deciding a@out the pricing policy for spectrum,
railsing government revenues should not be the objective a dl.

M ethodology for Spectrum Pricing

241 Out of the vaious methodologies mentioned for pricing spectrum it has been
indicated in the consultation paper that where the am is to ensure efficient use of radio
spectrum, then one of the two methods i.e. Auctions or Adminidrative Incentive Pricing
(AIP) is generdly used. As is explaned in paas bedow both these methods may not be
useful and appropriate in the present Indian context.

Present Pricing Policy and Need for Change

242  Since the operators in India have not pad any entry fee specidly for spectrum
but have pad one time entry fee for getting the license it is rightly pointed out in the
conaultation paper that it is very difficult to assess the amount that has been paid by the
operators a the time of issue of license for spectrum done.

243 The curent pricdng regime based on revenue share is of course smple
understandable and accountable but has the disadvantage for the efficient operators (in
teems of revenue) even within the same technology, as dated by the TRAI in its
consultation paper. In view of this the TRAI has opined that the fee Structure needs to be
changed from the present revenue sharing to the fee based on amount of spectrum
assgned. This logic of the regulaor is rdevant that there should be a change in the
pricing policy for spectrum and entry fee be kept separate from the annud license fee.

Spectrum Pricing Policy for India
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244  FHom 1994 onwads the govenment has issued licensees for providing mobile
savices in India gating with Metro areas and spreading to other parts of the country
over a period of time. In each sarvice area, baring a few exceptions, there are Sx to
sven mohile operators providing mobile services usng different technologies — GSM or
CDMA. In terms of the competition this is a farly competitive structure and there is less
likdy hood of the new operaors coming in, though theordicdly this posshbility is not
rued out. The exiging operators usng any technology have made huge investments in
the infrastructure and may need additiona spectrum for expanson of ther networks.
Therefore any pricing policy to be congdered should take into account the requirements
of additiond spectrum for the exiding operators in such a manne that no additiond
burden is put on them which would lead to meking the service more codly and this will
be agang the badc objective as lad down in NTP94 and NTP99 of providing
affordable service to the masses.

Auctioning Spectrum — ndian context

245  Auctioning of the spectrum has been usad in different parts of the world where it
is the gpectrum, which has been licensed for providing any mobile services or for
providing spedific 3G sarvices  Additiondly auction has been adopted as an gpproach for
dlocation of spectrum when the spectrum is initidly dlocated for providing the service
and not when 6 / 7 operators are dready operating the service and each has dready been
dlocated spectrum, though to a different extent and differing degrees.  Conddering the
option of Auction midway may lead to a gStuation that one or two operators may greb
larger amount of spectrum by offering large amounts and the others are left without any
additiona spectrum.

246  Ancther important issue is tha we can adopt process of auction only for a
product/resource, which is readly avalable and can be given immediady dter the
auction and after the sdected bidder makes the payment as per the auction procedure.
Since we are deding with a product / resource which is scarce in nature and is not reedily
avalable, and dnce this agpect is known to the bidders, whether auction will result in any
serious bidding is quedionable. The fact that the bidders are aware of the immediate non-
avalablity of the spectrum may dso leed to spurious kind of bidding where the bidders
may quote adronomicd figures in the knowledge that they do not have to pay anything
immediady but will be ale to block the spectrum for the serious players for the future.
All the theories and points in favor of auctioning the spectrum would have been
acceptalde incase we had the spectrum reedily available, which in fact is not the case.

247 Theefore, the option of auctioning spectrum in the present Indian context may

not be the appropricte methodology for fixing the price for spectrum or as a method of
spectrum dlocation.

Adminigrative Incentive Pricing (Al P):
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248 It is dated in the consultation paper that AIP is used in a gStudion where the
demand for spectrum exceeds the supply. This is the Studtion in India for dl types of
wirdess sarvicess Theefore, AIP seems to be the appropriate method for spectrum
pricing. However, the more petinent question is of fixing the AIP. Theordicdly
goesking, the solution proposed in the conaultation paper that of basng the vaue of
spectrum on “Second Best” technology is gopropriate since this provides users of that
technology with an incentive to use it in the mogt efident manner while avoiding to
pendize usars of more efficient technology.

249 Ancther agpect to be kept in mind is the invetment decson meking for a
paticular technology when AIP is used for pricing the gpectrum. In norma
cdrcumdances the gpectrum pricing can influence the decison for choosng ay
technology. However, in the current Indian context this theory may dso not be gplicale
because the decisions about the technology have already been taken and it is highly
unlikely that any operator would like to switchover from one technology to another
because of the spectrum pricing for a particular technology.

2410 The methodologies proposed in the conaultation paper is theoreticd in the sense
that the assumptions used are not practicd in the current scenario.  Using base levd of
cgpacity and a number of Stes to provide coverage in urban and rurd aress or urban or
totd populaion, reasonable but equal market share for dl the service providers eic are
theoreticd assumptions which can not be agpplied in the red world spedificdly in the
current Indian Context.

Price of spectrum should beindependent of the wir eless technology

2411 We ddl take fowad our andogy of building lifts to illusrate the above
daement. Assume two buildings have lifts which have same power consumption.
Building A has an older lift, which has lessr capacity. Building B has a newer and
expergve, but energy efficient lift and hence has more capacity for the same power
consumption. But the differences in lifts do not meaen tha building B pays more for its
power because its lift has more capacity. The dectricd company will charge both the
buildings the same rate for consumption of power.

2412 Smilaly different wirdess technologies provide different amount of capecity for
the same amount of gpectrum. This does not mean tha spectrum should be priced
differently for different technologies. Spectrum pricing should be independent of the
wirdesstechnology.

Spectrum and capital are subgtitutesin wireess sysems

2413 We gahdl continue with our andogy of building lifts to illudrae the aove
relationship. Assume tha power is free or inexpensve to Building A. Under such
drcumgdances, the resdents of the building will have no incetive to invest on
maintenance of ther lift o that it functions optimdly. Over a period of time, due to lack
of mantenance, the lift will degrade and consume more power. In this scenaio, the
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resdents of Building A ae ale to save on cog of lift mantenance by drawing more
power which isfree or inexpensve.

2414 If power is properly priced, then the resdents of Building A have an incentive to
inves in mantenance of ther lift so that it functions optimdly and does not use excess

power.

2415 In Wirdess budness, spectrum is &kin to dectricad power. If it is free or
inexpensve, operators will seek more spectrum and save on codts of network upgradation
and mantenance. Additiond spectrum means that an operaor can indal fewer base
ddions to get the same cgpacity and qudity of service  Service providers will use their
gpectrum in order to minimize the capitd expenditure needed to provide their service.

2416 Hence it is important the spectrum is priced in a manner, which will induce

operators to first invest in upgradation and optimal utilisation of ther network
before they seek additional spectrum.

SPECTRUM CHARGESAND PROCESSNG FOR OTHER TERRESTRIAL
WIRELESSLINKS

250 TRAI has rased an important issue regarding the high spectrum roydty charges
and the dructure of charge determination. Before responding to the specific question on
the formula for the roydty charges we would like to draw the atention of the Authority
to the digparities in the exiging dlocation and the charges pad by the cdlular operators
and the basic (Unified Access) licensees. We would therefore, like to respond as follows:

251 UAS.s who goply for microwave links are dlocated frequency spots on town-
wise bass for a paticular circle wherees CMSPs are dlocated the frequency spot for the
entire cirde.  Since the UASL operators are to be trested a par with the 4™ Cdlular
licensees, and keeping in view the levd playing fidd, it is essntid tha we should be
dlocated frequency spots for the entire circle ingtead of town-wise dlocations

252 In addition to the above, there exids a vaiation in the microwave royaty charges
and license fee payabdle to WPC Wing. Thisis summarized in the following teble:
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UASL (erstwhile BSO)

CMSP

Royalty R=MxWxC Spectrum Charges* for | Bandwidth upto:
Charges | where MW access networ ks ez Cirde 112
M = Fixed multiplier (10 GHz and beyond) MHz
W = Weighting factor z&5  Médro: 224
C =No. of RF channdls MHz
@ 0.25% of AGR
p.a
Additiond dlocation:
sz  Cirde 28
MHz
& Mdro: 56
MHz
@ 0.05% of AGR
p.a
License L =1000x N Spectrum Char ges* for Bandwidth upto:
Fee where MW backbone e SBMHZ@
N = No of Base stations | networks (below 10 0.1% of AGR p.a
(transmisson towers GH2) e Forevery
for MW) additiond 28 MHz
@ 0.05% of AGR
p.a

* Spectrum chargesinclude the roydty charges
for spectrum usages and license fee for the fixed

gationsin MW accesslinks.

253 ldedly, we would suggest that

the pricelcharge for microwave links should aso
be based on the cogst recovery method, but in view of the reasons staed above it is only
gopropriate that the spectrum charges by the UAS licensees be firg brought in line with
the 4" CMSP's payment tems Since we are proposing the new method for royaty
cdculation in line with what is being pad by the cdlular operators, there is no rationde
for proposng any different vauesfor the M,CW.
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POINT WISE RESPONSE TO TRAI CONSULLTATION
PAPER NO.11/2004 ON SPECTRUM ISSUES

CHAPTER 2: Current spectrum availability and requirement
Question: (i)

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

Response:

There are four band options, which can be consdered for meeting the requirements of
sarvice providers usng CDMA technology. The band options ares

(8) 800 MHz bend
(b) 1800 MHz band
(c) 1900 MHz band
(d) 450 MHz band.

@ In the 800 MHz band there is only 20 + 20 MHz bandwidth avalable (824 — 844
MHz pared with 869-889 MHz) in India Due to 34 CDMA operaors in esch crde,
this bandwidth is inadequate.

(b) 1800 MHz band has not been used by any CDMA operators in the world, except
Korea and is not useful for meeting the spectrum requirements of CDMA operators. (The
detals of Koreen PCS band and how it is different from DCS 1800 and ther non-
aoplicability isexplained in detal in Annex4).

(© 1900 MHz band is the most used band for CDMA operations in the world. The
1900 MHz dlocation refered to here is dso known as the USPCS band and is the
dlocation of 18501910 MHz pared with 19301990 MHz. Due to the worldwide usage
of 800 and 1900 MHz band for CDMA opedions there is essy avaldbility of
compdible handssts and infredructure from multiple vendors The CDMA operaors
have wide choice of sdecting the vendors and handsets suppliers.  Multiplicity of vendors
dso leads to comparaive cogt dructure and the operators ae able to obtan
handsats/infrastructure & competitive prices to provide affordable service to the
subscribers. The economies of scde for infresructure equipment in the 1900 MHz PCS
band and the avalablity of dud bend 800/1900 MHz handssts meke the PCS band
preferable now to any other frequency band option.



43

With over 40 ocountries utilizng CDMA in the 800 MHz andlor PCS 1900 MHz
frequency (Annex2), dud band 800/1900 MHz phones can teke advantege of
internationd roaming. The ten mos populated countries in the world have CDMA
sysems operding in ether or both the 800 and 1900 MHz PCS bands. Further, muiti-
band, mult-mode GSMVI/CDMA phones have been introduced into the makes tha
operate on 900/1800/1900 MHz for GSM and 800/1900 MHz for CDMA.

(d As regads the 450 MHz band it is daed that there are many advantages to
utilizing the 450 MHz band for wirdess systems especidly in rurd aess. Because of
lower band operation, sysems would be wedl-suited for coverage of large aeas with
fewer base dations than would be necessxy a higher frequencies and could provide
operaors with a means to fulfill universl sarvice obligations and aso to ensure that the
advanced mobile sarvices will be avalable to the largest possble proportion of usars
There is commercidly avallable CDMA2000 equipment from some vendors for use in
the 450 MHz band (in paticula: 4525457475 MHz pared with 4625467475 MHZ)
and operators in few countries are offering commercid service today in this band. The
ligt of the countriesis given a Annex-6.

However, there is no dual-band (450/800) or tri-band (450/800/1900)
handsets for the 450 MHz and 800/1900 MHz bands, and hence roaming
opportunities are limited. Further, the amount of spectrum avalable & 450 MHz as
oecified in the CDMAZ2000 sandard where currently equipment is avalable is dightly
less than 2 x 5 MHz, which would not enable dl operators to receive sufficient oectrum
inthisband. Only 2 FAs could be used in a5 + 5 MHz spectrum dlocation.

Suggestion :

In view of the above we suggest tha USPCS band of 1900 MHz should be the firgt
choice for additional spectrum to meet the requirements of CDMA operators and
condderation of the 450 MHz band as a complement for the 1900 MHz for rurd and
high cost areas. We suggest TRAI not to consder the 450 MHz band as a substitute

for the 1900 MHz PCS band for meeting the requirements of CDMA operators in
India.

Question:(ii)
The consultation paper has discussed ITU method for assessment of spectrum
requirement. Based upon the methodology submit your requirement of spectrum,

please give various assumptions and itsbasis.

Response:

Andyss made on the bass of methodology suggested by the TRAI (ITU-RM.1390)
indicates the spectrum requirement of around 15+15 MHz for Rdiance Infocomm.

Suggestion : 15+15 MHz should be dlocated immediatdy
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Question: (iii)

Whether IMT 2000 band should be expanded to cover whole or part of 1710-1785
MHz band paired with 1805-1880 MHz?

Response:

It is dated in this regard that the rdevant provison in NFAP (IND 51) spesks of IMT
‘2000 reguirements in frequency bands 1885-2025 pared with 2110 —-2200 to be
coordinated with exising users. Of course it is dso daed in the sad note that initidly
the coordingtion will be for 1920-1980 MHz pw 21102170 MHz (FDD mode) and
2010-2025 MHz (TDD mode) depending on the market needs and avalability. Wha this
provison dealy explans is tha the IMT-2000 dlocation was not limited to 1920-1980
MHz pw 2110-2170 MHz only. Moreover, The entire band 17101785 pw 1805-1880
has been identified as IMT —2000 band by WRC-2000

To ensure levd playing fidd between GSM and CDMA technology, the spectrum
dlocation should be s0 aranged that both these technologies get equa opportunity to
grow. The ITU recommendations No. ITU-R M.1036-2 (as recorded by the TRAI in its
conultation paper in para 2.3 ) permits the flexibility for adminidration to choose any
band in 806-960 MHz band or 1710-2200 MHz for IMT2000.

The B5 band plan of the ITU-R recommendations can be earmarked for 3G operators in
India, dlocating equd spectrum for GSM and CDMA in the band 17551805 MHz
pared with 2110-2160 MHz. This will ensure the levd playing fidd between the GSM
and the CDMA operaors as wdl as will be in line with the provisons of adequate
bandwidth for growth of mobile services in the country. The complete band plan and
rationde for the same has been explained in response to other points in this documen.

Suggestions:

We suggest that band plan for IMT -2000 should be expanded to cover the entire of
1710-1785 MHz band pared with 18051880 MHz. The etire band 1710-1785 plw
1805-1880 has been identified as IMT —2000 band by WRC-2000

Question: (iv)
Should IMT 2000 spectrum be considered as extension of 2G mobile services and be

treated in the same manner as 2G or should it be consdered separatdy and
provided to operatorsonly for providing IMT 2000 services?
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Response:

In the case of the Indian context, the licenses are technology neutrd. All licenses include
provison of data services in the scope of sarvices, without specifying the speed a which
the data is to be tranamitted, whether it is the badc license, cdlular license or unified
access licenses. In this context, 3G services should continue to be a pat of the 2G
sarvices and no separate license is to be given. Since ITU pemits flexibility for use of
different bands for IMT2000 (3G sarvices), there is no specific ‘core band’ for such a
service.

The issue of gpectrum dlocation should not be linked to the issue of condgdering 3G as a
continuation of 2G. Though, 3G sarvices may be trested as a continugtion of 2G, but for
the purposes of gpectrum dlocation, IMT2000 may be conddered in the band plan B5
(1755-1805 MHz pared with 2110-2160 MHZz) under the ITU-R recommendation No.
ITU-R M.1036-2.

It is essntid to recognize that no one particular band can be refared to as the IMT-2000
band as the ITU has identified severd bands for IMT-2000 and outlined a variety of
gpecific band pairings for IMT-2000 under ITU-R Recommendation 1036-2. In fact, dl
the bands currently used by mobile providers in India have been identified by the ITU in
Radio Regulation Footnotes 5388, 5.317A, ad 5384A for possble use by IMT-2000
sygems Thus, it is ingppropriate to identify a specific band for “IMT-2000" technologies
and/or services.

We have suggested the dasdfication of the entire 1710-1785 MHz pared with 1805-
1880 MHz for IMT 2000 savices in regponse to question no (iii) aove Internationdly,
the IMT 2000 indudes 1710-1885 MHz. India should follow this definition as it will free
goectrum from the currently defined 2G uses and make it avalable for 3G services as
suggested in the ITU recommendations.

In Europe, discussons are on about the potentid to deploy W-CDMA technology in the
900 and 1800 MHz frequency bands while in Region 2, deployment of W-CDMA
sysems will be in the 800 and 1900 MHz PCS bands In Jgpan, NTT DoCoMo hes
indicated it will deploy WCDMA in the Jgpanese 800 MHz band. Thee paticular
examples of exiging and future IMT-2000 technology deployments in the 800 MHz, 900
MHz, 1800 MHz DCS and 1900 MHz PCS bands show that it is crucid not to associae
one particular band asan “IMT-2000" band.

We do not support defining frequency bands for specific services or technologies. In the
United Saes for example, the Feded Communications Commisson dlows for the
provison of advanced wirdess sarvices utilizing a vaiely of mobile technology systems,
indudng  TDMA, GSM, CDMA, CDMA2000, GSM/GPRSEDGE, ad
WCDMA/HSDPA, or whatever technology or dandard that may evolve in the
maketplace. The current competition in Indian mobile market will automdicaly drive
every technology service provider to 3G-like services even in the current bands.
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With the technology and sarviceneutrd reguldions as outlined under the Unified
License Regime, operators dready offer 3G services in ther exiging bands (EDGE in
1800 MHz and CDMA 2000 1X in 800 MHz bath termed as IMT-2000 technologies) and
aso offer avariety of services not specific to 2G or 3G technologies.

In the USA, the Feded Communications Commisson (FCC) and Naiond
Tdecommunications and Information Adminigration (NTIA) undertook a dudy to locate
dternate bands for 3G operations, because GSM operaors use the 1900 MHz band. The
NTIA report found 45+45 MHz of spectrum for 3G savices in the 1710-1755 MHz and
2110-2170 MHz bands? The FCC found that the 2500-2690 MHz band were usable for
3G if the sarvices presently occupying the band were relocated.® The FCC dso stated in
its report that:

There currently is no single global approach as to how the frequency bands
identified at WARC-92 and WRC-2000 will be used to implement 3G systems, and
no consensus that common global bands for use by 3G systems are achievable.*

Wha is important to note here is that dternaive arangements are possble for the 3G
sarvices provided in the future. At this time, however, it is necessry for the TRAI to
dlocate an egua amount of gpectrum to dl operaors and then dlocae them the
gpoectrum that would dlow for deployment into the near future The sarvice providers
today have dready begun providing 3G or 3G-type services.

The TRAI dso acknowledges that CDMA 2000 1X as deployed by Reiance Infocomm is
an IMT 2000 cgpable sysem.® Thus, as the current 2G and 2.5G operaors will begin to
evolve into 3G opeators the TRAI will be adle to dlocate additiond spectrum in a
manner that reduces interference between different radio interfaces and yet dlows for
high network growth.

Higher frequency band dlocations may dso be required to teke advantage of higher
antenna. efficiencies and bandwidth ratios® In India, the entire 2500-2690 MHz band is
a/a'Iak7)Ie for IMT-2000 sarvices if coordinated with the INSAT system from 2535-2655
MHz.

Reiance Infocomm suggests making PCS and UMTS bands available to operators for the
provison of advanced wirdless services in a sarvice and technology neutra manner.

2 National Telecommunications And Information Administration, An Assessment Of The Viability Of Accommodating
Advanced Mobile Wireless (3g) Systems In The 1710-1770 Mhz And 2110-2170 Mhz Bands, July 22, 2002

% FCC, Final Report: Spectrum Study Of The 2500-2690 Mhz Band The Potential For Accommodating Third Generation
Mobile Systems, March 30, 2001

4 FCC, Final Report: Spectrum Study Of The 2500-2690 Mhz Band The Potential For Accommodating Third Generation
Mobile Systems, March 30, 2001, p. ii

® TRAI Consultation Paper at 15
® See Comments of SkyCross, Inc. to the Federal Communications Commission at 1
" NFAP 2002
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Coordinating the Indian PCSand UMTS bands

The consultation paper raised a concern that dlocation and assgnment of a portion of the
Indian PCS band for CDMA could influence the future use of the UMTS frequency band
(1920-1980 MHz paired with 2110-2170 MHz) due to interference® An andyss done by
Qudcomm, Inc. shows that both dlocations can coexig with proper planning (report
attached a Annex-5

We suggest that the Regulator condder the solution that would minimize interference
between the suggested band parings. This is a hybrid goproach tha dlows equd
dlocations from both the PCS and UMTS band parings In keeping with the above
principles of levd playing fidd, adequacy of spectrum, dlowing growth of dl
technologies without interference problems the following dlocation is suggesed to be
incorporated in the Spectrum Policy:

i) 1710-1755 MHz phwv 1805-1850 MHz (2 x 45 MH2) for GSM

2 1850-1880 MHz piw 1930-1960 MHz (2 x 30 MHz) for CDMA (B3)

3 1900-1910 MHz phw 1980-1990 MHz (2 x 10 MHz) for CDMA (B3)

4) 1755-1805 MHz phw 2110-2160 MHz (2 x 50 MHz) for 3G as per ITU-R (B5)
Recommendation M.1036-2. Equd spectrum for GSM and CDMA.

5) 452.5457.5 MHz p/w 462.5467.5 (2x5 MHz) for COMA

With the above proposed allocation, the stuation will beas follows:

?? Theexiding dlocation for GSM is25 + 25 MHz
?? Theexiging dlocation for CDMA is20 + 20 MHz

?? Totd dlocaion of spectrum for GSM (exiging plus the new proposed dlocation)
=25+45MHz =70 MHz.

?? Totd dlocation of gpectrum for CDMA (exiging plus the new proposed
dlocation) = 20+ 45=65MHz.

?? Totd dlocation for 3G = 50 + 50 MHz, to be equdly divided between GSM and
CDMA.

The above suggestionsare::

?7? In line with the ITU recommendations for sdecting any of the given bands br

3G sarvices.

7?2 In line with internationd standards and gppropriate spectrum is dlocated to dl
the mobile service operators.
Ensureleve playing field between the GSM and CDMA operators.
Provide adeguate bandwidth for the growth of mobile servicesin the country.
Ensure the mogt efficient and optimd utilization of spectrum.

333

8 TRAI Consultation Paper at 15
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?7? Technology neutrd gpproach adopted by the Government.

(In terms of policy we are in favour of technology neutral approach for spectrum
allocation but to bring in parity with the GSV spectrum allocation we have suggested the
450 MHz to be earmarked for CDMA based operators)

Suggestion:

As has been explained in detall above, there is nothing cdled IMT —2000 spectrum and
hence there is no question of IMT-2000 spectrum being conddered separatedy and
provided to operaors only for providing IMT-2000 services. IMT-2000 sarvice hes to
be consdered extenson of 2G savices and no separde license is required for 3G
savices The licenses ae technology neutrd. All licenses include provison of daa
sarvices in the scope of sarvices, without specifying the speed a which the data is to be
tranamitted, whether it is the badc license, cdlular license or unified access licenses.
Smilaly the dlocation of spectrum should dso be senvice neutrad i.e the spectrum
should be dlocated and it should be left to the operaior to decide which service to
provide whether it is 2G or 3G.

Question: (v)

Reorganization of spot frequencies allotted to various service providers so as to
ensure the availability of continuous frequency band is desrable feature for
efficient utilization of spectrum. Please suggest the ways and meansto achieveit.

Response:

Every one is aware that pectrum is too precious a resource to be wagted in any manner
whether in guard bands or nondlocation or improper dlocaion or ingffident utilization.
Therefore, reorganization of gspot frequencies assgnment is essentid to  dlocae
contiguous cariers of spectrum and avoidance of wastage of this naturd resource in
guard bands. However, in the Indian context, the frequencies have not been dlocated s0
far in contiguous manner due to non-avalability of the entire band for the specific
savice. Reorganization is to be done in a manner that the purpose is achieved withaut
causng much didocation to the consumers and the sarvice providers and involving least
cog in changing the hardware induding filters a the BTS The principle to be followed
in reorganization should be least disturbanceto all.

The other pre-requisite for reorganization of spectrum would be that the entire bandwidth
earmarked for the specific sarvice should be avalable for that service For example, 20
MHz earmarked for CDMA operators in 800 MHz band and 25 MHz earmarked for GSM
operaors in 900 MHz band as wel as other dlocations should be avalable for use by the
telecom sarvice providers. In case the frequencies are being used for any other purpose,
by any other agency, reorganization may not be fessble, snce piecemed reorganization
is not recommended. Fundamentaly, the entire 20 + 20 MHz in 800 MHz band mugt be
avalable for CDMA operaors.
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The operaors have dready made efforts to provide inputs to WPC especidly in Ddhi
and Mumbai in the 800 MHz band.

Suggestion:

We recognize thet this is a chdlenging problem to solve but we urge the Regulaor to
move towards contiguous spectrum assgnment for operators for dl the reasons outlined
in the Conaultation Paper. We have dso suggested different ways to achieve the same in
paraNo. 11 of the introduction part of this documen.

Question: (vi)

Whether the band 1880-1900 MHz be made technology neutral for all
BSOYCMSPYUASLs and be made available with the par 19701990 MHz or

should it be kept technology neutral but reserved for TDD operations only.
Response:
There are two parts of this question :

a) Whether the band 1880-1900 MHz be made technology neutrd for dl
BSOYCM SPYUASLs and be made available for FDD operations also?

and
b) Whether should it be kept technology neutrd but reserved for TDD operations
only ?

The Access Licensss ae technology neutra. The Government has accepted the
technology neutrdity and dlowed dl access providers to provide access sarvices using
any technology, therefore, there is no judification for reserving any bandwidth for a
particular technology.

However, technology neutrdity would lose its dgnificance if the band is made
technology neutrd but is redricted to TDD only because TDD operations would lead to
wadage of the corresponding downlinks between 1960-1980 MHz(in the TRAI
consultation paper it is printed inadvertently as 1970-1990)

If this bandwidth can be used in FDD mode with better utilization, there is no
judtification for resarving it for the TDD mode. In fact, this portion forns part of USPCS
band. It is used for CDMA opeaions dl over the world. It will be in line with the
internationa practice to dlocate this spectrum in FDD mode, as the pat of USPCS.
Onceit is made technology neutrd it will be neutrd for dl BSOYCMSPYUASLs.

We therefore, recommend that the band 1880-1900 MHz pared with 1960-1980 MHz
should be made technology neutrad and avaldble to sarvice providers in India dong with
the bands noted in Quetion (iv) aove and ay othe bands as defined by the
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Government of India Continuing to keep the band 1880-1900 MHz resarved for TDD
does not encourage the mogt efficient use of spectrum for Indian consumers.

The Basc Seavice License resarved the 18801900 MHz band for the deployment of
Wirdess Locd Loop TDD sysems based on the indigenous CorDECT sysem. All Basic
Sarvice Operators now utilize CDMA technology and have migraied to the UASL. The
WLL TDD sysems specified in NFAP '02 and in the Badc Service License find use in
India in rurd and other ewvironments with very low traffic leves. The demand for
additiond spectrum for mobile operaors in the 18801900 MHz band is princpdly
driven by the high dendty of subscribers in Centrd Business Didricts (CBD) and the
need to adequatdy plan to meet increased demand for voice services and high speed data
services.

Snce it is unlikey that usudly rurdly located TDD cdl dtes with very high traffic would
ever be utilized in dose proximity of the CBDs where FDD technology is deployed, it
may be possble to coordinae the operation of both systems especidly when TDD and
FDD systems operate in adjacent bands.

Suggestion:

This band should be made technology neutrd and should be avalable for FDD operations
ds.

CHAPTER 3: Technical efficiency of spectrum utilization
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.

Response:

Reiance Infocomm supports the TRAI effort towards improving the efficiencies of
spectrum use. It is important that al wirdess networks are efficient and put spectrum to
its highest-vdued use. These concens are interndiona, and discussons on  spectrum
efficiency ocaupy regulators worldwide.

However, Reiance Infocomm does not support the use of a sngle spectrum efficiency
metric, and suggests that TRAI ensure high efficiencies of spectrum use by resorting to
market based mechanisms and an ingghtful spectrum dlocation palicy.

Efficiency: Technical, Spectral and Economic

Spectrum  efficiency discussons often confuse three separate measures —  technicd,
spectrd, and economic. In generd, we define efficiency as the ratio of output produced
and inputs provided to ary system.
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output
input

Technicd efficiency is the ratio of the output extracted to the cogt of dl inputs. A
technicdly efficent sysem derives the required output usng the leest amount of dl
inputs, and achieves production a the lowest possble opportunity cost. Technicd
efficiency is®

277

output

TE™ " cost of all inputs

A soectrdly efficient sysem uses the least spectrum to perform its function. Hence, we
define spectrd efficiency (or spectrum efficiency) as

o output
SE” ° least spectrum affected

An economicdly efficient sysem puts resources to their highest vdue, a the lowest cost
of dl inputs. Thus,

. highest valued use
"EE” " least cost of al inputs
Vdue could be determined in terms of revenues generaied, vadue of the information

exchanged, or even the vaue of lives saved, for example, if we congder the use of police
or fire department radio services.

For our discussion, we are mostly concer ned with technical and spectral efficiency.
Efficency Trade-off: Spectral and Technical

The gpectrd efficiency of any radio communications sysem increeses gredly when
advanced and sengdtive recavers and highly cgpable tranamitters with powerful coding
techniques are used tha impact only smdl amounts of gspectrum to transmit large
amounts of information.’° However, the cost of these systems will correspondingly be
greater.

Thus, a trade-off is possble between the technicd efficiency and the spectrum efficiency
of a device™ It is possble to build a spectrdly efficent system that is cosly and vice-
versa While extreme cases ae improbeble’®, we should consder the reaionship
between spectrd efficiency and cog, especidly since we are dedling with a market that is

® Federal Communications Commission, Spectrum Efficiency Working Group Report, November 15, 2002, hereafter FCC
SEWG Report, p. 5

0 See generally Federal Communications Commission, Public Workshop On Spectrum Efficiency, August 5, 2002,
hereafter FCC SEWG Meeting Transcript

" satapathy, D. P. and Peha, J. M., Spectrum Sharing Without Licenses: Opportunities and Dangers, in Rosston, G. L.
and Waterman, D. Eds.), Interconnection and the Internet: Selected Papers From The 1996 Telecommunications
Research Conference, Mahwah, NJ: Lawrence Erlbaum Associates, 1997, pp. 49-75

12 spectrum is an input factored into technical efficiency of the system.
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extremdy price sendtive, and yet needs highly efficdent sysems to serve incressng
demand.

We mugt condder the condrants that will be inherent in the desgn of any radio
communications sysem. This is an important condderdion — one mus bdance the
goectrd  efficency of the sygsem with economic viability and cogt — the technicd
effidiency.t®

>

Low T.E., high S.E.

Spectral efficiency

High T.E., low S.E.

>
Technical efficiency
Trade-off between spectral efficiency and technical efficiency

Because of this inherent rdationship in sysem design, we suggest that the TRAI consder
the ramifications of technicd efficiency-seeking objectives on the spectra efficiency and
economics of wirdess systems *+*°

Rediance Infocomm bedieves that spectrdly efficient use of spectrum is important to
prevent the waste of a scarce and vaduable resource. TRAI should balance spectrum
effidency with technicd efficiency objectives — ensuring the lowest cogt  of
communications devices and services.

The regulator should dso not use spectrum efficiency as a citerion for gpectrum
dlocation/assgnment.  Such a technique is in fact, prone to credting technicd
inefficiencies in network design by increesng cost of deployment. Indead, the regulator
should encourage efficdencies usng maket methods which as explaned beow,
encourages increases in pectrum efficiency and in network capacity.

13 1t is important to remember that technical efficiency is necessary, but not sufficient for economic efficiency. See Lee,D.
R., Economic Efficiency, The Freeman: Ideas on Liberty, March 2001

4 TRAI Consultation Paper at 19
!5 See example FCC Spectrum Efficiency Working Group in their Final Report at 5
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Why ErlanggMHz/kn? is not useful as a spectrum efficiency measure

The ErlanggMHzkm? melric is an incorrect metric to use for spectrum efficiency or

utilizetion cdculaions. It is a more gopropriate metric for technica efficiency. To recap,
spectrum efficiency and technica efficiency are defined as

o output
SE” ° least spectrum affected

output

TE™ " cost of all inputs

If we consder the metric ErlanggMHzkn?, we ae esentidly consdeing the
efficiencies of time, space, and frequency. Efficency of time is denoted by the Erlangs
per channd, efficiency of frequency is denoted by channdsMHz and efficiency of space
is reuseskn?, or cdl Ste density.'® Because this metric considers factors beyond only the
amount of spectrum affected or efficiency of frequency, such a metric is a metric of
technicd efficiency, and not for spectrum efficiency. The metric incdludes a factor for the
cost of the system: the efficiency of space or cell Ste densty.

The currently suggested unit of ErlanggMHzkm? is then mideading when comparing
between the currently deployed GSM and CDMA networks epecidly when subdantid
percentages of GSM cdls are deployed as micro cdls. The reason for this, as with any
universd metric for efficiency measurement, is that it is not sendtive to differences in
technology and its deployments related issues.

CDMA is a macro cdlular technology with a frequency reuse factor of one CDMA
canot reuse frequencies the way GSM does. Planning of cdls in GSM can reduce
interference, by not dlowing the same frequency to operate in an adjacent cdl. This ds0
means tha GSM can deploy micro and pico cdls to draw traffic from the macro cdl in
hot-gpots. If the frequencies used by the smdler cdls are different than those used in the
macro cdl, interference will not occur, and GSM will achieve extremely high spectrum
efficiencies in terms of ErlanggMHzkn?.r” Addtiondly, shidded odl stes — for
example in vdleys buildngs and behind hills — can reduce interference further and
increase reuse to higher levels.

6 Heeralall, S., Discussion of spectrum efficiency and the factors that affect it, Wireless Communications, 1992.
Conference Proceedings., 1992 IEEE International Conference on Selected Topics in , 25-26 June 1992, p. 413 - 416

7 see, for example: Lee, W.C.Y., Efficiency of a new microcell system, Vehicular Technology Conference, 1992 IEEE
42nd , 10-13 May 1992, p. 37 - 42 vol.1
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Frequency planning in GSV with macro cells

Microcellg 11213

Macrocdll

'! Picocell

Use of micro and pico cellsin GV to enhance spectrum efficiency infinitely

However, because CDMA does not normdly reuse frequencies in layers it faces the
problem of not being ale to creste micro and pico cells to enhance spectrum efficiency.
The only way to increase spectrum efficiency is to place more cdls in a given aea The
spoectrum  efficdency of the sysem is then limited to the ability of the macro cdls to nat
interfere with each other.
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CDMA networks do not reuse frequency

Interference depends on
intersite distance

I nterference depends on the inter-site distancein CDMA

In GSM, the use of multilevel hierarchy in hotspots increases spectrum efficiency and
reduces the frequency requirements. Spectrum efficiency increases because the same
frequencies are reused to cary greater traffic. Frequency requirements of GSM systems
dso reduce because the reuse and gpectrum efficiency increase, compensding any
inefficiency of the GSM technology itsdlf.

The example of GSM networks in London and the theoreticad cdculdions in the
Consultation Peper prove tha the use of multi-levd hieachy hdps GSM  sysgems
achieve capacities and efficiencies in ElanggMHz/km? similar to CDMA networks:*8

We suggest thaa GSM sysems in India should be encouraged to invest in micro and pico
cdlular technology o thet they can use ther dlocated spectrum more efficiently.

It might be possble for GSM operaors to over or under -esimate ther efficdencies by
usng / not usng a multi-leve system hierarchy. We request that a specific criteria be
fixed in order to encourage fairnessin evauation. Even the Consultation Paper pointsto

'8 TRAI Consultation Paper at 36
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the fact tha the efficency cdculations do “not take into account the efficiencies
achievable by deploying muilti layered architecture”*®

If the Regulator is keen to establish one metric to measure spectrd efficiencies across
technologies, we recommend the use of ErlanggMHz, ad not ErlanggMHz/kn?, which
is compaable to the efficdency of frequency.’® This metric does not compare
technologies for technicd efficiency by avoiding messures of efficiency of space.

We sugges TRAI not to use the ErlanggMHzkm? meric to measure spectrum
efficiency.

Definition of a Spectrum Efficiency Measure

In addition to the difficulty in badancing both the technicd and economic efficency of the
gsysem, the TRAI faces the task of defining spectrum efficiency. The definitions provided
in the Consultation Paper are as recommended by the ITU.?

We would like to caution the Regulator agangt seeking to messure spectrd efficiency. It
has been noted by the FCC that:

After considering the comments and reviewing the record, the [FCC's Spectrum
Efficiency] Working Group concludes that it is not possible, nor appropriate, to
sdect a single, objective metric that could be used to compare efficiencies
across different radio services. Any metric would provide, inherent in its
assumptions, advantages to certain services and technologies, and disadvantages
to others.?%%®

The use of a single messure in terms of ErlanggMHzkm? or even ErlanggMHz is not
appropriate because the measure has no specific recognition of the actions of the service
provider with respect to deployment of technology, and there can be under- or over-
edimaion of efficency dandards for different technologies It is dso anti-competitive
and biasss possble outcomes, by not encouraging possble improvements to efficiency.
Ingead, operators would set the figure as atarget and aim to achieve only that.

Regulation should drive each network to achieve its highest possible efficdency (which
depends on technicd and organizationd limits). This negates the need for abitray and
disputable quantities of performance. Even the FCC dates that:

9 TRAI Consultation Paper at 23

%0 Heeralall, S., Discussion of spectrum efficiency and the factors that affect it, Wireless Communications, 1992.
Conference Proceedings., 1992 IEEE International Conference on Selected Topics in , 25-26 June 1992, p. 413

21 TRAI Consultation Paper at 19
22 FCC SEWG Final Report at 9. Emphasis added.

2 gee alsq, Burns, J. W., Measuring Spectrum Efficiency — The Art Of Spectrum Utilisation Metrics, Aegis Systems Ltd,
United Kingdom
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While not adopting a single metric, the [ Spectrum Efficiency] Working Group still
believes it to be possible, and prudent, to promote the efficient access to and use

of spectrum.?*

Reliance Infocomm suggeds the Regulaor not adopt numericd metrics evauate
spectrum  efficiencies across different technologies, and ingead use maket forces to
ensure that gpectrum is used efficiently.

The TRAI should measure network capacity rather than spectrum efficiency

Reiance Infocomm dso urges TRAI to condder the recagting of spectrum in progress
around the world. Spectrum is not ‘ether’. Indead, spectrum exists only due to the action
of two devices communicating on a common st of frequencies In this concept, spectrum
is non-existent, a creation of the networks that communicate through it.2°

Rather than trying to measure the efficiency of spectrum, the Regulator should messure
the cepacity of networks that use spectrum, because system cgpacity and spectrum
efficiency are rdaed.®® The Conaultation Paper dso points to such an approach.?’If a
network provides the highest capacity given its spectrum dlocation, it is logicd to
concdlude that it is udng its spectrum efficently. It is not prudent to compare different
technologies and their network’'s efficiencies. It is more important to ensure that esch
network is operating a its highet capacity. As such, spectrum dlocation should be
divorced from spectrum efficiency, because only then will network dedgn be most
efficient, supporting the largest cgpacity and range of services a the lowest cost.

The efficiency of spectrum is indeterminate as it takes on the characterigics of the
wirdess network it uses The Regulator should begin to andyze network cgpacity more
than spectrum efficiency The TRAI can measure performance of operators and compare
it with possble cgpacity. This dlows the Regulator to know if each operaor is putting
fully to use the spectrum it has. The pendty for misuse of the resource could be a fine®
Such an gpproach will aso asss the TRAI in assessng the capacity of each network on
an individud bass, in a manner that reduces chicanery and crestes incentives for eech
operator to maximize efficiency. It dso condders the posshility of improvementts in
effidency, and to changesin technological make-up of these networks.

24 FCC SEWG Final Report at 9

% For example, the colour ‘green’ does not exist. It is the reaction of certain wavelengths of electromagnetic energy from
the Sun with the retina in our eyes. The same is with spectrum. 1900 MHz does not exist, until a cellular phone sends out
energy at that frequency to communicate with a base station. See generally, Werbach, K., Supercommons: Toward a
Unified Theory of Wireless Communication, Telecommunications Policy Research Conference, 2003

% | ee, W. C. Y., Mobile Cellular Telecommunications, Second Edition, 1995, p. 404
27 TRAI Consultation Paper at 20-21

8 Similar systems to discourage inefficiency have also been suggested to the FCC as part of its proceeding on spectrum
efficiency. See generally FCC SEWG Report, and FCC ET Docket No. 02-135. See also Ofcom Consultation Document,
Ensuring effective competition following the introduction of spectrum trading, June 2004
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If the TRAI agrees to measure network capacity, it dso supports the possible use of AIP
a a pectrum pricing mechanism, and the use of market forces in ensuring the mogt
efficient use of spectrum.

TRAI Should Rely on Market Forcesto Ensure Efficiency

Reiance Infocomm believes tha when dl service providers have equd amounts of
spectrum, as per Approach 112° market forces will creste the incentives for them to use
spectrum in the most efficient manner possble. This is an established economic fact™
This move will force service providers to use more efficient technologies, better network
planning and management techniques to derive higher profits, without the need of any
arbitrary efficiency measures.

Such an goproach, depending on the market forces, is dso in tune with Approach I
(Conaultation Peper Section 5.4) of spectrum dlocaion. Once dl service providers have
equa oectrum, it will only be in ther own benefit to use it mogt efficiently. See figure
below.

If the initid dlocation is set & 10+10 MHz (as per Approach 11) with additiond spectrum
avaldble in a maket, service providers will ensure that spectrum is obtained only when
their capita expenditure is higher than acquistion cods of spectrum, or sarvice cannot be
improved without increesng operationd cods, such as mitigaing interference  or
reducing qudity of sarvice This prevents inefficient use of gpectrum. Further, this
method is market-friendly and fitsin wel with the direction of spectrum policy in India

29 TRAI Consultation Paper at 60

%0 |f all firms have an equal amount of a scarce resource, they must use it in the most efficient manner (within their
individual constraints) in order to generate the maximum profit. An example is a pre-paid taxi. The driver who minimizes
the distance driven, or maximizes the fuel efficiency of his engine, will earn the most profit.
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Infrastructure
(K) . Path 1 will be followed if a spectrum cap
A

| exists, Approach 11 is taken, or the cost of
acquiring spectrum is greater than cost of
increasing infrastructure, and will increase
Erlang/MHz

Path 2 will be followed if the above
conditions are not met, and can causc a
reduction in Erlang/MHz

Increase in subscribers, or
traffic (Erlangs)

-
g1 g2 Spectrum (S)

(Cap or Maximum
entitlement)

It is essentid that TRAI recognize that it can achieve the efficient use of spectrum

through

the cregtion of market incentives and dgrict peformance criteria, and most

importantly, discouraging the inefficent use of spectrum. Such methods will adso be
future-proof and ensure that operators concentrate more on peformance rather than
prediction or quantification.

Indicating the possble use of maket principles to ensure efficient use of spectrum, the
OECD says.

Efficiency in the allocation of licenses must be linked with efficiency in usage of
the spectrum. Intuitively, a firm that made a competitive bid for spectrum through
an auction procedure would tend to have a high incentive to use the spectrum
efficiently. In turn this would mean that there is an incentive to build-out the
network relatively rapidly. Other means are also available to ensure efficient use
of spectrum. A market where competition was strong would provide appropriate
incentives for efficient spectrum use, which in turn means that the number of
licenses issued for a particular service is important. Allowing the trading of
spectrum resources can help improve efficient use. Imposing build-out
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requirements on licensees can speed up the development of services, but does not
necessarily provide the right incentives to use spectrum efficiently.>

Given the difficulty in predicting ways to meesure efficencies of devices in the future,
the inadequacy of one metric today, and with the avalability of other means avalable to
achieve a high spectrum efficency and utilizetion, Rdiance Infocomm suggests to TRAI
that it search for methods to encourage efficiency rather than looking for ways to quantify
utilization.

Conclusion and suggestion:

To summarize our comments on spectrum efficiency,

1 TheTRAI should not interchangeably use technica and spectrum efficiency

2 The trade off between technica (cost) and spectrum (resource) efficiency is
important and should be conddered when evduding the performance of
networks

3 Rdiance Infocomm does not support the use of spectrum efficiency metrics

4. TRAI should congder evauating the capacity of networks and usng AIP to
ensure that spectrum is being used efficiently

5 Rdiance Infocomm suggests that the TRAI use maket principles and
alocation processes to ensure the maximum efficiency of networks

6 If a sngle metric should be used for spectrum efficiency, TRAI should
condder usng ErlanggMHz

7. Rdiance Infocomm does not fed that ErlangMHzkm? is a correct spectrum
efficiency measure.

8 TRAI chould not use spectrum efficency meesures to decide on spectrum
dlocations, and ingead consgder methods of encouraging efficient use of
spectrum rather than aiming to measure or determine what is efficient.

Question: (viii)

Please provide your perception of the likely use of data services on cellular mobile
sysems and its likely impact on the required spectrum including the timeframe
when such requirementswould develop?

“The confluence of 25G/3G networks, devices and apps mean data are darting to add
vdue which should spur demend. An improving economic outlook should dso enadle
upteke’, says Goldman Sachs in its report dated April '04. The report adds” Data
growth in Asa and Europe continues to be robus and is dating to move beyond
SMS.....Data devices dready represent a smdl fraction of reported net adds but we see
this number growing dramaticdly over the next few years which means net adds reaults
should reman srong verses 2003 levels. The tradeoff is ARPU, which tends to be lower

31 OECD, Spectrum Allocation: Auctions And Comparative Selection Procedures - Economic Arguments , Working Party
on Telecommunication and Information Services Policies, p. 27, available at
http://www.oecd.org/LongAbstract/0,2546,en_2649 34225 27125983_119666_1_ 1 1,00.html
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for data only devices. But lower ARPU bdie the vaue created by the higher margins and
penetraion ddivered by Daa devices 0 we think invesors increesngly must look
beyond ARPU....."

The wirdess data growth prospects are becoming bullish due to catayds thet include:

?? Increasing penetration of advanced devices,
?? Broader 2.5G and 3G network deployment,
?7? IPwirdess,

?? Evadlution in pricdng schemes

?? Growing end user education and awareness.

Specificdly CDMA caries have increesngly more scope for providing wirdess daa
sarvices because the upgrade on the CDMA path is software base and hence it is easier to
extend broadband data coverage across the entire network footprint. And because the
technologies are backward compatible, the new data devices will be able to function on
IXRTT or 1S95 in more rurd aress. The CDMA cariers are very aggressve on data
through its 1IXEVDO upgrades and by aggressvely promoting ther nework qudity and
increasing brand strength among enterprise users.

Inter national experience

Korea and Jgpan have the most advanced marketplace for telecommunications with 74%
mobile wirdess pendraion utilizing CDMA technology. Popular wirdess data content
and goplications avalable on CDMA2000 1X and IXEV-DO networks in Korea include
video messging and monitoring of people and assets video (newsTV) on demand,
recording and sending of video dips multi-media messaging, broadband Internet access
for companies, resdents and public entities, interactive gaming, live musc downloads
(songs and videos), and interactive map and location based services Wirdess data
sarvices can dso be usad in a number of other gpplications such as the provison of
emergency <services, ATM connectivity, and Internet access in a vaiety of places like
ralways, schools and hospitals where people could be diagnosad remotely.

A number of wirdess cariers with CDMA networks around the world are deploying a
CDMA2000 wirdess broadband technology referred to as IXEV-DO. This technology
delivers data & pesk rates of 24 megabits per second and at average rates of 300-600
kilobits per second.

Ubiquitous, high-speed wirdess broadband sarvice is provided today over licensed
spectrum via IXEV-DO technology. PCMCIA cads with IXEV-DO can be used with

lgptop computers for data connectivity and are widdy used in the United States Japan
and Korea In addition, in Jgpan and Korea, over 40 modds of phones and PDAs with
EV-DO technology, made by a variety of manufacturers in a wide assortment of different
and gppedling designs and features, are on the market.

Indian context
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Such devices will dso become popular in Indig, dlowing wirdess subscribers to access
new data services, such as emall, web browsng, downloads and multimedia gpplications
opening many new opportunities for software devdopment. Indeed CDMAZ2000 1X
operators in India have begun to offer an aray of innovaive multimedia services such as
live TV dreams Given India's wdl known reputetion in the IT software deveopment
fiedd, the number of jobs which could be crested in the provison of content and
goplications for wirdess daa is in the thousands with countless opportunities for export
of such gpplications

USO guiddines

Apat from this the data sarvice demand in India is dso likdy to increese in view of the
implementation of guidelines for universal service support. As pe the guiddines
issued by the government, it was provided that the government will endeavor to provide
data tranamisson facilities within 5kms of every village and a leest those villages where
regular post offices ae located. In the phased programme about 35,000 VPTs were
proposed to function as Public Tdecom and Info CentrePTICs). As per the guiddines
it is dso provided that high speed PTICs (HPTICs) are dso proposed to be established to
provide wide band gpplications like Tee-education, Tee-medicine base don two besc
channels i.e. 128 kbps. In the first phase by ‘2004 about 2HPTI’s were proposed to be set
up in eech SDCA i.e. about 5000 HPTICs.

The government seeks to achieve nationd objective of rgpid low cogt expanson of
telephone and internet connectivity in rurd and remote aess as refared in planning
commisson reolution no. IT-THS98. Going by this IT pdicy, the VPTs in future
should have access to internet. This access can be provided by the nearest Internet Node
with or without any technicd enhancement but the bottlenecks are two folds. One is the
avalablity of termind equipment a the VPT to convert it into PTICs and the other is the
inadequacy of technologies to support data services. (TRAI Conaultation Pgper3/2000 on
USO)

The CDMA sydems deployed by us have overcome this difficulty snce CDMA is he
most economical way of covering rurd and remote areas and capability of providing
date- of- the at network and a wide variety of high-gpeed data applications perfectly
relevant even in rural scenarios such as:

e-Kioxks

e-governance

e-education

e-hedthcare.

Thus, dgnificantly new contents and gpplications are emerging for wirdess data services
that offer compdling vdue to the consumer. Similaly new devices will be introduced
and exiging device will evolve to provide a more enhanced wirdess daa experience.
Wirdess modem cads dlow laptop and notebook computers to access the internet and
intranet anywhere anytime.
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Cll report

These will lead to increased data volumes. In addition, improved usahility and higher
datarateswill drive subgtantid acceptance and penetration of wireless data services. The
Cll initsreport (March * 2004) has given broadband subscribers target as follows.

Year Ending Broadband Subscribers Target
2006 335 Million

2010 10.1-10.6 Million

2020 32— 39 Million

This shows the potentia for growth of broadband servicesin India The TRAI inits
recommendations in April ‘2004 on the broadband issues stated that:

“3.7.3 Third Generation and Beyond Mobile Services

3.7.3.1 Owing to limited reach and scope of broadband services, today there is
not much demand for mobile broadband services. Once, the demand for
broadband picks up, the demand for mobile broadband may also get accentuated.
At that stage, services such as 3G and beyond will become attractive and
affordable. Thiswould in turn further accelerate the rollout of broadband. ....”

Moreover, in the case of CDMA operators in India paticularly in case of Rdiance
Infocomm dmog dl the handsets are data enabled and hence it can be safdy assumed
tha more than 50% of the subscribers may be usng their handsets for data services.
Wirdess teminds, dther fixed wirdess or mobile are being used to provide Internet
facility for transmisson of data a a speed of more than 144 kbps.

With the Regulaor having dready made recommendations for broadband services
using both fixed and wirdess technologies the provison of data services is going to be an
increesingly more important area for growth of wireless networks.

It is, therefore, essentid that adequate and separately dedicated cariers should be
dlocated to the mobile operators for provison of data services and the time limit has to
be as soon as possble.

CDMA technology permits the cariage of voice and data traffic on the same carier.
However, for the best qudity and speed tranamisson data can be achieved only through a
dedicated separate carrier. To gart with, a minimum of two carriers is needed for the data
savices. Paticulaly, in the Indian context, the mobile sarvice providers are facing the
issue of declining ARPU, the need for provison of data services is very urgent for better
utilization, maintenance and sugtaining their networks.

Reliance Network - data services and spectrum requirements
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Rdiance Infocomm is developing a series of enhancemerts to 1XEV-DO technology.
One enhancement will greetly increase the speed for uploading data. There are a number
of other enhancements to the IXEV-DO technology that dso enable new sarvices and
improve the user experience. For example, qudity of service software will enable cariers
to offer consumers different data rates at different price points and will assgn faster data
rates and lower latency for users who subscribe to services that need that enhanced
performance, thereby permitting carriers to offer a host of exciting new services such as
video teephony, video conferencing, and streaming video and audio. In short, we can say
tha Inter Usr QoS (to differentiste Users) and Intra User QoS (to differentiate
goplictions) ae beng incorporaed in the Revison A of IxEV-DO. IxEV-DO
technology will adso endble multi-cadting, the transmisson of wirdess video and audio
ether on an onrdemand or network scheduled basis.

Other enhancements that are currently being developed include the ability to trangmit and
receive ingdant multimedia messages and a sries of improvements to overdl sysem

cgoecity by supporting phones with dud antennas and to sector capacity through
improved equdizers. All of these enhancements will improve sarvices drive low codts,

and enable wirdess caries who deploy 1xXEV-DO to offer an even more popular and
cog-effective ubiquitous wirdess broadband service on thelr licensed spectrum.

Suggestion:

We have shown above that the reguirements for mobile data sarvices are increasng from
the current leves of 50% in the network to 90% paticulaly in the CDMA networks.
This growth of wirdess daa requirements will increesingly need additiond spectrum of
a leest 5 + 5 MHz as data cariers immediately. In addition to 15 + 15 MHz as Sated
above, the Regulator should make a provison for 5 + 5 MHz to meet the immediate
requirements of wireless data services.

CHAPTER 4: Spectrum Pricing

Questions: (ix)

Is there a necessity to change from the existing revenue share method for
determining the annual spectrum charge?

Response:

The current pricing regime based on revenue share is of course smple, undersandable
and accountable but has the disadvantage for the efficient operators (in terms of revenue)
even within the same technology, as sated by the TRAI in its consultation paper. In view
of this the TRAI has opined that the fee structure needs to be changed from the present
revenue sharing to the fee based on amount of spectrum assgned. This logic of the
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regulator is relevant that there should be a change in the pricing policy for spectrum and
entry fee be kept separate from the annud license fee.

Suggstion:

Yes there is a need for change from the exiding revenue share method for determining
the annua spectrum charges.

Question: (x)

If yes, what methodology should be used to determine spectrum pricing for existing
and new oper ators? (Pleaserefer tablein Section 4.8)

Response:

Internationdly, different countries have used different methods for fixing the spectrum
charges. Though these different methodologies do provide a guide for fixing the spectrum
charges but no one method can be copied in India due to the objectives of the telecom
policy (increesng teledengty, penetration in rurd areas and sarvice a affordable rates to
the masses) being different here from those which may be followed in other parts of the
world.

From 1994 onwads the government has issued licensees for providing mobile sarvices in
India garting with Metro areas and spreading to other parts of the country over a period
of time. In each savice aeg, baring a few exceptions, there are 9x to saven mobile
operators providing mobile sarvices udng different technologies — GSM or CDMA. In
terms of the competition this is a fairly competitive structure and there is less likely
hood of the new operators coming in, though theoreticaly this possihility is not ruled out.

The exiding operaors usng any technology have made huge invesments in the
infrastructure and may need additiond spectrum for expanson of their networks.
Therefore any pricing policy to be consdered should take into account the requirements
of additiond gpectrum for the exiding operators in such a manner that no additiond
burden is put on them which would leed to making the service more codly and this will
be agang the badc objective as lad down in NTP94 and NTP99 of providing
affordable service to the masses.

It has been indicated in the conaultation paper that Cost recovery method of pricing is
aopropriate where there is no excess demand for spectrum. The concept of “no excess
demand” would imply that the spectrum is more and the demand for the same is less. It is
gengdly bdieved that in the Indian context that the demand is more and the supply is
less (because avalable spectrum for mohbile civil use is held by other users) and hence it
would be argued that the cogt recovery method cannot be applied here. But this fallacy
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needs to be understood in the real sense. We can say that spectrum is a vauable
resource and it should be used judicioudy. But we cannot say that there is less spectrum
avaladble than the demand for the commerca deployment by the tdecom service
providers. In fact the same spectrum is available to dl the countries of the world but the
use to which the spectrum has been put varies from country to country as per ther locd
needs, though keeping in line with internationdl Sandards.

In case the spectrum is not immediately avalable for use by the tdecom sarvice
providers, it has nothing to do with the scarcity of spectrum but this Stuation is because
of the legacy. Till the spectrum was not used by the private tdlecom service providers, it
was bang provided to the Govt. organizations including defence, rallways, 10CL,ONGC
etc., for usefor their wirdess applications.

After the Govt. dlowed the private sector to paticipate in the provison of teecom
savices, the private sector needed the spectrum to provide wirdess services and hence
there arose the need for redlocating the spectrum from non-telecom users to the telecom
users. This cregted the demand for spectrum for commercid deployment. Therefore,
what is now needed is the re-allocation of spectrum from one use to the other. But
that involves various issues about the methods of redlocaion or refaming and the cost
of shifting from one use to the other.

Suggestion: In view of the above we suggest the method of cost recovery for the
spectrum pricing. We suggest the following:

Charges Spectrum to exiding | Additiond  gpectrum | New entrants
operaors upto 2x15 | to exiing operators
MHz. (spectrum | beyond 2x15 MHz
etittement a ¢
part of license).

Onetime entry fee NIL NIL Same a pad by
exiging licensees to
enure leve playing
fidd.

Annud charges Minimum charges Charge per MHz to | Same as proposd

based on recovering be arived a on the | for the exiging
the cost of bass of AIP | licenseesto ensure
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adminigering method which can| levd playing fidd
gpectrum on charge dso ensure
per MHz basis. gpectrum  efficiency

based on maket

mechanism.

Question: (xi)

In the event AIP is adopted as a means to price spectrum, would it be fair to choose
GSM asareferencefor determining the spectrum price?

Response:

Snce we have suggeted Adminidration cost bads for spectrum pricing up to the initid
entittement limit of 15 + 15 MHz the issue of any new spectrum pricing is not reevant
up to this limit. AIP can be used for cregtion of market based spectrum efficiency
mechanism method for the spectrum pricing and hence we need not comment on this
question.

As a matter of policy and principle we say that, the solution proposed in the consultation
paper that of basang the vaue of spectrum on “Second Bedt” technology is appropriate
gnce this provides users of tha technology with an incentive to use it in the mogt
efficent manner while avoiding to pendize usars of more efficient technology.

Ancther aspect to be kept in mind is the invetment decison meking for a paticular
technology when AIP is used for pricing the spectrum. In normd circumgtances the
gpectrum pricing can influence the decison for choosng any technology. However, in the
current Indian context this theory may dso not be agpplicable because the decisons about
the technology have dreedy been taken and it is highly unlikdy that any operaior would
like to switchover from one technology to another because of the spectrum pricing for a
paticular technology.

Suggestion:

We recommend the Adminidration cogt recovery method for the spectrum pricing up to
15 + 15 MHz However, beyond 15 + 15 MHz we sugges maket driven efficiency
basad AIP method.

Question: (xii)

Please provide your commentson the assumptionsused in A.l.P

Response:
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The methodologies proposad in the conaultation paper are theoreticd in the sense that the
assumptions used are not practica in the current scenario. Using base levedl of capacity
and a number of dtes to provide coverage in urban and rurd aess or urban or totd
populetion, ressonable but egqua maket share for dl the sarvice providers eic ae
academic assumptions which can not be gpplied in the red world spedificaly in the
current Indian Context.

Suggestion: Using base levd of capacity and a number of Stes to provide coverage in
urban ard rura areas or urban or tota population, reasonable but equal market share for
dl the sarvice providers elc are academic assumptions which can not be goplied in the
redl world specificaly in the current Indian Context.

Question: (xiii)

In case Auction methodology is used for pricing the spectrum, please give
suggestionsto ensurethat spectrum isavailable to those who need it.

Response:

Auctioning of the spectrum has been used in different pats of the world where the
soectrum has been licensad for providing any mobile sarvices or for providing specific
3G svices. Additiondly, auction has been adopted as an agpproach for dlocation of
spectrum when the spectrum is initidly dlocated for providing the service and not when
6 / 7 opeaors ae dready operaing the sarvice and each has dready been dlocated
spectrum, though to a different extent and in differing degrees. Consdering the option of
Auction midway may lead to a dtudion that one or two operators may grab larger
amount of spectrum by offering lage amounts and the others are left without any
additiond spectrum.

Another important issue is that we can adopt process of auction only for a product /
resource, which is readily avalable and can be given immediatdy &fter the auction and
after the sdected bidder makes the payment as per the auction procedure. Since we are
dedling with a product / resource which is not readily avalable, and snce this aspect is
known to the bidders whether auction will result in any serious bidding is questionable.
The fact that the bidders are aware of the immediate non-avalability of the spectrum may
a0 lead to spurious kind of bidding where the bidders may quote astronomicd figures in
the knowledge that they do not have to pay anything immediaidy but will be adle to
block the spectrum for the serious players for the future. All the theories and points in
favor of auctioning the pectrum would have been acceptable incase we had the spectrum
readily avalable and sx/seven service operators had not been dready operding in
different parts of the country, which however, is not the case,

Suggestion:
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Therefore, the option of auctioning spectrum in the present Indian context may not be the
aopropriate methodology for fixing the price for spectrum or as a method of spectrum
dlocation.

Question: (xiv)

Should the new pricing methodology, if adopted, be applicable for the entire
spectrum or should we continue with revenue share mechanism till 10+10 MHz,
and apply the new method only for spectrum beyond this?

Response:

If it is agreed that there is a need for change of the methodology of spectrum pricing, it is
in view of the redizaion that the present spectrum pricing is not suitable or not in line
with edablished practices or is not based on sdientific cdculations or is putting
avoidable burden on the subscriber in the form of higher taiffs etc. Therefore, the
changed methodology suggeted dbove should be goplicable to the  gpectrum
requirements upto 15+15 MHz and market driven efficiency based AIP method beyond
15+15 MHz.

Suggestion:

The changed methodology should be gpplicdble to the spectrum requirements upto
15+15 MHz and market driven efficiency based AlP method beyond 15+15 MHz.

Question: (xv)

What incentives be introduced through pricing to encouragerural cover age and/or
using alternative frequency bandslike 450 M Hz?

It has been rightly pointed out by the TRAI that on purdy commercid condderaions the
sarvice providers may not find it economicaly viable to cover subgtantia areas where the
returns are going to be less than the cogt.

It may not be out of place here to say that in order to remove regiond imbaances in the
indugtrid growth in the country and to encourage the indudries to go to the areas where
there was no indudrid development, the Govt had introduced the concept of backward
industry digtricts. Large concessions were announced in the form of waver of income
tax, excise duty, sdes tax, concessond loans and so on for the entrepreneurs to go and
edablish indudries in such aress. This concept did hdp and large number of indudtries,
both medium and amdl were edablished in such aess leading to indudrid growth in
these backward didtricts.

In line with the above precedence it is essentid that some incentives need to be given to
the tedlecom service providers to go into the rurd and remote areas in order to achieve the
gods lad down in NTP99. The incentives could be deducting the revenue obtained from
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savices in such areas from the gross revenue for the purpose of cdculaing Annud
License Fee, exemptions of excisglcustom duties on the equipment used in such aress and
0 on. Additiondly, the government should aso encourage use of 450 MHz band in the
rural areas and it should be dlotted without any entry fee or annual spectrum charges.

These seps will go a long way to achieve the objectives of NTP9 and dso meet the
targets lad down in USO policy of the government. This will dso hdp achieve the
objectives and targets lad down in the broadband policy recommendations given by the
TRAL.

Suggestions:

For encouraging the coverage in rurd aess specid discounts as described above ae
esentid.

Question: (xvi)

DoesM X C X W formulae for fixed wireless spectrum pricing need arevison? I f
S0, suggest thevaluesfor M ,C , W?

Response:

TRAI has an important issue regarding the high spectrum roydty charges and the
sructure of charge determination.

Before responding to the specific question on the formula for the roydty charges we
would like to draw the atention of the Authority to the digparities in the exiding
dlocation and the charges pad by the cdlular operators and the basic (Unified Access)
licensees. We would therefore, like to respond as follows:

UASLs who goply for microwave links are dlocated frequency asignments on town-
wise bads for a paticular circle wherees CMSPs are dlocated the frequency spot for the
entire cirde.  Since the UASL operators are to be trested at par with the 4" Cdlular
licensees, and keeping in view the levd playing fidd , it is essentid that we should be
dlocated frequency assgnments for the entire circle ingtead of townwisedlocations.

In addition to the above, there exids a vaiaion in the microwave roydty charges and
license fee payable to WPC Wing. Thisis summarized in the following table

UASL (erstwhile BSO) CMSP
Royalty R=MxWxC Spectrum Bandwiath upto:
Charges | where Charges* for MW | z&  Cirde 112
M = Fixed multiplier access networks MHz
W = Weighting factor (10GHzand &&=  Mero: 224
C = No. of RF channds beyond) MHz
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@ 0.25% of AGR
p.a

Additiond dlocation:
Yt Cirde 28

MHz
s Metro: 56
MHz
@ 0.05% of AGR

p.a

License L =1000x N Spectrum Bandwidth upto:

Fee where Charges* for MW | e 56MHz @
N = No of Base gations backbone 0.1% of AGR p.a
(transmission towers for networ ks (below e Forevery
MW) 10GH2) additiond 28 MHz
@ 0.05% of AGR

p.a

* Spectrum chargesinclude the royaty
charges for gpectrum usages and license fee
for the fixed gationsin MW accesslinks.

Idedly, we would suggest that the price/charge for microwave links should dso be based
on the cogt recovery method, but in view of the reasons dated above it is only gppropriate
that the spectrum charges by the UAS licensess be first brought in line with the 4"
CMSP's payment terms. Since we are proposng the new method for roydty caculation
in line with what is beng pad by the cdlular operators, there is no raionde for
proposing any different vaues for the M,C,W.

Suggestion:

There is a need for change of the formula for payment of roydty charges for the basic
(Unified Access) licensees for terredtrid links. Idedly, we should suggest this charge dso
to be based the cost of cogt of adminigtration recovery method. However, due to the
reasons stated above, we propose;

?7? migration to roydty charges based on proposed percentage basis of AGR to be
in line with the amilar charges for the cdlular operators.

?? it is essentid that we should be dlocated frequency spots for the entire circle ,
agan in line with the cdlular operators, ingtead of town-wise dlocaions.

Question: (xvii)
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Should there be different pricing levels for shared spectrum versus spectrum that
isallocated with protection ? How should this be deter mined?

Response:

Yes. The TRAI should introduce different pricing leveds for shared spectrum versus
protected spectrum. Economic theory and historicd common precedent will support such
differentiated pricing. Protected spectrum is gmilar to protected propety, such as
privatdy hed land or a family home Shared spectrum can be andogized to a shared or

common resource such as a public park. Obvioudy, the bariers to entry must be greeter
to aprotected property versus a shared resource.

Protected spectrum should be priced according to market principles and to reflect the
true vaue of the spectrum. The auction or AIP, or cost recovery methods are possble

ways to price this spectrum.
Suggestion:

TRAI should introduce different pricing levels for shared spectrum versus protected
gpectrum. The auction or AIP, or cogt recovery methods are possible ways to price this

spectrum,

CHAPTER 5: Spectrum Allocation

Question: (xviii)
How much minimum spectrum (refer approach (1) and (11) in section 5.4) should
each existing operator be provided ? Givethe bassfor your comments.

Response:

We are in favor of TRAI following Approach Il as described in section 54 of the TRAI

conaultation paper. We fed that dl mobile service providers in India should have access
to a mnimum amount of 2 x 15 MHz of gectrum initidly irregpective of the
technologies and bands used and that the spectrum dlocation should be contiguous where

possible
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Approach 1l ensures a trangparent and level playing fiedd and diminaes the case-by-case
gpproach basad on the different sets of criteria currently used in India, which is subjective
and incongglent with technology neutrdity. Approach |l dso leads to an equa dlocation
of spectrum to dl operators. TRAI should not dlocate unequa amounts of spectrum to
sarvice providers on the basis of technology because:

?? Unequd alocation promotes inefficiency,

?? punishes the more efficient service provider or technology,

?? goes agang the gpirit of the UASL by biaang agang possble competitive
outcomes

?? favouring one system over another.

Moreover, unequa endowments will lead to digortions in any future market growth.
Allocations that reward gpecific technologies leed to technology arbitrage, where
operators chose technologies to gain a grester dlocation and then can migrate towards
other technologies Such a posshility even afects the migraion of different service
providersto 3G operations, and damages competition.

The TRAI ddfinitdy wishes to mantan a high efficdency of spectrum use Hence, it
should not punish the more soectrdly effident technology by weskening its market
postion and dlocating it lesser resources. All operators have paid the same license fees
under the unified license scheme. The dlocations and benefits should then be the same in
theinterest of fairness.

It is important for the TRAI to dlocate an equd amount of spectrum to al operaors, and
to achieve this am, we suggest the use of the 1900 MHz PCS band for CDMA sarvice
providers, and 450 MHz band for use in rurd and high-cost aress.

As the dlocation currently stands, the amount of spectrum reserved for CDMA operators
(up to 2 x 5 MH2) is not enough even to support the minimum capecity projections
required over the next two years for voice sarvices done. As noted by the TRAI,
internationa practice has been to make 2 x 10 MHz or more spectrum avalable to service
providers. Idedly, TRAI should dlocate larger blocks of spectrum of a least 2 x 15 MHz
or 2 x 20 MHz to operators.

Larger blocks of gpectrum afford operators increased flexibility for the provison of
savices and permit better network planning and grester subscribers benefits. It is
important  that the Govenment of India meke additiond spectrum avaldble for
commercid savice provider's as soon as possble in order to be condgent with
internationd practice and facilitate the growth in wirdess subscribers expected by 2005.

Approach | will freeze the dlocaion of exiging levels provided except those where
license conditions warrant further dlocation. Reliance Infocomm does not support this
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goproach as the current spectrum dlocation for CDMA operators in India varies from 2 X
25 MHz to 2 x 5 MHz compared with 2 x 4.4 to 2 x 10 MHz for GSM operators

The amount of spectrum assgned should be independent of the technology chosen by the
operaor and the same regulatory environment should gpply equdly to dl mobile service
providers ensuring that their success or falure depends soldy on marketplace factors.
Thus it is imperaive tha CDMA operators have access to the same amount of spectrum
as GSM operators on an equd basis, with the same regulatory conditions.

Rdiance Infocomm further beieves that there is no need for the regulator to determine
the efficiency of ether technology in order to dlocate spectrum. Given the complexities
and ever-changing nature of mobile network technologies, the Government may not be in
the best postion to determine the spectrum needs of each service provider. The regulator
should indead work to edablish a levd playing fidd that will endble operaors to

compete on an equd bass with the freedom to leverage the drengths of their chosen
technologies and sarvices to their full potentid.

Suggestion :
Inview of the reasons stated above we support Approach||
Question: (xix)

At what stage the amount of spectrum allocation to new entrantsbe consdered in
the 800 MHz/ 900 MHZz/ 1800 M Hz frequency bands?

Response:

At present the Government has issued licenses to the mobile service operators using both
GSM and CDMA technologies. The number of operators in eech sarvice areg, is about
6/7 and there is enough competition by any standards. Though there is no bar on the entry
of new savice providers snce any one fulfilling the digibility criteria can goply for the
license and if the applicant meets dl the criterig, the Govt shdl issue the new licenses
aso.

However, in actud practice, the new entrants entry may be very difficult on account of
the exiding operators having established themsdves and new entrant not finding it very
conducive to enter the maket where competition dreedy is very tough. Thus the
possibility of new entrants is very remote, if any.

Therefore, indead of conddering dlocation for the new entrants the regulaor shoud
fird concentrate on meeting the spectrum requirements of the exiding operaiors.  The
fird priority should be to provide adequate spectrum as per the internationd Sandards to
the exiding operaiors and once this has been achieved then only we should consder the
possihility of any spectrum for the new entrants.
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Suggestion:

Spectrum alocation for the new entrants should be congdered only after meeting the
requirements of the exigting service providersto the extent of a least 15+15 MHz in the
appropriate bands..

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

Yes the dlocation of spectrum needs to be service and technology neutrd. However, the
technology / sarvice neutrdity can only mean that the service providers are free to use
any technology for providing mobile services but having chosen the technology they need
to be given spectrum which is suitable for their technology. Neutrdity would dso meen
that the regulator does not promote one technology over the other. The regulaior should
not discriminate between technologies a the time of dlocating spectrum and let the
operators choose the band suitable for their technology and the spectrum should be made
avaladle in that band without any preference for any technology.

We dgrongly support sarvice and technology neutra dlocation of spectrum. We bdieve
that enabling operators to choose which technology to use and which services to provide
over their spectrum crestes a grest number of substantid socid and economic benefits.

Savice and technology neutrdity is of the utmos importance to dlow for the
devdopment of innovatiive goplications, technologies that are more efficent, incressed
consumer choice, lower prices, and competition. We dso bdieve that pat of technology
neutrdity as it pertains to spectrum dlocation is licensng frequency bands that encourage
multiple technology standards to compete. The ultimae tests of service and technology
neutrdity are
?? whether an operator haes the freedom and flexibility to sdect the technology that
mekes the bet commercid sense and offer its choice of services without
interference from governments, and
?? whether the operator can bendfit from any avalable incentives (i.e. recelving
additiond spectrum) to the same degree regardless of the technology used and
sarvice provided.

Precticd condderations govern the choice of technology that an operator will use If the
TRAI seeks to award spectrum in a technologicdly neutra manner, it should dlow the
operator to decide which band of spectrum would be best suited for its purposes If the
Regulator indead chooses to dlocate it one band only, and this band is incompatible with
its choice of technology, the spectrum dlocation policy camnot be technology neutrd.
Hence, the sequencing of the dlocation is of utmos importance, and the dlocation must
dlow the operator to sdect the bands for which it wishes to compete Only when this
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happens, and the criteria specified above as (8) and (b) are satidfied, will the policy be
technology and service neutrd.

Suggestion:

We support that gpectrum should be dlocated in a technology and service neutral manner.
Question: (xxi)

What should be the amount of cap on the spectrum assigned to each operator?
Response:

Spectrum caps are useful to prevent the hoarding of spectrum, and we support the
establishment of caps in principle The cgp on spectrum dlocation is needed in the present
Indian context due to the spectrum being not readily available. Presently the mgjor part of
spectrum in every band is being hdd or used by the exising various usars of wirdess
sysdems induding defence. The scarcity of the — avaldble deared spectrum and
comparaively larger number of operators in each sarvice aea would dictae tha the
gpectrum should be rationed for use of the tdecom sarvice providers in the sense that
there should be a cgp of the maximum amount of spectrum which can be dlocated to a
sarvice provider.

However thisview is subject to two qudifications:

?? Frdly, cgp should not be the reason for not dlocating adequate spectrum to the
sarvice providers as per the internationd Standards

?? Secondly, this gdtuation should be reviewed dfter some time , say two to three
years, to see  whether additiond spectrum has become avalable from other non-
tdecom users and dlocation as per internationd dandards is avalable to the
exising tdlecom service providers.

The TRAI should condder usng spectrum cgps initidly to limit the entittements then to
control the totd amount of spectrum made avalable to bidders in any future auction or
assgnment of spectrum. We suggest TRAI should enforce  spectrum caps for each
operdtor, a every dage of dlocation, and for dl operators as a totd. For exampe,
GSM/CDMA  operators can have an individud cgp & 20 + 20 MHz. The caps should be
high enough to dlow for expandon of services and technologies but a levels that
prevent anti-competitive use.

For example, the FCC says
The Commission decided last year to “sunset” the CMRS spectrum aggregation
limit, or “spectrum cap,” effective January 1, 2003. The Commission found that
the cap, by setting an a priori limit on spectrum aggregation without looking at
the particular circumstances of specific proposed transactions, was unnecessarily
inflexible and could be preventing beneficial arrangements that promote
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efficiency without undermining competition. However, the Commission also stated
that it would continue to pursue the objectives of “ discourag[ing] anticompetitive
behavior while at the same time maintaining incentives for innovation and
efficiency,” but would do so by performing case-by case reviews of proposed
CMRS spectrum transactions rather than by applying a prophylactic rule.®?

Suggestion:

The maket in India is not yet fully maured. The anti-competition regulations /legidation
in India ae will not/ in ther present form, be ade to control the anti-competitive
behavior ( hoarding of spectrum to jeopardize competition) and hence we suggest the cap.

While we are in support of spectrum caps, TRAI should be careful about how they should
be s, and for what exact purpose. Secondly there should dso be a provison for periodic
review as and when required.

Question: (xxii)

What procedurefor spectrum allocation be adopted for areaswherethereisno
scar city and in areas wherethereis scarcity?

Response:

As we have dready pointed out above the concept of scarcity is relative. The amount of
soectrum avalable to dl the countries is same and the countries have deployed the
goectrum for different uses in manner which suits their requirement and hence there
canot be one solution which will suit dl. In India due to the legacy, spectrum has been
dlotted to different users when the spectrum was na provided to the tdlecom indudry for
the commercid deployment. Now when the Gowt has permitted the private sector to
provide telecom sarvices the requirement of spectrum needs to be met by re-farming or
re-alocation to meet the requirements of al the usersin appropriate bands.

Scarcity would therefore be only in regpect of immediate avalability of spectrum in the
goproprite bands. In view of this, we would suggest that the tdecom service providers
should be dlocated adequate and gppropriate spectrum as per the internaiond Standards
and norms. Since, the tdecom sarvice providers have dready edtablished thar networks
having committed large invetments , it is imperdive that they should have the required
spectrum to provide the services to the customers which ther technology is capable of
providing. Therefore, whatever method is adopted , it should ensure tha the exigting
mobile operators are not deprived of the required spectrum whether it is reatively scarce
or not. In any case there is n0  spectrum a present avalable which is useful for the
provison of tdecom savices and for which there is no demand. The areas that have
demand for spectrum are typicaly the CBDs and down town aress. Thus the procedures
need be in place for dlocating spectrum to operators in these areas. There is no scarcity
in other areas because there is no demand for spectrum in those aress.

32 FCC, In the Matter of Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, WT Docket
No. 02-353, Notice Of Proposed Rulemaking, November 22, 2002, p. 18
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Suggestion :

In view of the above submissons, we suggest that there is no need to evolve any new
method of dlocation d spectrum in different areas. The existing method of alocation of
Spectrum may continue and it should be ensured that the existing mobile operators are not
deprived of the required spectrum whether it isrdatively scarce or not or in a pecific
area.

Question: (xxiii)

Which competitive spectrum allocation procedur e (auction/ Beauty Contest) be
adopted in caseswherethereisscarcity?

Response:

We have dready explaned above No. ----that auction is not an gppropriate option a
present in the Indian context. We have dso explained above thet in the Indian context the
fird and the foremod requirement is the dlocation of adequate and gppropriate Spectrum
to the dready licensed telecom service providers.

Vaious methods/procedures have been adopted by the regulators in different countries of
the world and such methods and procedures are rdevant when the spectrum has to be
dlocated for the firg time for provison of the services. The term “scarcity” in the Indian
context is because of the spectrum used for mobile sarvices internaiondly is hed by
other agencies . Spectrum avalability is the same in dl countries and it is only that
regulation that could free up spectrum for mobile sarvices While the farest procedure for
soectrum award could be an auction , one should be caeful about its rdevance in
developing countries.

In the Indian context, the license have dready been issued, sarvice providers are dready
providing the sarvice after having edablished the dateof-the at network and hence
presently their requirement is to have adequate, contiguous and gppropriste spectrum in
one chunk. Hence, gpplicability of any economic theory or methods or procedures for
dlocation of spectrum will be meaningful only after dlocaing the minimum required
gpectrum of atleast 15 + 15 MHz each for the mobile service operators.

Suggestion:
Therefore, any method which gives equd spectrum for dl savice providers and

minimum of 15+15 MHz dlocation as per the internaiond Standards and which does ot
differentiate between technologiesis suitable for the Indian context.

Question: (xxiv)
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Should we consider giving some spectrum in 900 MHz band to fourth CM SPs?

Response:

It is recognized that spectrum is an extremely vauable resource and needs to be used
efficently. Any spectrum not dlocated and withhedd can not be seen to be used
efficently. The present license condition of fourth CMSP provides for spectrum in 1800
MHz band and any dlocation from 900 MHz band to the 4" CMSP will be aganst the
license conditions.

The very fact that this question has been raised shows that there are areas where 900
MHz band is avalable even after meeting the requirements of the firg three GSM cdlular
licensees. In such agtuaion and in such areas the following is suggested :

Presently the CDMA dlocations in 800 MHz band are redricted to 824 —844 MHz plw
869839 MHz. Internationdly the CDMA dlocation in 800 MHz band is in the range of
824 849 MHz pw 869-8%4 MHz. The bandwidth from 844-849 MHz is not beng
utilized presently in India ale to guad band requirements because the downlink from
839894 MHz is beng utilized by the GSM operators. Therefore, in case there are aress
where ssgments in 900 MHz band is avalable even dter medting the requirements of
firga three GSM opeaors in such aees 5SMHz downlink (889-894 MHz) of 900 MHz
band should be utilized for paring with 844-849 MHz and maybe dlocated to the CDMA
operators to meet their expanding requirements of spectrum, as they dready hawe only
20+20 MHz in 800 MHz band . Such a suggesion will not only be in line with
international Sandards of 800 MHz band paring but would dso lead to utilization of the
5MHz (844-849) which is deprived to CDMA operaorsin India a present.

Suggestion:

In case there are areas where segments 900 MHz band is available even after meeting the
requirements of first three GSM operators, in such aress 5SMHz downlink (889-894 MHz)
of 900 MHz band should be utilized for pairing with 844-849 MHz and maybe dlocated

to the CDMA operators

Question: (xxv)

Comments of stakeholders are invited on the minimum blocks such as 2 X 2.5 MHz /
2 X 5 MHz of additional spectrum to be allocated to existing service providers in
stuations where IMT 2000 band is opened as well as in Stuation where it is not
opened. Additionally, comments are also invited on the minimum allocation to new
entrants.

Response:

As we have dready explained above there is no specific band which can be caled IMT —
2000 band snce as per ITU recommendation no: 1036 there are different bands which
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have been identified for IMT-2000. The sad recommendation has been reproduced in the
TRAI conaultation paper in para 2.3 on page-7.

ThelTU —R recommendations M.1036 Sates,

“ IMT-2000 will operate in the frequency bands identified in the Radio
Regulations (RR) as intended for use on a worldwide basis by administrations
wishing to implement IMT-2000 , as follows:

WARG-92 identified the bands:

- 1885 - 2025 MHz

- 2110 — 2200 MHz

and WRC-2000 identified the bands

- 806 — 960 MHz**

-1710-1885 MHz

- 2500-2690 MHz

for possible use by IMT-2000 systems, noting(in accordance with RR No. 5.388)
that identification of these bands does not establish priority in the RR and does
not prelude use of the bands for any other services to which these bands are
allocated. Also, some adminigtrations may deploy IMT-2000 systems in bands

other than those identified in the RR.”
**The whole band 806-960 MHz is not identified on a global basis for IMT-2000 due to variation in the
primary mobile service allocations and uses across the three I TU regions.

Therefore, calling any band as MT-2000 band is a misnomer, since there are different
bands which can be used as IMT-2000 bands The table bdow this recommendation

explains that 800 / 900 / 1800 / 1900 MHz bands or a combination of two three bands can
be usad for IMT-2000.

Irrespective of which band is used for IMT-2000 , the minimum blocks of additiond
gpectrum should be such that each operator gets at leest 15 + 15 MHz , whichever may be
the technology used. Lager blocks of contiguous spectrum provide operators with
additional capacity, the ability to plan for long-term growth and greater flexibility to offer
avariety of voice and data services.

Therefore, the blocks should be in such a manner tha the tota spectrum with each
operator becomes a leest 15 + 15 MHz. For example, if an operator dready has 5 +
5MHz , the suitable block for him should be 10 + 10 MHz and those dready having 10 +
10 MHz , asuitable block for them would be 5+ 5 MHz and so on.

As regards to the new entrants , it has been explained in different paras above that the
caxe for new entrants should be conddered only after ensuring minimum bandwidth of 15
+ 15 MHz for each operator. After meeting this requirement of the exising operators ,
the block for the new entrants can be suitebly decided based on avalability of spectrum
in each area.

We suggest TRAI to condder a number of different frequency pairing band options and
design a far assignment process that would meet the needs of operators to receive the
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spectrum they require to offer a variey of voice and data sarvices, incduding broadband
data access.

Suggestions:

Therefore, the blocks should be in such amanner that the total spectrum with eech
operator becomes 15 + 15 MHz, whichever may be the technology used.

Question: (xxvi)

In the event that IMT 2000 spectrum istreated as continuum to 2G, should existing
oper ator susing spectrum below the specified benchmark be treated asthose eligible

for IMT 2000 spectrum?
Response:

We bdieve that the term, “IMT-2000 spectrum” is a misnomer snce as highlighted in
ITU Recommendaion M.1036-2, IMT-2000 sysgems can be deployed in any band, and
multiple bands have been identified for IMT-2000 systems.

We have dready submitted above that the so cdled IMT-2000 spectrum should be treated
a ocontinuum to 2G, we support the dlocation of additiona spectrum to existing
operators using soectrum beow the specified benchmark in the so cdled 1IMT-2000
bands. Concerns that might prevent such dlocation are to do with the reduction in band
gace avaldble for 3G savices and the possble inteference that might occur in the
future.

However, as has been pointed out by us in previous sections of this response, we believe
thet it is possble to coordinate the operation of the 2G and 3G sarvices in the 0 cdled
IMT-2000 bands, and simultaneoudy, condder dternate band arangements as has been
done in the United States by the FCC and NTIA.

Suggestions:

In view of wha is dated above, we support the proposd to trest to those exiding
operaors  usng the spectrum bdow the specified benchmark to be digible for additiond
spectrum from the so caled IMT-2000 band.

CHAPTER6: Re-farming, Spectrum Trading, M& A and Surrender

Question: (xxvii)

What approach should be adopted to expedite the re-farming of 1800 MHz and IMT
— 2000 spectrum from existing user s?

Response:
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Refaming of gectrum has become abolute necessty in view of the increasng
requirements for commercid use of gpectrum in providing wirdess tdecommunication
svices Large amount of spectrum in 1800 MHz and 1900 MHz band is presently being
usd by nontdecom users , paticulaly Defense. It is no doubt true that no one can
overlook the Defense requirements but a the same time the requirements for commercid
use of gpectrum by the Teecom service providers dso can not be ignored when the
licensees have been granted license by the Government dfter payment of huge
entry/license fee.

Re-deployment of frequency a the expiry of current license period or a the end of the
equipment’s lifetime are not the right goproaches snce these will take a very long time
and will defeat the very purpose of immediae requirement of redeployment of frequency.
The only method which will be effective is the forced migration into other frequency
bands.

Though it has been indicated in the conaultation pgper that this can be technicdly and
economicaly difficult process to implement and it may require new codly infrastructure
and longer trangtion period but dill this is the only long tem solution to meat the
increading Spectrum requirements of telecom service providers

As regads the compensation for the redeployment it is proposed that the redeployment
should be funded from a centrd resource which should be crested by contributing the
entire entry fee /license fee pad by the service providers for obtaning/usng the
spectrum. In case of any short fal it should be compensated from the entrd fund. The
time scde for re faming should be as early as possble because othewise the very
purpose of refarming will be defested.

Suggestion:

In view of the above, it is suggested that since re-deployment of frequency a the expiry
of current license period or a the end of the equipment's lifeime ae not the right
agoproaches, the only method which will be effective is the forced migration into other
frequency bands. It is further suggested that the redeployment should be funded from a
centra resource

Question: (xxviii)

What approach should be adopted for re-farming of spectrum after expiry of
license?

Response:
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As regards the Telecom licenses are concerned, it is stated that most of the licenses are
for a period of 2 years extendable for 10 years a atime. It is fdt that the expiry of license

period of the exiding telephone operaiors is too far a period to consder re-farming a
ther expiry.

In the case of other non telecom service licenses |, if any , after the expiry of the license
period the spectrum should be dlocated appropriaidy to the exising operaors to meat

thelr increaaing requirements of spectrum for data and broadband services.
Suggestion:

For the tdecom licenses the license period is too far to condder any method of re-
faming a present and for the non-tdecom licenses , if any, the spectrum after the license
expiry should be gpproprigidy used to meat the requirements of the tdecom sarvice
providers

Question: (xxix)
Should there be any refund for spectrum surrender in principle?
Response:

Thereisno logic for any refund on account of pectrum surrender in principle. However,
in case of forced surrender of spectrum , the Govt should consder refund in some form.

Suggestion:

Though thereis no logic for refund for spectrum surrender in principle. However in the
case of forced surrender of spectrum some refund can be consdered.

Question: (xxx)

Should there berefund for spectrum surrender consequent to unified Accesslicense
policy? If yes, what should be the basis?

Response:

There is no rationde for any refund for surrender of spectrum in the case of policy
changes like Unified Access License snce government policy changes and amendments
in the license conditions are done as per the powers given under the license for amending
the license. Moreover the license conditions have been changed , paticulaly in the GSM
licenses , which have benefited the exising licenses to a very lage extent but the
operaors have not pad any additiond payment or the benefits granted by the change of
government policy . The points agang the refund as given in paa 6.1.1 of the
conaultation paper are gpplicable in this case.
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Suggestion:

Thereisno rationde for any refund for surrender of spectrum in the case of policy
changes like Unified Access License

Question: (xxxi)
How should the amount of refund be estimated?

Response:
Not applicable in view of replies given to the above questions. However in the case of
forced surrender the option (b) in para6.1.1.1 of the consultation paper is suggested.

Suggestion:
Not applicable in view of replies given to the above questions. However in the case of
forced surrender the option (b) in para6.1.1.1 of the consultation paper is suggested.

Questions: (xxxii)
Should we open up the spectrum market for spectrum trading? If yes, what should
bethetimeframefor doing so ?

Response:

We bdieve tha spectrum trading and secondary markets, especidly in conjunction with a
libera technology-neutral spectrum policy encourages more efficient use of spectrum and
brings subgtantial bendfits to ditizens by ensuring that spectrum is usad in the bet manner
possble to deploy technologicdly advanced services of great socid and  economic
benefit.

However, such trading mechanisms have wide implications for the licensees in India .
We suggest that trading of spectrum should be teken up as a segparate point of
conaultation to evolve a long term drategy and policy rather than meking it a pat of the
present consultation document.

Suggestion:
Spectrum trading should be ddinked from the present consultation process snce trading
has been permitted in mature markets and it involves larger implications and a deeper

sudy isrequired.
Question : (xxxiii)
What arethe pre-requisitesto adopting spectrum trading?

Response:
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In reply to question no(xxxii) above we have suggested trading to be consdered
separatdy and not as apart of this consultation process.

Question: (xxxiv)

Whether we should specify a cap higher than 2 X 15 MHz for Metrosand Category
“A” serviceareaand 2 X 124 MHz for Category “B” and “C” serviceareain case
of M&Asor should it beretained?

Response:
The cgp should be uniform a 20 + 20 MHz irrespective of category of cirde.

Question: (xxxv)

Incase, IMT 2000 is considered as a continuum of 2G services, isthereaneed to
have a cap higher than that without IMT 2000 services? Should there be individual
capson 2G and 3G spectrum or a combined cap?

Response:

The telecom licenses issued to the access providers including Unified Access Licensees
contain a provison tha the sarvice indudes the trangmisson of voice and non-voice
messages and hence the licensees are permitted to provide dl types of voice and data
savices. Therefore, in the Indian context there may not be a separate specific service to
be called IMT-2000 service for which any specid licenseis required.

However, dnce the requirements for wirdess data services are going to incresse
tremendoudy in the coming times, we suggest that the cgp to include data services
should be some what higher than the exising cgp. In this case the cgp should be 20+20
MHz. But it has to be ensured that dl the operators usng any type of technology get this
minimum of spectrum 20+20 MHz. Even in the case of mergers d<o this limit should be
applicable.

The cap has to be acombined cap whether it isa 2G or 3G sarvice.

Suggestion:

In the Indian context there may not be a separae specific sarvice to be cdled IMT-2000
savice for which any specid license is required. However, since the requirements for
wirdess data should be in the form of High Multimedia Messaging (HIMM) and other
red video gaming services are going to increese usng mohbile devices the combined cap
to include such dataservices should be 20+20 MHz.

Question: (xxxvi)
In case of M& Aswherethe merged entity gets spectrum exceeding the spectrum

cap, what should be the time framein which the service provider berequired to
aurrender the additional spectrum?



Response:

In case of mergers and acquistionsif thereisatotal spectrum which is exceeding the
spectrum cap , the entity will have to surrender the additiona spectrum as soon as
possible but in any case not later than 6 months. Theresfter the spectrum should be
automeatically stand withdrawn.

Suggestion:
In such a case the entity will have to surrender the additiona spectrum as soon as
possble but in any case not later than 6 months

86



87

Annex1

SPECTRUM TO CDMA OPERATORSIN OTHER COUNTRIES

S.No Country Bandwidth Per Operator
1 Argentina 15+ 15 MHz
2 Augrdia 10 + 10MHz
3 Brazil 115+ 11.5MHz
4 Canada 125+ 125 MHz
5 Chile 10 + 10 MHz
6. China 10 + 10MHz
1. Dominican Republic 20 + 20 MHz
8 HongKong 7.5+ 7.5MHz
9 Indonesa 10 + 10MHz
10. Japan 15 + 15MHz
11. Korea 12 + 12 MHz
12, Mexico 175+ 175 MHz
13. New Zealand 20 + 20MHz
14. Philippines 10 + 10MHz
15. Talwan 20 + 20MHz
16. Thailand 12.5 +12.5MHz
17. USA 18 + 18 MHz
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Annex-2

USE OF 1900MHz USPCS BAND BY CDMA OPERATORSIN OTHER
COUNTRIES

From the table given bdow it is dear that in most countries where CDMA  technology is
used, the frequency dlocetion is ether in “800 MHz or 1900 MHZ" OR “800 MHz ad

1900 MHZ" .
Country Operator Technology | Freguency Band
Korea SK Tdecom CDMA2000 | 800 MHz
Korea LG Tdecom CDMA2000 | 1800 MHz (Korean PCS)
Korea KT Freetel CDMA2000 | 1800 MHz(Korean PCS)
USA Monet CDMAZ2000 | 1900 MHz
Brazil Tdeyp CDMA2000 | 800 MHz
USA Leap Wirdess CDMA2000 | 1900 MHz
USA Verizon Wirdess CDMA2000 | 800 and 1900 MHz
USA MetroPCS CDMAZ2000 | 1900 MHz
Canada Bdl Mohility CDMAZ2000 | 800 and 1900 MHz
Japan KDDI CDMA2000 | 800 MHz
Puerto Rico Centennia Wirdess CDMA2000 | 1900 MHz
Brazil TelefonicaCdlular CDMA2000 | 800 MHz
Canada Tdus Mohility CDMAZ2000 | 800 and 1900 MHz
New Zedand Tdecom N.Z. CDMAZ2000 | 800 MHz
Chile Smartcom PCS CDMAZ2000 | 1900 MHz
USA Sorint PCS CDMAZ2000 | 1900 MHz
USA Cdlular South CDMA2000 | 800 MHz
Maddova [ nterdnestrcom CDMA2000 | 800 MHz
Israel Pele-Phone CDMAZ2000 | 800 MHz
Cdombia EPM-Bogota CDMA2000 | 1900 MHZ
India TataTelesarvices CDMA2000 | 800 MHz
Venezuda Telcd CDMA2000 | 800 MHz
USA KiwiPCS (Comscape) CDMAZ2000 | 1900 MHz
Venezuda Movilnet CDMA2000 | 800 MHz
Canada Aliant Mahility CDMA2000 | 800 MHz
Canada MTSMoahility CDMAZ2000 | 1900 MHz
Indonesia Tdecom Hexi CDMAZ2000 | 800 MHz
Audrdia Teldra CDMA2000 | 800 MHz
Ecuador Bdl South CDMAZ2000 | 800 MHz
Panama Bdl South CDMA2000 | 800 MHz
Mexico IUSACELL CDMA2000 | 1900 MHz
Puerto Rico Verizon Wirdess CDMAZ2000 | 800 MHz
Thailand Hutchison CAT CDMA2000 | 800 MHz
Nicaragua Bdl South CDMA2000 | 800 MHz
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Dominican Centennid CDMAZ2000 | 1900 MHz
Republic Dominicana

China China Unicom CDMA2000 | 1900 MHz
Canada Sasktd Mohility CDMA2000 | 800 MHz
Cdumbia Bdl South CDMAZ2000 | 800 MHz
Brazil Giro (Vesper) CDMA2000 | 1900 MHz
India Rdiance Infocomm CDMAZ2000 | 800 MHz
India Garuda 1X CDMAZ2000 | 800 MHz
Guaemda Bdl South CDMAZ2000 | 1900 MHz
USA Midwest Wirdess CDMA2000 | 1900 MHz
Vietnam SFore CDMA2000 | 800 MHz
Guaemda PCS CDMAZ2000 | 1900 MHz
Taiwan APBW CDMA2000 | 800 MHz
Chile BdlSouth CDMAZ2000 | 1900 MHz
Peru TeefonicaMoviles CDMAZ2000 | 800 MHz
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Annex-3

COUNTRIESWHERE BOTH - GSM AND CMDA ARE CO-EXISTING

COUNTRY GSM CDMA
us 800 & 1900 800 & 1900
Canada 800 & 1900 800 & 1900
Mexico 800 & 1900 800 & 1900
Argentina 800 & 1900 800 & 1900
Brazil 1800 800
Chile 800 & 1900 800 & 1900
Peru 800 & 1900 800 & 1900
Ecuador 800 & 1900 800 & 1900
Coombia 800 & 1900 800 & 1900
Guatemda 800 & 1900 800 & 1900
Panama 800 & 1900 800 & 1900
Nicaragua 800 & 1900 800 & 1900
Dominican Republic 800 & 1900 800 & 1900
China 900 & 1800 800
Thailand 900 & 1800 800
Audrdia 900 & 1800 800
Mdaysa 900 & 1800 800
Russa 900 & 1800 450
Romania 900 & 1800 450
Lavia 900 & 1800 450
Georgia 900 & 1800 900 & 1800
Tawan 900 & 1800 800
New Zedand 900 & 1800 800
Venezuda 900 800
B Sdvador 800 & 1900 800 & 1900
Jamaica 800 & 1900 800 & 1900
Nepa 900 800
Nigeria 900/1800 800/1900
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Annex4

KOREAN PCSBAND — ITSAPPLICABILITY IN INDIA

Korea is the only example which is usng the Koreen PCS band of 1750-1780 MHz pw
1840-1870 MHz. This band however is not the same as standard DCS 1800 band
which is 1710-1785 MHz pw 18051880 MHz. The peculiaities of the Koreen PCS
band as explained below make this band non-gpplicable in the Indian conditions

(i)

)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

Korea is usng Korea PCS Band which is 1750-1780 MHz p/w 1840-1870 MHz.
This band however is not the same as sandard DCS 1800 band which is 1710-
1785 MHz piw 1805-1880 MH z.

Korean PCS hasa FDD spacing of 90 MHz indead of 95 MHz asisavaldblein
DCS 1800.

There maybe one or two vendors meking equipment and handsets in the 1800
Korean PCS band specific to Korean needs but none are making equipment and
handsetsin the DCS 1800 band.

There are no dud mode/multimode terminds in 800/K PCS or 800/K PCSUSPCS
even after 8 years or more in Koreen CDMA implementation.

Koreen PCS is 30 + 30 MHz (1750-1780 p/w 1840-1870 MHz) wheress DCS
1800is 75 +75 MHz (1710-1785 MHz p/w 1805-1880 MH2).

In Korea, out of the three operators, one operator is usng 800 MHz band for
CDMA operations and the other two operators are using 1800 MHz Korea PCS
band and there is no inter-operator of mixed band of 800 and 1800 MHz.

Thus, the Situation in Koreais “800 MHz OR 1800 MHZ’ and not “800 MHz
AND 1800 MHZ".

Therefore. Korean exampleisnot applicablein the areaswher e the same
operator hasto work in 800 MHz and 1800 MHz band.
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Annex5
QUALCOMM REPORT ON INTERFERENCE

(Thisreport by Qualcomm was prepared in April 04 in response to the UMTS paper on
Interference issues)

The UMTS Forum provides its views on the gpproach being conddered by some
governments of usng a combination of the ITU Bl (heresfter B1) and ITU B3 (heresfter
B3) band plans to provide spectrum for IMT-2000 services. Please see table 1 and 2 for
the exact frequencies.

The UMTS Forum does not support this gpproach by arguing that such a combinaion
will require additiond filtering in both sysems new and more difficult  hardware
specifications, caseby-case dte coordination and will result overdl inefficent usage of
spectrum. However it is clear tha advanced wirdess services, including IMT-2000, will
be introduced in both of these bands Indeed it is dready widdy introduced in these
bands in the foom of cdma2000, primarily in ITU bands A1 and B3 as shown ealier in
paragraph 10. The UMTS Forum view is tha the spurious emissons and wideband
noise from the B3 CDMA BS tranamitters will severdly impair any subsequent use of the
B1 bands, by jamming the B1 UMTS BS receivers.  They somehow consider the B1 band
to more important than the B3 band and therefore governments should redtrict the use of
the B3 band to the only the portion of the B3 band tha does not overlap the B1 band.
This smdl band covers the range from 1900-1910/1980-1990MHz. Then the UMTS
forum goes on to say tha even if only this 10+10 MHz band is dlocaed it will dill
interfere with the B1 band a frequencies bdow 1980MHz, and the CDMA operators
must provide the entire guard band needed to ensure the B1 band is not degraded. They
mention that up tolOMHz of guard band could be needed, which of course leaves no
spectrum for the CDMA operators.

One could equdly wel ague for the oppodte case, which is that governments should
redrict the use of B1 to the range of frequencies tha do not overlgp the B3 band. There is
even more reason to argue for this case, since there is far more IMT-2000 compliant
systems operating today in B3 thanthere arein B1.

We bdieve that both of these arguments are invadid and unfar and bdieve there must

eventudly be a compromise to meet the needs of dl the operaors Initiadly dlocating the
10+10 band of 1900-1910/1980-1990 MHz is the reasonable choice since this avoids the

corDECT interference issue raised as an objection to CDMA deployed in the lower portion of the
1900 MHz band, but any sub-band in the suggested range would work as well for the CDMA

operators. Indids approach of technology neutrdity and flexible use of the spectrum have
and will continue to result in advanced wirdess savices beng introduced in multiple
frequency bands, induding the 800 MHz, 1800 MHz, and other dlocaed bands  In fact,
Indids policies are bringing advanced wirdess services to the marketplace sooner than in
most markets. They need to continue this aggressve gpproach. To do this in a timey and
far manner, the government should require that operaors share the respongbility of this
guard band, and one mugt consider dl the options of providing a guard band.
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We will now focus on the technica arguments presented by the UMTS Forum.

The UMTS Forum argues that & leest a 5 MHz guard band will need to be used between
a CDMA BS TX and a UMTS BS RX, as wdl as requiring the Government establish
lower spurious emissons requirements that will result in codly trangmit dgnding filter
for the CDMA network. They dso say that the WCDMA BS recavers may need more
codly receive filters to avoild being overloaded. In ther andyds the UMTS Forum
assumes tha the CDMA BS TX band is 1930 — 1990 MHz however, the preferred
proposa in India is to use the 1980-1990 MHz band for CDMA BS TX and afordable
trangamit filters can be designed to address this matter due to the smdler band dlocation.

The UMTS Forum faled to mention that there is some inherent guard band when both
technologies ae employed normdly. Assuming cdma2000 is deployed in B3 (or a
portion thereof) and WCDMA is deployed in B1l, normd desgn practice will place the
last cdma2000 carier 1.25 MHz above the 1980 MHz boundary and the firea WCDMA
carier SMHz beow the 1980 MHz boundary. This results in a carier to carier spacing
of 6.25MHz, which has an inherent guard band of 625 -3.84/2- 1.23/2 = about 3.7MHz
According to the UMTS forum, a minimum of 5MHz guard band is required. Where
could an additiond 1.3MHz come from?

If CDMA were to make the adjusment, it could do so by smply not usng the lowest
carier avaldble. That removes 1.23MHz from the overd| band.

It is actudly dmpler to get even more guad band if WCDMA were to make the
adiugment. If the entire B1 band were filled with WCDMA caries, normdly they
would fit a maximum of 11 cariers deployed exactly 5 MHz gpat. By decressng this
gacing to 48 MHz (which is dlowed by the UMTS dandard), the occupied bandwidth
of the 11 WCDMA cariers would decreese by 2MHz. This reduction, when added the
inherent guard band of 3.7MHz would provide a totd guard band of 57MHz, grealy
essing the interference conditions.

Both of these arguments smply prove that there are other ways (than requiring codtly
filters) that are avaladle to reduce interference which have been ignored by the UMTS
Forum.

Furthermore the UMTS Forum argument is based on a word case scenario when it
condders the potentid for spurious emissons from a CDMA BTS TX to WCDMA RX.
In cdculaing the minimum isolation for CDMA BTS TX, the UMTS Forum assumes a
dlowable interference leve of -110dBm/384 MHz or a noise dendty of 175.8dBnvHz
which is a about 6dB bdow the inherent noise dendty of a good BTS recaver. The
UMTS Forum adso assumes the word case noise dengty from a CDMA2000 BTS of -
13dBm/MHz (or -73dBm/Hz); this is a gspedification from a technicd <Standard but
commercid BTS dready peform better.  Furthermore, the UMTS Forum dso assumes
that no dte coordination takes place among operators.  The UMTS Forum concludes that
the only way to prevent the interference from the spurious emisson coming from the
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PCS1900 band in the WCDMA RX UMTS band is to inddl additiond filters to all
PCSI900 base dations  Assumptions are criticd in developing any argument and we
believe tha the assumptions made by the UMTS Forum do not reflect performance of
today's CDMA equipment nor reflect the maket dtuation where operaors  will
coordinate their sysems to avoid interference. It is Smply not the case that the expensve
technicd modifications of infrastructure must occur to permit the use of some of the PCS
and UMTS frequency bands.
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Annex-6

USE OF 450 MHz by CDMA OPERATORSIN SOME COUNTRIES

COUNTRY OPERATOR FREQUENC TECHNOLOGY
Y(MH2)
Bdarus Bdcd (trid) 450 CDMAZ2000
Georgia | beriatel 450 CDMAZ2000
Indonesia Mobisd 450 CDMA2000
Romania Zgop Mobile 450 CDMA2000
(Telemohil)
Russa Sylink-DeltaTelecom 450 CDMA2000
Russa SOTEL-Video Skylink 450 CDMAZ2000
Russa Moscow Cdlular 450 CDMAZ2000
Uzbekigtan Uzbektelecom 450 CMDAZ2000




