QUESTION 18/2

Strategy for migration of
mobile networks to IMT-2000
and beyond

“Mid-Term Guidelines (MTG)
on the smooth transition of
existing mobile networks

to IMT-2000 for

developing countries”

v1.01




DISCLAIMER

This report has been prepared by many volunteers from different Administrations and companies.

The mention of specific companies or products does not imply any endorsement or recommendation
by ITU.




Report on Question 18/2

TABLE OF CONTENTS

FOTEWOT. ...ttt b e bt e e a e st e bt e bt e bt e s bt e saeeeateenbe e bt e eaeeeaeesmteenteenbeennes
SUITIINIATY ..ttt ettt et et e b e e sb e e sht e sateeat e e bt e bt e bt e eabeeabeem bt embe e b ea b tesbtesaeeeateenteenbeesseesneens
INTRODUCGCTION ...ttt sttt ettt st ee

1.1 From existing mobile networks to IMT-2000...........cccceeriiriiiiiiieiereee e

1.2 Driving forces for IMT-2000 ........cccoiiiiiiiiiii ettt sttt

1.3 IMT-2000 terrestrial teChNOLOZIES ........cccverveeriieiieriierieeie ettt et e e e b e srbeebeesraessaesenenes

1.3.1 ITU IMT-2000 Family of Systems CONCEPL........cceereervrriurrrieerieerieereesresrenreereeseennns

1.3.2 IMT-2000 Radio Access Networks and Standards...........cccoeceeverirnenenieneneneeee

1.3.3 IMT-2000 COre NEtWOTKS ........eeitiiitieriieeieeieeieesitert ettt ettt et ettt s be e

1.4 IMT-2000 Standards OrganiZations.........cceueeueerieerieerienieeie et eteesieesttesieesieeeteeseeesbeesseesaeeeas

1.5 Demand for non-voice, high bit-rate SErviCes ..........ccervirriiriiiiieiieiierie st

1.6  Flexibility: Multi-environment capabiliti€s ..........cccceevieriiriiiiiieieiete e

DEVELOPMENT OF POLICIES FOR TRANSITION OF EXISTING NETWORKS TO
IIMIT-2000 .ttt ettt ettt st st st et et e bt e st s et ean e bt e nbeesaeeeateeaneen

2.1  Special needs of operators, regulators and users in developing countries ...........ccoceeeeverveenenn
2.1.1 Special needs Of OPETALOTS ......cc.eevuiirierieeieeit ettt ettt ettt ettt e e eeesteesreesaeeeas
2.1.2 Special needs of TeGULALOTS ........covuiiiiiiiiiie ettt
2.1.3 Special NEedS OF USEIS.....ccuiievieiiieriiirieiie ettt ettt e sre e e e saeseaessbeesseesseeseessaessnenns
2.2 Strategies fOr SMOOth trANSItION ....ccuveeveriiiiierieiierte e ereereeieesteesaesereebeesseesseesseesssesssesssens
2.2.1 Regulatory flexibility to allow tranSition...........c.eccververerieciiesiiereesee e ereesreesieeseeseneens
2.3 Accommodating special needs for transitioning to IMT-2000 ..........c.ccceeerrevriereerrenrenreennenn
2.3.1 Solutions for oW density areas..........ccecuerieeiieeiieiieeie ettt
2.3.2 Solutions for high density areas...........ccoecueeiieiieiiinieeie e
2.3.3 Universal service/access to basic and advanced SErvices ........cc.cceeeveerereenieneesieneneens

2.3.4 Extension of IMT-2000 services to other accesses, including access via
FIXEA NEEWOTKS ...ttt ettt ettt ettt et e bt e sbeesnteenseeneeas
2.4 IMT-2000 SErviCe OFTEIINGS ......eevvieruieeiieeieeieeieettert ettt ettt ettt e st e be et e beesbeesaeesneeeneean
2.5  Spectrum requirements (including the possibility of using existing bands) ..........c.cceccevuennene.
2.5.1 Current spectrum allocation for IMT-2000 ...........cccccvererieviieviienienieere e esieeseesene e
2.5.2 Use of first and second-generation mobile spectrum for IMT-2000 ...........cccceeeeeeenneee
2.6 Interoperability with existing networks and among IMT-2000 technologies...............cccoe.......
2.7 Licensing aspects (PractiCeS) ......ccuerierieriireiieiieiiertiesite sttt et ettt e sttt e bt e sseesaeesaeeeneees
2.7.1 Licensing CONAITIONS ... ..eeuvierieiiertiertieriteeie et esteesteesttesnteeteeseeseesseesseesnseeseeseesseesnnenns
2.7.2 Methods of Spectrum lICENSING .......ccetrirrieiriieiiecieeie ettt esaeesiee s eas
2.8  Lawful interception and common access t0 €METZENCY SETVICES.....ccuerrrrrreerreerreerreereereeeeens

TRANSITION PATHS ...ooiiiiie ettt sttt e s enne

3.1 INEEOAUCTION . ...ciitiiiiiii ettt ettt e e et e et e e abe e e vt e e abeesaseeesseessseeensaeesseesnreeensnas
3.2 Considerations fOr tranSItION .........cc.ververieiieeieeiteerteereesteeereereereebeesteessreesseesseeseesseesssessneens
3.2.1 Characteristics of IMT-2000 Radio Access and Core Networks technologies..............
3.2.2 Functional and service enhancements fOr USEIS........ccccvverveeviienieeneenienieereereereeveenes
3.2.3 Functional and service enhancements fOr OPerators...........ccoeevveeveereerresreereecreesneennes
3.3 Transition from analogue (1G) systems (AMPS, NMT, TACS) ....ccccevivriirciieiieeieeieeeieeiens
3.3.1 Transition to IMT-2000 CDMA Direct SPread.........ccoceveveriieerieeneenieeniesieeieeveeeeenens
3.3.2 Transition to IMT-2000 CDMA Multi-Carri€r.........ccccvereuerirerrieerieeneeniesreereeveeeeenens
3.3.3 Transition to IMT-2000 TDMA Single-Carrier..........ccceveverrvirreereeseenienreereereeeeenens
3.4 Transition from TDMA/D-AMPS SYStEIMS ......cccieviiirrieiieiiieriereesieeseesireereereesreesseesenessneens
3.4.1 Transition to IMT-2000 CDMA Direct Spread........ccccceeeveevvievieeneenienieeie e e
3.4.2 Transition to IMT-2000 CDMA MUlti-Carrier.........c.cccvervveevreerreenreeseesresreeneereeveenns
3.4.3 Transition to IMT-2000 TDMA Single-Carrier...........ccereverrieerieereereerreneeeieeveenseenees

il

Page
X

X1



v Report on Question 18/1

Page

3.5 Transition from PDC........cooiiiiiiiieee ettt e 41

3.5.1 Transition to IMT-2000 CDMA Direct Spread.........ccceeeevieeeiieeriieciieeieeeiee e eevee s 41

3.5.2 Transition to IMT-2000 CDMA Multi-CarTier..........ccceeeteririerienieeienescee e 41

3.6 Transition from cdmMaONe SYSEEIMS ......ccvuiiiiiiiiiiiiieiti ettt ettt ettt ettt eeesteesbeesaeeeas 42

3.6.1 Transition to IMT-2000 CDMA Multi-Carrier..........cccceerieriiirnieenieenienieeie e 42

3.7  Transition from GSM SYSEEIMS .....cc.eerieriiriiiiiiieiieesieesiesresreereeseeseesseesssesssessseesseesseesseessnenns 43

3.7.1 Transition to IMT-2000 CDMA Direct Spread.........ccceeveeeiiiieriieciieecieeeiee e 44

3.7.2 Transition to IMT-2000 CDMA TDD (time-code) ......c.ccccvrvvrrriiereereerrenreereereeeeenees 45

3.7.3 Transition to IMT-2000 TDMA Single-Carrier.........cccceveeriiirneeneeneenieeie e 47

3.8  Capacity planning and SYStemM dESIN .........cueevveerrierieeriierierieeteeieeeeseeseesreesseeseesseesseessnenes 48

3.8.1 Deployment aspects of UMTS.......ccooiiiiiieee et 48

3.8.2 Deployment aspects of CDMAZ2000...........cceeevieriieriierienieeieeieesieeseeseesvesseeseesseesens 49

3.8.3 Deployment aspects 0f TDMA-SC....c..oiiiiiiiiiieietete et 50

3.8.4 Modular SYStem deSIN ........ceeiuiiiieriieiiieeie ettt ettt ettt ettt 51

4 ECONOMICS OF TRANSITION TO IMT=2000 .....ccueiieieieeiieienieeteie et 51

4.1  Market analysis and treNdS.........cccverieeieeiiiiiieiieieree e sre e ese e esr e e e ebaesseeseaesareenres 52

4.1.1 MATKET OVEIVIEW ...eeutieiiieiieeieeieeitestte sttt e bt e bt et ee st esateembe e bt e b eesstesntesnseenteeseesseesanenas 52

4.1.2 MaArKEt trENAS ..ottt ettt sttt ettt b e ettt ene et ne et e eeeeneen 59

4.2 Costs and benefits of tranSItion..........ecveeieerieeiieiertere ettt s es 62

4.2.1 Costs of NEtWOTK tranSItiON .......eiuieieriiieieieete ettt ettt ee e eeens 63

4.2.2 Cost affordability fOr €nd USETS .......cceeriiriiiiiieieiieee ettt 65

4.2.3 Other CONSIACTAIONS ......ceiuieuieieitieierte et iete ettt et este et etesteete s st etesseeneeeesseeneenseeneens 67

4.3  Business plan and analysiS........cccceerierieriireiiieiierieer ettt st st enee s 70

4.3.1 The BUSINESS Plan ProCeSS........ccvvueiieiiiieiieeriiesiesieeresreereesseesseessesssessseesseesseessesssnenes 70

4.3.2 The Business Plan EXeTrCISe..........eerueririeriinieierieeierie sttt ee e eeene 72

5 CONCLUDING REMARKS ..ottt ettt sttt ettt saeesbesteesaensessaessesseensansesssensesssenes 88

6 DEFINITIONS ...ttt ettt ettt et ettt e et e e st et e st ea e e s e eneemeeeseeme e sesseenseeseeneenseeneenes 89

7 ABBREVIATIONS/GLOSSARY ...coiiiiieiieieteeet ettt ste ettt ste st sae s esaessessaensassaessensenssenes 92

ANNEX A — GSM evolved UMTS Core NEetWOTIK .......cceeeeeuiiiiiiiiiieeciieeeiee ettt esveeeveeeseveeereeeeenee s 95

ANNEX B — ANSI-41 evolved Core Network with cdma2000 Access Network..........cccceeeeeeevveeecreeennnnn. 112

ANNEX C — Methodology fOr eVOIULION .....c..coeiiiiiiieiiiieieeteeteese et 131

ANNEX D — Information on operator transition Pathis ..........c.ccceeevieerierierieiiesie et sreeve v eeee s 135
ANNEX E —-3GPP TR 21.900 V5.0.1, Technical Specification Group working methods

(REIEASE 5) — EXLIACT ...vviivieiieiieciiecre et et ettt e st e st e et e ebe e beestbesebeesbeesseesseesseesssessseassessseesseesssessnees 145

ANNEX F — Functional and Service Enhancements for Pre-IMT-2000 Operators .........c.ccoceevverereenuennenne 147

ANNEX G — Operator experience in transitioning to IMT-2000 SYStEMS ..........cccevveerieerierrescreereereerveenees 153

CHILE — Implementation of IMT-2000 technology (EDGE) and TDMA Migration in Chile.................... 154

HONG KONG — Implementation of IMT-2000 technology (EDGE) in Hong Kong..........c.cccceeevvevrennennne. 156

HUNGARY - Implementation of IMT-2000 technology (EDGE) in Hungary ..........ccccecvevveevieiieneenenee. 158

JAPAN — Implementation of IMT-2000 technology (FOMA) in Japan ..........ccccceevueerieenieneeniesieeieeeeenees 159

JAPAN — CDMA2000 1X Deployment and Associated Multimedia Services Launched in Japan............. 161

RUSSIAN FEDERATION — Evolution and Migration of 1st Generation NMT450 Analogue................... 163

THAILAND - Implementation of IMT-2000 technology (EDGE) in Thailand............c.cccecvevevrrcirecrrennnnee. 168

UGANDA — GSM networks bring health care to rural Uganda.............ccooceveeiininieniniininienceeee 170

VENEZUELA — Venezuelan Experience on the Implementation of CDMA 1xrtt Network by one .......... 171



Report on Question 18/2

LIST OF FIGURES

Figure 1.3.1.2: IMT-2000 FamIlI@S .......c.cccveruierierieeieeieesieesiesresreereeseeseessaesssessseesseesseesseesssessseessessseensns
Figure 1.3.2.1: IMT-2000 Terrestrial Radio INterfaces ...........coeoueeiieiieiiiiiiiiinieeeeeeeee e
Figure 3.1: Observed network upgrades of OPErators. ........eeceerieeiieiieiierier ettt
Figure 3.2-1: Transition scenarios in IMT=2000 ...........cccooiiriiiiiiiieiee et
Figure 3.2-2: Key aspects of transition scenarios in IMT-2000 ...........ccccceroeeriiniiniiiniennieniecee e
Figure 3.3.2: Migration path from AMPS to IMT-2000 CDMA Multi Carrier ..........ccceveeveenieeeeeieeneennes
Figure 3.4.2: Transition path from TDMA to IMT-2000 CDMA Multi Cartier ..........cceeeeveeriereeecieeneennes
Figure 3.6.1: Evolution path from cdmaOne to IMT-2000 CDMA2000 Multi Cartier .........cccceeceeeueeeennee.
Figure 3.7.2-1: Transition STEP L......c.ccciveriierieriieiiieeieeieeseeste e ere et eteesseessaessaessseesseesseesseesssesssesssessseenses
Figure 3.7.2-2: Transition STEP 2......c.eccvievierierieiieeieesteesteeseesresreesseesseesseessaesssessseesseessessssesssesssesssesssessses
Figure 3.8.3.2: Deployment steps of CDMA2000.........cc.ccverieeieerierieriieseeseesreereeseesseesssessnesssessseessessses
Figure 4.1.1-2: QWorld SUDSCIIDEI fIGUIES......ccuiiiiiiiiiieiieciecie ettt esbe et e e e s eaesebessreenseeses
Figure 4.1.1-2: Africa: 48 million SUDSCIIDETS.........cccviiviiiriierieiiecii ettt sereseveesbeesseenes
Figure 4.1.1-3: Americas: 120 million SUDSCIIDEIS .......cccovierieriiriieiieiieree et ere et seresereesseesseenes
Figure 4.1.1-4: Middle East: 26 million SUDSCIIDETS .......ccceeruiiriiiiieiieiieiterte ettt
Figure 4.1.1-5: USA/Canada: 151 million SUDSCIIDETS. .....c.eeruiiriiiiieiieiieiiesite sttt
Figure 4.1.1-6: Eastern Europe: 105 million SUDSCIIDETS ........cccviiiieiiiiieiiiieeeee et
Figure 4.1.1-7: Western Europe: 352 million SUDSCIIDEIS .......cccviiiieiiiiiieiieieeeeeee e
Figure 4.1.1-8: Asia Pacific: 524 million SuDSCIIDETS .........ccciiiiiiiieiieiieiee et
Figure 4.1.2-1: Market shares by technology from 1992-200 ..........cccceeiiiriiniiniieieeeeeeee e
Figure 4.1.2-2: Growth in number of mobile subscribers from 1992 — 2003 ........cccccoeviiviinenieninicnienene

Figure 4.3.1.1: Radio Access Network planning and IMT-2000 deployment over the economic life
o) B TS A1 73 1 AU URUSTRSRR

Figure 4.3.2.2: Structure of the business plan model .............cccoiiiiiiniiiiniiniieeee e
Figure 4.3.2.4.1: Penetration forecast and “sanity” Check...........cocveiieiiiiiiniiniiieeeeeee e
Figure 4.3.2.4.2-1: TeChNOIOZY SPIIt ...cuvievieiieiiiiiiieie ettt estteste et ereeteesraestaeesbeesseesteesasessnesssessseesseesens
Figure 4.3.2.4.2-2: Subscriber base roWth..........ccociiiiiiiiiieeeee et
Figure 4.3.2.4.3-1: 2G SUDSCIIDEIS PEI OPETALOT ......ecuvieiierrieriierreereereesteesteessressseasseesseesseesssesssesssessseesseeees
Figure 4.3.2.4.3-2: IMT-2000 SUDSCIIDEIS PET OPETALOT .....veevreereeerieerieiieieeseresereeseeseesseessressnessseessessseesens
Figure 4.3.2.4.3-3: Total SUDSCIIDEIS PEI OPEIALOT.......cccviirieerirerireereerieteesieeserestreereesseesseesseesssessseesseesseesnes
Figure 4.3.2.4.3-4: Total market Shares Per OPETAtOr .........c.ccvevvieiieciieieesieereeeteereete e e e seeeseneeeneesseesseesees
Figure 4.3.2.4.3-5: IMT-2000 market gross additions StrUCTUTIE...........cecueruerieriereeierieeieie e
Figure 4.3.2.4.4-1: Champion’s year average SUDSCIIDETS. ......cc.cotruiriirierenieeienieetenie ettt
Figure 4.3.2.4.4-2: Pre-IMT-2000-subscriber Segment SPLit..........cccecverviereereerireiieerieeseeseeseesveeveesseeens
Figure 4.3.2.4.4-3: IMT-2000 subscriber Segment SPlit.........ccccceeeuieeiieriierierienieeieereesiee e seesreeeeesseees
Figure 4.3.2.5-1: Revenue Calculation (per technology and segment) ...........ccccccvevuverieenienieniiescieeieeeene
Figure 4.3.2.5-2: ARPU ...ttt bttt ettt bttt sbe e b e
FIgure 4.3.2.5-31 REVEIIUES.....coouiiuiiieitieiee ettt ettt st b e ettt a et s bt et et sbe et e ebe e
Figure 4.3.2.5-4: Blended ARPU breakdOW........cocuiiuieieiiiiieeeeeie ettt
Figure 4.3.2.6: OPEX BreakAOW ........coouiiuiiiiiieee ettt



vi Report on Question 18/1

Page
Figure 4.3.2.7: CAPEX ...ttt ettt b e s b e s et et e e te e bt e s bt e saeeeateenbeenbeenees 85
Figure 4.3.2.8-1: Revenues, EBITDA, EBIT ..ottt 85
Figure 4.3.2.8-2: CaSh flOW ....ccuveviiiiieiieieeieese ettt ettt e st essbessb e esseessaessaessnessseenseenseenses 86
Figure 4.3.2.9-1 SUDSCIIDET COMPATISON......ccuierieiiriieeriierieestesreeteereereesseessaessseasseesseesseesssesssesssensseesseensns 87
Figure 4.3.2.9-2 ARPU COMPATISOMN ......ueetieitiertieiieeieeit et estteeite et ete e bt esbeesbtesatesaeeeteesbeesbeesaeesnseenbeeseenes 87
Figure 4.3.2.9-3 Cash floOW COMPATISOM .....eeiuieriiiiiiiiieiieiteeet ettt ettt sttt e sbeesbeesaeesateeaeeeneens 87
Figure 4.3.2.9-4 REVENUE COMPATISOI.....c..eeruierierreereesieesseesseesresseaseesseesseesssesssessseessesssessssesssessseessesssessses 87
Figure 6-1/Q.1741.3: Basic Configuration of a PLMN supporting CS and PS services and
TIIEETTACES ...ttt ettt ettt sttt e st h et e bt e st et e e st et e s bt et e bt ea e e bt eae et e e bt et e teebte b e eaeenee 96
Figure 6-6/Q.1741.3: Configuration of IM Subsystem entities ............ceceerierieriiriieenieeniesie et 97
Figure 6-1/Q.1742.2: ANSI-41 evolved Core Network with cdma2000 Access Network Reference
L 1< SRR P 113
Figure 6-2/Q.1742.2: ANSI-41 evolved Core Network with cdma2000 Access Network [P MMD
Core Network Architecture MOdEl.........ooouieiuiiiiiiiiie ettt e 114
Figure 6-3/Q.1742.2: ANSI-41 evolved Core Network with cdma2000 Access Network Packet
Data Subsystem Core Network Architecture Model.........ccoevviviiiiiiiiniieniesiecie e 115
Figure 6-4/Q.1742.2: ANSI-41 evolved Core Network with cdma2000 Access Network IP
Multimedia Session Subsystem Core Network Architecture Model..........ccccoeeeieiieiienieninnienieeen. 116
Figure 6-5/Q.1742.2: Session Control Reference Model ...........ccoccvievieiiiniieiiiiiieieceeeese e 117
Figure F.2-1: Interoperability between GSM-MAP and ANSI-41 (TIA/EIA-41) core networks. ............... 148
Figure F.2-2: CDMA2000 1:1 overlay on TDMA NEtWOTK .......c.cccvierieriiiriieriieiieeie et sve e eeve e 149
Figure F.2-3: CDMA2000 N:1 overlay on TDMA NetWOTK ........cocuieiiieiiieiiiniiinieeie et 149
Figure F.4: Example showing a selective overlay of CDMA2000 cells and seamless integration in a
CAMAONE A/B NEEWOTK .....ouiiiiieieee ettt ettt ettt et e st e eaeenes 152
Figure G.1: Spectrum usage (BS Tx band) in 3 stages of network evolution ............ccceevevveereecreenreenneenne, 164
Figure G.2: Plan for Spectrum Migration to CDMA IXRTT ..c..ccceeiiiniiiiiiniiiienteeeeeeeeseeee e 1174
LIST OF TABLES
Page
Table 1.3.2.1: IMT-2000 Terrestrial Radio INterfaces ..........ccecveieiiirieieeeieeeee et 5
Table 1.3.3.1: IMT-2000 Core Network Standards...........ccceeeeeieeriiesiierieiesie ettt 6
Table 1.4: IMT-2000 Terrestrial Radio Interfaces: External Organizations .........cc.cceceeeevienerveeneneenenneene 7
Table 2.1.1: Special NEedS Of OPETALOTS.......ccuieiiiiieeieeieerteestesre et ettt e ee b e erbeesbeesteesasesssesssessseesseesens 10
Table 2.1.2: Special Needs Of TEZUIALOTS ......ccviiiiiiieie ettt eete et et ettt et estr e b e ebeesteestaesesesebeesseesreenens 11
Table 2.1.3: Special NEEAS OF USETS......ccuiiiieiierieiie ettt ettt e sete st e ssteeseesseesseesseesnseenseenseennes 11
Table 2.7.2.1: Advantages and disadvantages of “First Come, First Served” spectrum licensing............... 18
Table 2.7.2.2: Advantages and disadvantages of “Beauty Contest” spectrum licensing..............ccecuvennennee. 19
Table 2.7.2.3: Advantages and disadvantages of “Lottery” spectrum licensing ............ccceevveeveeveecreenneenne. 19
Table 2.7.2.4: Advantages and disadvantages of “Auction” spectrum licensing ...........ccveeveeveecreereerneenne 20
Table 2.7.2.5: Advantages and disadvantages of “Hybrid” spectrum licensing............ccccceeeveveveecieecreenneenne. 21

Table 3.7.1: Benefits resulting from technology choices in the transition to IMT-2000 CDMA
DITECE SPIEAU. .. .eiuieiiieiieieeee ettt ettt ettt et e st e e s teesaeeenteesbeesseesssesnsesnseenseenseeseesssesnseensenn 45



Report on Question 18/2 vii

Page
Table 3.8.1: Deployment progression of UMTS ..o 49
Table 4.1.1: Overview of mobile systems, number of operators and SUbSCIIbErs ..........ccceevvervrecreereeneenne. 59
Table D.1: Commercial IMT-2000 CDMA Multi-Carrier Systems Transitioned from Pre-IMT-2000
SYSTEITIS ... nteetteteeette ettt ettt et e ettt et et et e e bt e sh e e euteeubeeateem bt embe e bt e sb e e sateeaeeeateebe e bt e eneeenteeaneenbeebeenns 135
1 o) (T D 20 OO URSPRRSR PR 138
1o (T 20 OO USSRU SR PR 139
LI o) (0 20 PSSP 140
1 0) (T 20 OO RRSS RSP 142
TADIE D25ttt h et h et h e e a ekt h et h e e et et e a e et e bt et e te bt et e eneenee 142
LI o) (T D 20 ST 143
Table F.2: Spectrum migration for 15 MHz TDMA voice network in 7/21 1eUSe .......ccceeveereeereeriereeieeneene 150
Table G.1: Transition scenario Of OPErator EXPETICIICES .. ..vvervrerererriereerreesreerresreeseerseesseesssessesseesseesseesens 153

TADIE G2 ettt bt h et b e a et bt et h e e h e bt bt et bttt eb e et b e 166






Report on Question 18/2 X

Foreword

The World Telecommunication Development Conference held in 2002 (WTDC-02) in Istanbul, Turkey,
adopted Question 18/2 dealing with “Strategy for migration of mobile networks to IMT-2000 and
beyond”.The main task entrusted to the Rapporteur’s Group entitled to study the Question was to draft
mid-term guidelines (MTG) for a smooth migration to IMT-2000, including interoperability among
third-generation systems. However, given the complexity and the economic implications of the subject, the
Rapporteur’s Group dealing with Question 18/2 found it appropriate to focus on the stages involved in
materializing IMT-2000 systems. For this reason, the process of IMT-2000 materialization is considered as a
transition from pre-IMT-2000 systems that can be undertaken via a variety of scenarios. This first edition of
the MTG is by itself a challenge. The purpose of the MTG is to provide telecommunication operators,
policy-makers and regulators from developing countries with an understanding of viable transition paths —
including economic aspects — to change smoothly their pre-IMT-2000 networks towards IMT-2000. The
reflection induced by this MTG should help to perceive the pros and cons of the possible solutions towards
IMT-2000 and to take adequate decisions.

With the upsurge of global wireless personal communications, these guidelines represent a complement to
the ITU Handbook on the Deployment of IMT-2000 Systems where more detailed technical information can
be found. The MTG is the result of the dedication of experienced and qualified experts from different
Administrations, companies, industry groups and associations from developed and developing countries. The
fruitful and outstanding cooperation with the ITU-R Sector, as well as with the ITU-T Sector, deserves
special mention.

I would like to commend the Rapporteur, Ms Natasa Gospic, and the Editor, Mr Davide Grillo, for the
important and useful results achieved, as well as special thanks are due to all those who have been volunteers
in the preparation of the MTG.

ITU-D Study Group 2 has decided to streamline the MTG to a shorter and more typical Guidelines format
within the coming year in readiness for the next WTDC to be held in Doha, Qatar in 2006.

In the meantime, it is my hope that the MTG will be a useful source of information for developing countries.

Hamadoun I. Touré

Director

Telecommunication Development Bureau
International Telecommunication Union

Geneva/September 2004
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SUMMARY

Introduction

In the last decade, large pre-IMT-2000 mobile telecommunications networks have been deployed all over the
world. In some countries, the penetration of mobile users exceeds 75% and the mobile generated traffic is
comparable to — if not greater than — the fixed traffic.

The following aspects, among others, characterize the current situation of mobile telecommunications:

. High penetration of mobile services in developed countries, with large investments in
pre-IMT-2000 systems and materialized/planned deployment in the vast majority of them;

. Recognition that penetration of mobile services and increase of the customer base follows similar
development trends in different developed countries, although with different factors of scale—setting
the assumption that this may also be true for developing countries;

. Definition of a family of IMT-2000 systems in ITU (IMT-2000 family), with continued
standardization work on the members of the family progressed via dedicated Standard Development
Organizations;

. Identification and harmonization of spectrum usage on a global basis, with spectrum allocation

policies following different rules in different countries;

. High potential for advanced and innovative IMT-2000 services if offered at attractive prices.

Operators have been very cautious in planning large-scale deployment of IMT-2000 networks and these will
be implemented, more than ever, based on both short- and long-term strategic decisions, in-depth market
analysis, and sensitivity analysis of key factors influencing service penetration and economic returns. More
importantly, deployment of IMT-2000 networks will capitalize on investments already in place in
pre-IMT-2000 infrastructure. This implies that the transition path from legacy, pre-IMT-2000 systems to
IMT-2000 systems will be shaped by enhancements to existing equipment and/or replacement of equipment
no longer capable of performing the desired functions. Movement of users and/or services delivery from an
existing system to a new system may also belong to the materialization of a transition.

The possible mixture of enhancement and replacement actions depends on a variety of factors, including the
target services to be offered, the capability of the legacy systems to adapt to changing requirements, the early
or deferred decision about the target system that will eventually replace the legacy system. Whereas the
above picture applies, in principle, to both developed and developing countries, the latter have specific
requirements that impact to a substantial extent the transition path from pre-IMT-2000 to IMT-2000 systems.
These requirements relate to operators, regulators and users.

Operator requirements

Minimization of infrastructure costs is a concern for operators in developed as well as developing countries.
However, due to lower penetration rates and Average Revenue per User (ARPU) in developing countries this
constraint is heavier in these countries. Thus, from the standpoint of the operators there is a need for a
regulatory environment that minimizes implementation and roll-out costs (sustainable coverage obligations,
low license fees, choice between alternative technologies allowing a cost efficient network deployment,
possibility to use lower frequency bands, infrastructure sharing, etc.). Furthermore, since in most developing
countries mobile networks provide a more extensive coverage than fixed networks, administrations in these
countries may wish to support the usage of such networks for fixed/data applications.

Regulator requirements

Regulators in developing countries may wish in particular to set up a regulatory/legal framework that
minimizes network deployment costs while facilitating the provision of an extensive network coverage and
of specific “socially efficient” services and applications (e-health, e-education, etc.). There is also need for
an education policy allowing the improvement of literacy rates and populations’ ability to utilize IT services.
Finally, since the usage of these services depends on the availability of computers and not only of
telecommunications infrastructures, it may be desirable that a certain number of measures be taken in order
to increase computer penetration rates.
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User requirements

Due to lower income levels, users’ ability to pay for telecommunications services is lower in developing
countries than in developed ones. Thus, the availability of an affordable service offering and of reasonably
priced handsets is a particularly important issue in these countries. The implementation by operators of
technologies based on open international standards seems to be the best way for ensuring low network and
terminal equipment costs thanks to competition between numerous manufacturers and economies of scale.

Objectives

These Guidelines are intended for use of telecom operators, policy-makers and regulators to facilitate
development of their respective strategies for the transition from pre-IMT-2000 networks to IMT-2000.
While it is desirable for pre-IMT-2000 systems to be able to evolve to IMT-2000, the decision whether or not
to evolve is not within the scope of the ITU. In each case the decision, as a policy matter, must be made by
those responsible for each particular system/service. These Guidelines intend to present an objective and
neutral view of the issues to be addressed in the transition from existing mobile networks to IMT-2000.

The Guidelines are a natural complement to the ITU “Handbook on Deployment of IMT-2000 Systems”, in
which more detailed technical information can be found.

All IMT-2000 radio interfaces meet the ITU requirements for IMT-2000. The individual IMT-2000 radio
interfaces have each been specified against these requirements to offer commercially attractive solutions for
deployment of IMT-2000. The ITU does not therefore indicate preference for any one IMT-2000 radio
interface over any other, and the mention of specific companies, products or migration scenarios in this
document does not imply any endorsement or recommendation by the ITU. These Guidelines do not make
any comparison between performance of different technologies nor do they promote any specific
technologies.

Organization of the Guidelines

The Guidelines are organized as follows. Initially, in the introduction section the rationale for IMT-2000
systems is introduced and basic concepts on IMT-2000 are recalled. Aspects having great bearing on policies
intended to guide the transition to IMT-2000 networks are then addressed (such as accommodating special
needs of developing countries, spectrum requirements, interoperability with existing networks and among
IMT-2000 technologies, spectrum licensing).

The section on policies for transition to IMT-2000 networks, considers a variety of situations in developing
countries relating to the technology and the development of existing mobile networks to determine
appropriate policies for the transition toward networks based on enhanced systems. The identification of a
transition policy is based on the analysis of key aspects, that impact demand, investments and revenues. As
already stated, although these aspects are common to all countries, their implications for developing
countries deserve special treatment.

The section on transition starts with the recognition that today there are a number of pre-IMT-2000 systems
(both analogue and digital) in operation, providing wireless voice and data services to end-users worldwide.
These systems include, but are not limited to, AMPS, NMT, cdmaOne, TDMA, and GSM.
Recommendations ITU-R M.622, M.1033 and M.1073 and Report ITU-R M.742 describe characteristics of
pre-IMT-2000 systems.

Due to differences between the various pre-IMT-2000 systems, as well as differences between the IMT-2000
family systems, the possible transition paths for each pre-IMT-2000 system differ. However, in most cases,
the transition requires the addition of IMT-2000 base station equipment and/or software, necessary
modifications or additions of the Radio Access Networks (RAN), suitable upgrade/modification of the
underlying “core network™ along with the introduction of new terminals, which are typically dual-mode
devices capable of operating both pre-IMT-2000 and IMT-2000 radio technologies.

Several factors should be considered in the selection of a transition path towards IMT-2000. One important
factor is the availability and use of spectrum for both pre-IMT-2000 and IMT-2000 systems. Other issues
that will have a major impact on how to materialize the transition include availability of equipment and
service applications for the various technologies and their performance in the desired operating environment.
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A key step in the process of finalizing a transition path toward IMT-2000 network deployment is the
economic evaluation of the revenues expected from the investments over the economic life of the system,
including the spectrum license acquisition costs — where appropriate. The section on economics of transition
to IMT-2000 considers the cost of the possible options and also the assumptions about the evolution of
demand and service penetration as well as tariff trends and policies. The methodology and practical aspects
of transition to IMT-2000 are addressed.

In planning investments, a balance has to be struck between actions decided in the early stages of the
network deployment — those that normally have long-lasting effects in terms of both shaping the network
infrastructure and capital recovery — and actions which may be deferred — those that are normally taken in
response to changing market trends and/or conditions, and whose economic profitability has to be measured
within relatively short time frames. Whatever deployment policy is adopted, a significant margin of
flexibility for adjusting the deployment plan has to be factored in from the outset.

A series of annexes complement the Guidelines, covering aspects such as evolution methodology and
scenarios, operator migration paths, functional and service enhancements for pre-IMT-2000 operators. One
of these annexes is a compilation of operator experience in transitioning to IMT-2000 systems. The transition
is described in terms of existing systems, services envisaged to be offered, spectrum usage policy,
investment plans, marketing strategies and socio-economic achievements. The consideration of the
conditioning factors and the rationale underlying the choices shaping the transition path in the different cases
is instructive for developing a sensitivity to key aspects to be addressed in other cases of transition.

Disclaim

Some sections of these Guidelines incorporate material from published ITU-R and ITU-T Recommendations
in the form of “extracts”. To ensure correct reference to this material, relevant text is explicitly indicated by
including it between “{” and “}” brackets and no editorial interventions has been operated on it to preserve
integrity. As a result, minor misalignment in the use of names, acronyms and/or terms between this text and
the rest of the Guidelines text may have occurred due to the different epochs in which the source material has
been generated. In the few cases in which this may have occurred, either more recent names and/or acronyms
should be retained or a “note to extract” indicates the suggested way to resume alignment.
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