EESEHE "+T-H1" AEM
ExHeELTL "BEIE" WM - AFHHES

7@2‘751;% fi &

W AN = Zﬁ%

[%%41’#:1:5&1-

t===== PUBLISHING HOUSE OF ELECTRONICS INDUSTRY  hittp://www.phei.com.cn



HEEEFHE ‘TR MK
ExtFetl “BELIR” a3 - LFGHEP
21 S EFRBELM R B

ZaE(ERIE

RO I HE

l

T F I ¥ bR AL
Publishing House of Electronics Industry

Jt 3 - BEIJING



nAEE T

AR A T BBEIEAFEAEA. FEARE: BHBE0OEARE, AEBHEENE
ZAHEIEL. BoEERETIABIEAR, SIEERAR. BEAMNA; BIESHNHRS, 63F GSM
CDMAIS-95 Bahili s R B=RBIEERL: BhBERFAE, B LTE M 46 R4%. HEFLE
FIRT, GAHIEAEEE,

AP SRR G Ibr, EPHREAI BRI FN, Bk ELERNA,

AR S ROR S LRSS WEM, BTN EEBEMRANTEERARNSES,

REVFA], A UMEM 7 AR HI SR RA B sk AN R
WBUITA, R TT.

ERERSE (CIP) HiR

BahiE e R / AN, PhigmaE. —bm: BF T ARAE, 2011.6

21 40 1 S AR A5 BRI ekt

ISBN 978-7-121-13606-1

[ OB I O%-@%h- 1[I OBshEMRE—BERE—EEER -8 V. DTN929.5

rh [E IR A 1508 CIP $di i 7 (2011) 4 091940 2

SUEME: SEET R 20
B okl _
AR RIMENSH R A F
HRRRAT: Tl AR 4
JEIR X 55 173 (5% #E%: 100036
A 787X1092 1/16 EPdK: 18 FH: 496 T-F
Bl IR: 2011 4 6 A5 1 IKETkR
. 4000 it EM: 39.80 7T

JURTI S o bt Rk B 5 R ) R, 3 I S I i . 5 BUE B 0k, 1E SAMRAT MR, BER
KBS : (010) 88254888,

BB FI R BB zlts@phei.com.cn, WSRRIR AL i K HB1F % dbgq@phei.com.cn.

k% #2k: (010) 88258888,



= W 2

Al

It

HT, Fahlifs &l E 9k ERIRIEFEHAZ —, ImLeq sk AITE4R L o0 58 %
BRIEERGERENRN, SRR =AEEBIEGERERNBEH, AMITEEMN 3G B&HM
RN 3 B T S Ak Sk B Sl . SRR EZ . HILFIE 3GPP LTE Mkt
ZF T E KR, HACHHHIMNSRNEH, HEEASARE K LTE #4530 K
J&o ik, BT 1EEE 802.16 thidl iR N — R LA TIEM LKA ZED K E, 4G (BFR IMT-
Advanced) th IEAE RIS HR AR GE 77 BTl I BLg A0 7 ) i1 e AR vE B B

BEAE BB E BRI R, B2 ERYE TR K TREARAN SR T W
EE AR BN R . 4 T S F R TE B R F A B shil s 9 K TR
BARNRBTE, RAOVRE THEM . WELEMEOEE L USRS SRR N IR,
CASERR R 85 N H RGN i, B A HHER A B SR sl (S R ARSI RS, i
HIS B BAOH () BORIE R I —SSiF OS8R, i T MR8 Bl 815 0 R 8 LA B 9B R iy i
A . SAMEXNB S R ERB AR TN AR, T S BT RIER, R E
KRS TR IR

A4t 8 B, K3 EE A AR

1, NETEDEGEHERE, @RS TG R SRR,

o2 W, BATHA B BN B TR A A B A IR TR A X 4 AR R BN
FIHEA, tHRBEEE RE BB E,

3, NEBINEE TGRSR AR, RS AR B E TR
KERETCHINHE, AdiX BRI E S SR, &ANEBIEE AL
K HH B AR TR B AR

84, NABNBEREPHSFPIEENRTIRBA, 8% AENEA, UREZ RS
FRRHOR,  LUA 5T A 2888 3 1 FH 2R G4 10606 B2 A B0 6

555, WBIIEEMIIME, NEMNKEAHREERFIZN.

F6 T, RENH GSM REHINLS . MM, (FIEL5H), LUK IEIY b EEFIRS 2 i B
HHAR. L GSM RGP, i HREHM TR — AL RENNEESIE. B4h, B
AT GSM K5 K GPRS Ml EDGE R4 RS

#0075, X 3G BAREMIBEITNR, B 3G AWM= KM A, LK
CDMA2000 (¥ Z£ 4 CDMA2000 1X), WCDMA #1 TDD-SCDMA %%,

958 5, Jr# 3GPP LTE HEAHA, LUESENARBE)ERE RS IMT-Advanced) (IFIA 15
{i i britE LTE-Advanced 15 WirelessMAN-Advanced HI83RE A & & Rt

AP 1,2,5, 6 HHEBMMmS, 553,4,7, 8 THINEHE .

HEEEA G, PR s M — SR AR 2 A, MBS E .

G &



BTk AR A

BEFRBSEEX"BRIEM KB HHEHH

# B £ % % I
09191 HL B ST R B e TR
09710 HL B AT SR (45 2 %) % L F iR
08925 HL B ST (46 2 HR) I & | @ | mTFiRs
12363 BT H5HEFHER R B F iR
B | B THAR (2 M) ez B R TR
09902 EE5R%($E3 ) EEH
06239 EE5RE($3 M) BRI TR
ooiga | EFESRRRISNATABER | 5 TR T R
10764 ﬁ*gz#f@j T E?; @ | wmnme aTRE BES RENSS
04928 HFES R BE IS5 I R TEX
11173 W E S A x4 | @ | TR I ER
A=A T
B ﬁ$gé§§§1§%ﬂgﬁﬁ + RSN
07991 FS i 5ab5 e B B F IR
10625 BT HAR R (45 2 f) EPK KRR o TR
06390 A 0L B B 5 M o (45 2 KR & & | @ | Exmasst. m TR
06379 W7 B e B 5 R SR % BSOS SRR TR T R
10672 BB B R TR TR 3 R
09152 B o T B R SR SR k5 WL TR T AR
08235 TG A7 P T L B (5 2 M) Bk @ | uFiRe.EWB fiE, I EmE
10863 B BEEER (52 IR) n E TR T R
06210 BSOS A e B L 2 R ERPS ® | wripn
05697 HFABET. LK. WR(E4R) | wa ® | ERFGER. ERR
B R | STt PRI B ZOHS &iRR R 3
03278 BEHLAT RIS (55 2 M) AgE | @ | aFiie REIEE
03628 BEALIS 25047 (45 3 J50) il ® | saFipu
07668 BEALIE S B 28 (45 3 ) ke | @
IR | BB 54047 (55 2 f0) R
10067 B SR 54 oz | @ | mTiRe. IEms
e R A FH R @%MF REHSH.RE
10959 SRR (33 nan | @ |Sanid
03861 EERBYIHS S IR REm
08025 BAGES B 5 HA N R ZH R RRE TR
BV AR | B AEHR W EFOH i
04373 EERE R SHE + K
06850 BEhE S HA (5 2 i) R i TR
B | BEhEE RS R 4 BT IR

! EEESHE TR BER B




$ B # % % S

08644 LA i (45 3 D) KA @ | wrign
AR | A RGO (4 2 B IR
11600 BUACASHRIE AL S B AR (55 2 ) % [ ] @ | mriEs
07595 LR (4 2 ) E H TR
08252 AR (5 4 1) TH EPE N NS
06384 WA 5 % % o F i
09126 FEAN AR N5 F g
12230 15 M H AR J5U R kst TR
11902 T RRE S A S (55 2 ) ESiEa © | wrigs
BN | A AR 3 ) 5 oL iR
BIGR | B T i BERAE
BIEAR | b R S R EREL
03970 TR (452 i) MET | @ | TR IR
10675 LT 0 R MiT
12231 L0 2 SE Al B
04880 BRACTHLIETER 552 TR (45 2 1) AR
12229 BCHLISCRD 1545 11 45 AR K
10481 T ELQ??;%‘:’{L; 51 Hiks) @ | a7ipn
05131 AL I i ) R WA= TR
RIDEE R | DSP JECE R 7 FH AR ket iR
12704 PLC BEARSHHFE—TEI1F S7-300 | ks R B TR
. mg/\zﬁy&&)mu?%ﬁ%ﬁﬁ#ﬂ B L R 152 R
05348 ”Aﬁi@iﬁ{ﬁ@ g‘é%% o | FET © | wrigs
07955 AT B LR [ 5 @ | wFEs
09876 ] G A 4 R ¥ % R IR IR R
B | el TSR ER BX SRR
06336 YHE (56 3 W) REE ‘
11919 WP T S e WSl
07694 WE 2 T45 5 5 R XIBar
06582 St AR (55 2 J50) ke | @ | mres
07179 WO JETH K R (55 2 JR) e | ® | wTiee e
06917 RLFIYG2E (553 ) KR
08624 S A B UHE TR
08719 SR A S R AR TR

T A
12057 {5 B 02 5 B9k iR

Braex

12190 JEHLE BARA X SR H R KA
B | SEfEERRE S TES I IGEHE *
PR | WEBEHOR (452 M) P iR

MRS SR WX+, 15E1W:010-88254532 (Tel) , Email: wangrh @ phei. com. cn,
EHM HAEESEEREEHFREM www. hxedu. com. cn




% 1 E *Eﬁ?f. ...................................................................................................... 1
1.1 FEFNE EREMIIR  coreererrsrronnitiite et e e e e 1
12 FEENB S AU IR ZRZE  eeverrrerernnsnsssssenesttiiniiin ittt sttt e 5

12,1 BB SRS woeveeerreseonnennsnstttete et etatt et et sttt e s et et sa st sttt nas 5
122 BTN FHZRE  oveeeenseorrsnanesorttuttotittttitieitottetotatuttetititnttetasstotantasasns 6

HF2E BB ERIREIESEIETMASE oo e 8

2.1 EE&‘#%E‘]‘E*%‘&&EE?%%% ............................................................... 8
211 HOPEAEHBIIFEAENE  eeevenreernnetetetttetitetititetititie ettt ettt ettt tte ettt tet e e senaaaes 8
212 H U R M (ORIFGUJTTJ: v verorerensessasaotentetetteiitetittttitetietattieatattsaeestnsaatanans 9

2.9 ﬁm’i‘lﬁlﬂ’]%ﬂ}z%?& .............................................................................. 10

23 SFOELASHITEAEIBHLE]  coooceooeroortormsctmanttttutiaceensssisesssssssssssssssassressisstssasens 11
231 RS IGZR E D eeererecteenttttititiiiiit ettt sttt e st e et a st sa e n s a e n e e 11
2.3 LEE]  veeeeeeetettteetitiiii ettt sttt ettt et s e s sa e et e e neas i3
233 BUES  eeeereetentnttttiiiiiiiiiii ittt ettt ettt e sttt e et s eta b e beeeae e 13

24 [P iKBIFEAREME  cereeererteriiiiiic e 14

25 BRABIEMET  cevoresesseesssnsrsesasessosssnnssnseasrussanssssssassnns sorers sosveesenussasasrasenons 14
251 ZIRTEVENGELANEME  seevercertntotititiiiiiiiiiiiiiiiiie ittt sttt st e s s e 14
NI A3 11 L > AR P P 15
2.53 ZA(EERSTRIIN  ceerertntteitiiiiiiiiiii ittt ettt st cs sttt st st e b e s e ae 15
254 ZIAEBHIETREIR S soveerererrrnrrettatiiiiiiiiiiiiiiitiiiiiiittititiita ittt snes 17
2.5.5 BIR(EIBIGETEIMHT  covrvererereresetttitiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiittiiiittieactotsanes 22
2.5.6 LIRTEVEAZTEMIIPIE  wevvvvrrernreoreaseeittiintitttotiitiiietttttciensieciiteetstesessessnnoanns 25
2.5.7 TEVKEFVENUIEAERE. ceevvevorreroneeceneetieiitttiiiiiiiiiitttitiitetettttttitsttottsostoasacsns 26

2.6 ELIEAEIBIREETIIIBETY  cooerererossorsncrmnunsacsacssaassesssscssssnsasesasasssaansvavsssessesans 27
2.6.1 EEHMEFERETY eeeeretnttiit ittt ittt ettt sttt s et st s sa e 27
2,62 ZEPIAEHBAETE cevereentitinttiieii ittt sttt st s st seae s saesa e senaasaan 29

A == Y i o (= AT PN 30
271 FHEHGEZIBTAS  oveveeovereeonrneeontttttiiiiiiiiiiiiiii ittt ittt s sease s sessaenaas 30
2.7.2 BHHIARISIET AN cereveveecnrentnrtcttiittiitiiiiiiiiiiiitiitiiiitit sttt tessaesaasnnaaane 23

B 3E JBRIE AR oeeeeeerreeceressineniitiiesiitntiiiiststtetitiitnittesesssesnnsttsstnssennsssssassasass 38
T B 7 LT N 38
I = Ny = 2 ST P 39

3.2.1  AHATVELLIK] QFSK s+ evesereereenecertetscttstesstoctosssatssassessossssnssessansssssessssssscnssnane 39
322 MSK 15 5 HAHAL B 12 B L T ZRE eeeeseeecnscccesssciccetctticasacantnennccccsssenneccncccnns 41
3.3 %ﬁﬁﬁ’]‘%’fﬁ%ﬁ ................................................................................. 42
T T =8 -0 L = e 43
332 GMSK (Z S B TEFIAHARLER R wveveeerenessneesetneitetititttiiitutiiiiuiiietetteornessronsnannnns 44

AVil,



333 GMSK {ﬁ%l’i"]ﬂﬁ%ﬂ }5%% ........................................................................... 45

334 GMSK IfJZEHE coevnennennenesnnenmnottateste ittt ettt s st s se e 47
34 QPSK Tﬁﬁiu ............................................................................................. 48
3.4.1 TR 1 LR T T L LN R L L LT L LR L ER L LCLLC RIS 48
342 PURIGE] woeveennrnnnnnnnnensnensateoneaetontteutu ittt ittt ettt e s 48
343 ffif5 QPSK———OQPSK eteeeseeesssennstenusennesstnuotimnnottiuniiianecttaettnesstsnossssnsee 50
344 T/A-QPSK  reetereeteeeseeeetes ettt et st s sttt st et s 51
3.5 IFATHTIAFEIFH  veeereerrrrenre e st s e 54
3.5.1  MEIR  eeeeeeeereneen ettt et st s r st sttt e 54
352 IEASHTAN S FHIFI LTI ooevenenreneonneneneetneuteeatattseitonetuussetttsestotuttastotntes 54
353 IFACSHAN ST HIIG DET ST, seeveveesoeosesnonesostonntenetattouenetoneototosnstotsessstssntasnss 56
3.54 OFDM [FJW ] #oeveeeeeerenenenenseenemtenetttiittuietieieteteeeeteatteetsouossesassssanans 57
3.6 F’Eﬁﬁlﬁjﬁiu ............................................................................................. 58
3.6.1 BB S B 2] JELT ovveveovnresoonnasarnsoeatmetattetatitetititatatetetstinetoseeatasnassns 58
3.62 M UEBIBCE T K BB ooveesvnnnerernenenieietetaee e ettt e 59
3.63  EMTHEITE 3G 2 4G T RIRFH <veveeorenesenntaeettetittitatitieaiitiiatitetitetieatenetanananans 65
% 4 E ?ﬁﬁ%?ﬁ* .......................................................................................... 67
O R 5 L P P P LT R PP P P T PR PR LT TR 67
4.2 5}%1&4\ ............................................................................................. 68
B2.1 AN v veereeen ittt e ettt et e et ettt s e e et e s naes 68
R 6 ¥ R T TR PP P P P P P PP P P P PP PP PP PP PP P PP PP PPPPPPPRPR 69
423 SR I TT R B fE ev e veeeeeenrarneenern st e 70
2.4 PEHELLIR +ovverevenresesensottittitiiitiiittieitiiittetttetiiittettiatttttcnettttntietattcnainens 75
42.5 /}}"%X‘fﬁ’f‘%ﬁ]ﬁf‘gﬁﬁ%[ﬁ%ﬂﬁ .................................................................. 76
4.3 {%ﬁgﬁﬁg ............................................................................................. 77
43.1 HEIR  seeeeeeseeennentittittitiitiiiiet ittt et iie ittt ettt ettt it teetet e sanens 77
R I £ 1 T T T P PP 77
433 R eeeverecncnes ROk S S R S A S S S T RN SR NG 79
4.3.4 Turbo fil] =eeeeeesensentnneiuetiettetiitietiitiittitiittit ittt ittt aeaasaaeaaes 85
4.4 FHETHTAR  eveereeenren e e e e e 88
R B N R 88
442 AFLEPEIABTAL weneennennreitiiiiie it e ettt r e s e aee 91
443  [AIE N TAHTEE weeeenveneennenttntitiiiiii ittt ittt ste ittt s sn s tssasnnenaas 94
4.5 }T,i)ﬁ‘@%‘ ............................................................................................. 96
R I 13 el o 2 ] T N 96
4,52 fHTUB S B =veeeveerneeeteetetttttttitttititeit ittt ittt tttttettatess et eenaseasnaanans 99
4.53 PIEABTHA RAKE FEUSAL s+ vevverrerrereeeettttttettnttitietttsasonesecssessosnioneasansansnnns 103
4.5.4 BITH ST (S ZRZL  severeeerrennertetttttitiiiiiiitttitttittetaettettettetenntnennensenaenaenaes 105
4.6 TEIBEPHIZRELTIAR  corverrrreniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicitseeeentsecsnsenses 108
4.6.1 B RLERGIETH eeveeneeeteniiiii et ittt s eeateeteereeeeeee e s e e e e e eaaes 108
4,62 ZRLEBRGITAIHT  ovvvrrerrrereenetettititiiiiiiitiitiiiiitttieeatestsstestetteasastonseennnns 110
463 ZESEHEIA ceeveececerennes F T S O I N 111

A Vil



4.6.4 'AZ;H‘Q}./LL EJ'/;SH;I%W_!’ .............................................................................. 112

HEEE BETIAMFI AR cooeee e e 118
5.1 B S NIISEARE S  coeerrerreen i e e 118
5.2 AT FH R BE /N[X  weeeneeneenenneiteitiitiitiitii ittt e e e e e e e aes 119
53 ZBHEEEATEAR  ceoerececcecritiiionioniosicstisiossniosssnssonsnascansessancesssnsessessssssssssses 122
5.4 ﬁ%ﬁ}%lﬁ){‘f}@%‘(ﬂ( ................................................................................. 126

B B I 1E 2 N LT 126
L 1 (5 N RN 131
543 P ATHLIRI[F] L covvererrerereeetttttttiitiittiitiiiiiiicietettetteitetr ittt et aresaaans 134
55 WBELEHEEZHNEBOIT rosssomscmoenusrvonmsennensssessssnssisssessseessasesssass 137
5.6 tﬂ%@%u{ﬁﬁ')ﬁﬂf .................................................................................... 140
T R 7 1 5 2 N T PN 140
R I A i T TN 143
5.7 %gkﬁﬁﬁ}bﬁb&*]ﬁ@ ........................................................................... 144
LT T 5 7 T 144
A T R N 145
5.7.3  BAZIE ML eovverevereerertrentttttttttiitiietietititiittiittitiitttttettsteotsanstenntnntennanns 146
Lo B 1 - % 2 L 147
A T o R - AT N 148
5.8 }gi;jj;@{glxxjéﬁ%m ................................................................................. 150

BEE GSMEBHIMIBEEAEIERLE --orrrrrerrrorrerssrsesssenssossssssnssssssossassssssnsssssasasene 155
6.1 GSM %ﬁﬂ’j\[?%&}[ﬁ?} ........................................................................ 155
6.2 GSM %Z\gjtﬂl\’]gé*@ .................................................................................... 157
63 GSM BLEHIIEIY oreeeessosneessssesans R R SR RS SR R SR 158

6.3.1 WIFIEIE B HE(EIE  vvevereereretttctttttttitieittiitiiietiteeie ittt st teeaetssenaennteennans 158
6.3.2 WY E I GBI FIHL B everevrererrenntostotnttattenueittinttnionstentecncrnnnsnncnasesnsens 162
LT T N > @ LT 165
6.3.4 MWUWMES . EITHEATE TR IR EIE  covvercrrortcstttttottiitiitiieiiisittsetesnnsnncencnnes 166
6.4 GSM B@gﬁgﬁﬁ’?ﬁ;{tﬁ .............................................................................. 167
6.4.1 GSM B G A S I [ RE TP covveeeeerertnt ettt tet ettt tiitictitetotentenneneessnnennennes 167
6.42 GSM RGN IPIIETERI AR ceverrreetaiiiiiiiiiiiiiiitttttttetttettttestessssessessencnnsnnonnnes 168
6.4.3 GSM ZRGE T TE T gl AR T coevee et trtetenterntritiitititiieicestesesentenaeensessscnscssnsnes 171
6.4.4 GSM LT 15 T ADHE IR — AT R voeveererrettaetasmnmetieeuetuietisesseesensansnnsnnennsnnns 171
6.5 GSM B/”té‘/:}w\w‘( .................................................................................... 172
6.5.1 GSM (54 ZRGTHEIR vovverernseentttititiitetntatiiieetiettetsatesesnsesnssennsesssseessnnsenns 172
6.5.2 GSM BRGEIITIIAETE  ceeeenneterenttiietttiitteeitttiieeittttentessesnsnsssessesnssssssnnneans 176
6.5.3 GSM T 5B LI = J2 P wvvevrererenttsuseattitnintietruseeesenncensesnssesscnsennsennnens 178
6.6 ?&éii%u@ib'rét%ﬂ ................................................................................. 179
6.6.1 Wk ................... 179
XA VA - R 180
LI Ry U = T 182
6.6.4  HEDX I G I T oo voeeorreeatettnttiiiiiiiit ittt ettt et teetae ettt ennnaeneeeannnnnen 187

A IX p



6.6.5 GSM Z‘Q/I}H!”}‘&‘ ....................................................................................... 189

6.6.6 11T eeeeeeseeseentettiie e s e s st st s e 191

6.7 ﬁmﬁ}gﬂaﬁﬁ:‘)w% ................................................................................. 191
6.7.1 GPRS VB HIELR  wveeeeeesnnnnnnessomsnsmus ittt ittt st e 191
6.7.2 GPRS [IPIZ G Ry HL I HEHETR  oevrevrenresreoresnessesneiiiiiiiiiuitiniiiiitteneiaae. 192

6.7.3 GPRS [AS LS T AIAFATPE  ovvevennsrnsrnenuetuottastittiniiiiitutiietiititiitsiita 196
6.7.4 GPRS [{JZS 1] weeerenrsnrsnnsnnnmuetutieiittietiattastittietiititittitt ittt ttas 198

6.8 ﬁgaﬁﬁ,ﬂﬁﬁﬁ% GSM @1&&7]\ .................................................................. 199
% 7= ggz{t*ggﬂ@{gggﬁ&ﬁ%gﬁ;ﬁ* ............................................................ 204
Tl 3G HEIR coveerernemnernueeeinuieiuaiuiieiitiitiitiiitittittittittintitctoicststttitititctineecanns 204
72 1S-95A Lj CDMA2000 1X ﬁﬁ‘ﬁfﬁéﬁ ............................................................ 206
721 1S-95A 5 CDMA2000 1X KFHAEEFFG, +eveeereeernorsseseetenetieimtititiietitiiititteaann. 206

722 IS-95A FATHERK woveveerrnesoreerenaneetttttieietotititeitetitieietatetieatetnttetitatntaretaenens 208

723 1S-95A [ 4THERR evereseenreerntneneettntietitittiiiitei ettt e et aeses e aes 211
724 CDMA ZZi [ [FJTZEIE ] seeveerresreasnsteteitttetenieenittttiieteiietoittrtienaiietnaees 214

725 CDMA BRI +voveeernenenseasnenenettttiiiitiitiiitet ittt ittt tttieieteateaatenaaas 219
72.6 CDMA2000 1X TATHERR #ovevrereresrsesnsuarortetetotettttititimietitieiettiiieiteitiececnanes 223

727 CDMA2000 1X [ATHEER =evovrreereseresnnneeottetititittiiotiiiittiitieietittiiieotstaetsenee 229

7.2.8 CDMA2000 1X EV-DO J]-48 ++++eeseseresannasastetstetetttminitiitetteietiitiiitoitiececnoe 232

7.3 WCDMA *,T‘\;@jl\gg ................................................................................. 233
73.1 WOCDMA FRAEHR{A sveeveereareeensenetemtiiiieiit ittt tiiittecrtieettteesenes 233

732 WOCDMA TFATHERK veveeerersesnsecncncatumitittititiiiotimiecriiieoiiitttitictsessniesaisans 234

733 WODMA [FATHERK <vvveeonenorenensaetensutititntitittititiiiiiiiritoiioteoniiieteiietcncesecasnss 238
7.3.4 HSDPA/HSUPA HEIR  +veeeeeeseesessncnttetusitiututiteieieensatitctistiuceticstsmnssncssasnsnnes 239

7.4 TD-SCDMA ﬁit@fl\?g .............................................................................. 241
7.4.1 TD-SCDMA FRUEl +eeeessecersneeerettteninietmieitiiiittiittiietetiiitttietrticotsssesnnes 241

7.42 TD-SCDMA YJHE{ZETHE +oveerneeesessestetentutntttttittiieitutitittitiiiiittioteitientetiasesanes 242

743 TD-SCDMA B4 H IS B GFLTTEN cevreverrenenenseornmttiiiitiiiiiiittntiiinesisiiiieo 243
7.44 TD-SCDMA (%], H 3T HIFE T AL evereereerensecrrttiriiiiiiiiiiiiiiiiiiiiiniiiieneannnas 244
F8E 3GEIHE IMT-Advanced ZRZE eooeeoerereereetecnantiitiitiiiiiiiiiiitiiiiiiiiiiicicaaae. 246
8.1 3GPPLTE ZRZE +errvreereeeanseneautttettiitiitiitiitiitiitoiteiteiiitietiuctciniitatcttcatcascases 246
8.1.1 LTE JoLRALMAIHI AR wveveereeneserensttntmttouiettiiittiiiiititiiititeiieitstteesonsnenssenensnanns 246

8.1.2 LTE ZE L5 +ovveeerenraneecentiuttiteiiiiiiitiittiiitiuittttitottssatsttesssessessssnenennenses 249

8.2 LTE-Advanced -seceeteeseeessessseccosassertancsrarasanassssasssssecnssssccascenssssossssossssasssne 251
8.3 IEEE 802.1611 +cc+eetecececcesssertosacassconssooscsscsssscessocassssssssssssessssesssssonssasscans 255
8.3.1 WIHHJRALAGIFL A ceeereeeensattitttitiiiiii ettt e s e te s en e e s e s aanaes 256

T L T E o NI = L N 261
D N 1 2 PP 268
Mz B 15—%%*[”]?;,}::1 .................................................................................... 270
PR C ESCUERRIE B TR BT osvesssonreronranssossssnnsonaavssosssssssansssssssvosssssbnesssnsnnnnse 272

o X g



F18 #§% &

AEIBNBTHHBERERLEAF @HEARES, T2OEBHBREARHZEN
2. BHhiBlEehsE s, BHBEY IS XABSHBEGEA R4,

o TLEFRMAHBEHEL. M5

® P FHiBIE KR AR RK ALY

® YIEAHBITHY 3 A M H X

o TiEASFNEAZH A AL,

1.1 Bahilfs K REER

1. E—RKEREZKBIBRERSE

BahilfE e R BB TEIER, B 20 L NBEA KPR SR —. R
HAME R EHERN AR AL 1946 FH—MHEHBIBRIEN AT&T RILRE, Bk
Al AT g 38 A5 AT R T — DN Bi IR SR . AR S Bl S EEE R Z A, BNz
20 A 70 FRAKEEBIEEMHELER. BREBIEERENEAR R T RIS
. P ARSZIR. T EB AR TR S, 20 i 70 FARKEEBE)EERKHR
TN RN ZHEATTC, BIFTIER FDMA . HAARELE 5 hENE, K
U AATTRRICES fRS Bh I8 (5 R ARUES RS, RN E —RBZEERLE (1G) « XM RSN
#i B A K 47 3£ [H ) AMPS (Advanced Mobile Phone System) . EX #Hl ] TACS (Total Access
Communication System) 5. RKEREBIEEREMVIIAFERLIIAXHERS.

RIMBEEBZEE T ER, NBEBGEHEARY TESMER. HTHEUREAS K
BRBE, RS HCRAR, MR AREIR, REEZES, SAEEURGELTEWENTNTERT .
KL R B A e B A IR 7R 20 A 90 FAWIEATF R th T 2 T H il E B s
FRE—HTFEEBIEGERS, R _RBIERERLKQG) .

BB TR IEE RA R T EUREAERTZ G, Bk 26 RE— 44
Mt & Z AMNEH, B3 TREMKRE. RE 2G B3I (E M 2E R R+ LA 5K 8 i
HEHE KR KR BEEM, JLFEaBAR THEUBIEE RS 495N ETFEEEIIR
gi, AMNKERNLZ GSM R4 CDMA R4. XMW KRS#E H ittt AR T BIERF TS
ol T E B '

GSM RG2S e R A 12 4 2 5k (TDMA) AT . BIH RN IE GSM ik &4ttt
i KHIBEIM, SRESEE T GSM 224 T R oRBRN A — s R4 1
PR REEKI . £ GSM AT, FRI & B RN KR ER A T AR b, X
HUPKE, ANBERIE—Fi il ) & RN BRI T S . B4, i TN A 5 595, At
FEMREMZR T RG] R B FBCEAE 1980 HIISTT4ADT 41 —Fh 7 35 SR s 3
ARG, BIHAK GSM &% W14 GSM Balilifs RAC L\ AT, BIFTER “ ARk,

2. E=RBHBERS

CDMA BIf5% 73 2 HEBEATT e M ai AT B8 A 7 SNEA A BE R U, 154> 2 hkH;

rw»




AT HAEF LM . CDMA HAR 556 2 B 56 B 19 =i (Qualcomm) 22 /) 4 Hif), 4 1980 4
11 A7EE B 2R AN s F— AN BN &, X% CDMA BT T H XIS LK
1990 4 9 AEBA T &AM T CDMA “AadEEn” MGME—MRA. 199241 6 H, %
F#(E L4 (TIA) TFEAHE# CDMA Hitsdift. 1995 FEX ) CDMA FrifEth & 7, Rl
IS-95A. CDMA H A ATERIZEHFFHTEBEATAR: REX 5 Hnb M ESEER . B (A
e ERESR, E Al F A I UE I AS B bk 5 ok S ekt P R IX AR A K B B A
17: QMM SE RRSE. SRSEMRESE): ORIKHIE; ORENE: @K
i ORAH: ©F FRIEHA: OBRFHERXK: ORKERLSET TR OK
. XSRS P TSRO T A MR AR, AR RIRIE KR 445 3G HRK
ZXH T CDMA TN Ti .

JUE B S IR s A5 2 LU R AT TS B ah@ @K, B AT
Fdsm & Tk H 2 &, AN FRHE LUEE Lk R S oA AT iR (L ik
% T FEilit Internet HIRERAHES) T AN EI S HIT K. FovkRW, Bl e $dEim
EMRH R TR AL S R el TE S . EXMEN T, Bahl(s Mgt iES
A FERDNSE ORI EANITE T . A IEE A B EZ A1 7 TR T 3dEH T4
WHERIB RS . HAEMIETFIFENEET 2G REMNEHE R%E. EARKENE 2G RS
BIZAE T, 3 20— o 4% I — S 3T A B &5 B Ui, A 2R 48 AT DARR i OB AR 16 5
%. HHif GPRS si2XFM AL, NOEREHAMNBABFH. 54, CDMA20001X th)ET
Xl

JE 2.5G REG AT EHAE B LS, R TERARAE, BIERA MRA gk
AT E AL R AR ), N % 2.5G B2 — DR . 112445 A1E LR =4
B o))l (5 R 4 (3G) A BEFEAIE B AT PRead A4 B Mk 45 1 7 3K

3G M HAREZER LR LA :

(1) 2B, DMESAKZHETFIOREIM . SERAHAHMB, HARFERET—
XA—A W%, MEEEENREMEEKEN . ARt ERATRERERNE, MaEBHESEA
BHGE KW ZFH SRR S, ReitftaRigilf. eR— N EHEEN. BARERREMANA
RS5O A Bl (5 R4

(2) ENZFIEE, RHZE/NX ), B, Mg, 2w, KimBshias
RGN DEBIEFERRLGGHE R, SAFEMELHE; RIETERaLES —8d, MKL
mBAAEZHN: SE_RREHGNOIE, JTTREH, 5TIIAHHR,

(3) fERttmEM L AN S, AFEmRERIES . TARERRNHE. SosRnEG
ELFNE, T EHER A1k,

(4) EWHIREHRE, BMRKMEHH P EHAES, MEEERERRS RE. Mo E—
(AN N HLAS 555 (PTN) £ A ] R E3REUFT T BRSNS, XA T A LR B ah i,
HIESEMAN A 3.

SR ER HbR, S EEAEREARRN TUTEK:

(1) FEAH SR B S . ERHBEE /D 2Mb/s, EAMEITIREE D 384kb/s, %
ANERRIAEE 22 /1 144kbls .

(2) fEHERIE T .

(3) B FATHERR BEIE R ASKTFRO 45 1 7 5K

(4) TR/ NI ERFIG) T EE S .

(5) RIGHIPFERTCLUIRMEE . RGN0 E IR 55 Bt -

32 p



Wi 3G HiARAE LA 3 4 BRI WCDMA. 1E3&#7 CDMA2000 A1) TD-SCDMA.

B 3G EWHERFA, 3G BB AR M FEE AR ER. RIENARHELALN
3GPP (3G Partnership Project, % =X 1E{k£it%l) #1 3GPP2 (3G Partnership Project, £ —=AU&
VEAK LTI 2) BObRAE & JE BERS nT LU M A tH 3G IRt E.

3GPP FrAEfEBE QI 1.1 PR

PR TR
FROfE(LREST
200543 H
200246 H -

20004£3 A

P4 1.1 3GPP AnifEf it i fE

3GPP M43 HE 1 o B Be i, R99 RAHKIER| T X GSM KAk A, AW 2G &
FIHI1 3G R99 % 7 & gk SATAbATTHML 458 ik CS $80R1 PS N RERI 45 & K& R4 REERT CS 1k
AT T KIesh, I THASH:, JEE BSS 5l Tu #:0, LUENAKRKEMTFE: RS RGN
£ PS 5N IMS T &%, REET IP FIER ZHMANSE, HFRERRFWFHITR. FK
£ RS REGINT FATHEREBIRECA, B HSDPA HiR, W7t SMHz M5 I8 58 AR At
14.4Mb/s [ FATEEAEER. BEG, XA R6 F5IANT FATEBRMER A, Bl HSUPA H
A, nIfE SMHz {5184 3% P IE 5 & 5.8Mb/s (1) EAT 4 & 4 %

3. T—RBHHBERS

AREXS WIMAX S5EB NTRE sl BRI 565, i — P ot s Il E 3G HiRLME R 3G
ARAE BN L BEANNIHITES 1, 2004 F4EK, 3GPP £ T 3G KMi#E##——3G LTE (Long
Term Evolution) vH%ll. 4 TS5 LTE MM R4 HAR, 3GPP 24 T — RIIBHAR ML Ty
%, MEAERSIA WCDMA RGHERHE . LTE EHE X T2 PEOMZOME, HHFF
7 CDMA HAMi KA OFDM #iAK, R3ZFradsk, X528 LTE 524 3GPP FRAFHEATK
7%, AT 3G M IRAE T ] LTE. 3GPP T 2008 £ 1 Hifiid FDD LTE Huffi Joki A 4%
FARBER Gk, HAT LTE EAFETIE, Sh/Ei s gy N Bk i) 3GPPR 8 2 7,

G, X BT/ 3GPP BIbsdEE gk [F BT EL 45 T WCDMA A TD-SCDMA i

M.
CDMA2000 CDMA2000
EV-DO Rev- EV-DO Rev-
B C

3GPP2 trfEfE S an I 1.2 Fior.
B 1.2 3GPP2 brfE v kiR 2

CDMA2000
CDMA2000 CDMA2000




3GPP2 A% L PRI TC R e A R (i A M L ST 1, O MK A TP . A TR T
— AR (S T R B S5 R T JS M A A, 3GPP2 P RAEABORKEE, 1
AIE (Air Interface Evolution, 7%+ CEHE) K20 BB 1 FIEYEE 2 AP BLdiAT . b, BirB
1 52 % # % HRPD (High Rate Packet Data, idi/r4%4is), Bl Rev.B Nx EV-DO, F#EH#x
R v P B R S I 2, RV ks o SE R AE AR 5% e, XS 21 HRPD
LR, BEARHE RIFRIJGE A2, XA HESERHE AL AT AR s B 2 SEDLSS s i
Sy 4 A 8 O (B-PDAL) , L 06 {3 $ 4 380 % H b B 1) 85 B K 5 AN R A B sh ok, W] ASCHF
100~500Mb/s ; [z [ B M 2 #F 50~150Mb/s , [F) B P& AR &R 48 A 4E . 2007 4 5 8T #E
CDMA2000 #E#E T A UMB (B#3h %) 25 h# O #TEH KA OFDMA. MIMO. LDPC
s R, FEEEA IP WS, BSEZPR EAE 3GPP LTE f3E4 F, 2008 4 il 2 & B A1 T
UMB $i A% 7] LTE HAR K5,

BN, BE WIMAX BARKIUEEITHE T WCDMA. CDMA2000 1 TD-SCDMA /& fi .
WA Jm, e it — A%, HIMRTEREHERN DK BEEBIEERARM R LA
RIIARWT &R, BERSAERS BARAS T oA L SR 445 58 1 B N 1 B8 45 TE e B Bl 1 A& ¥ i A oA
KL WMERHAMEA. L 3GPP. 3GPP2. WIMAX = KFFE WAREK 4 Rk
WCDMA. CDMA2000, TD-SCDMA (LA F&#% TD) fil WiMAX, & H Fiffee HL A& & i 71 11 v
WL BINEA .

WIMAX B 1.3 s,

£ WIMAX RZ%br#E, IEEE 802.16d f1 IEEE 802.16d 802.16¢ 802.16m
802.16e ML LoARME, BREFHHAME S AbREm A\ VMY GRIREE (WIMAX)

Wrogs, XM ARHECE RN HBERHERE AR,
IEEE 802.16e “KH T 1R 2 45 ik H AR K 3R 15 = B4 ik
K, fl$5 OFDMA. JCi#t4migHiAR CTC. HIEMN G HH AMC. RS A 3hE LK
HARQ. H@EMN A A . %559 STC K& MIMO (A% 1)) 55K . IEEE 802.16e 1] LA HI A
W] FI A8 7 58 (1.75~20MHz) » $il4, fF 10MHz 28058 . R P i n] LUA $] 30Mb/s, 1]
PLSZHF 120km/h B RS B34 o

IEEE 802.16e AN H %% IEEE 802.16d fItERE, i HA&B3). VI#EINGE, RFZ RS
RN . A 37 S AIJE B k&, IEEE 802.16e % &) 7z . Rk, IEEE 802.16e ¥ /& M
WIMAX #rAEf) E9, HE2ESH RN

Bi# IEEE 802.16d #I IEEE 802.16e i ARZEHiE M H, IEEE 802.16 {E4JFahwE5T
WIMAX F— Gk ek, Aubplisr 7 IEEE 802.16m LAE4, FT 2006 FJiK3k73 IEEE [1)1F
At AE. TIEEE 802.16m I H bR WA T —HRBIHEEH A, LKL ITU B ITRH IMT-
Advanced Fr#EZ —; A& H brad B 2 RS T HTE LR 1Gb/s, BaPRE TIAF] 100Mb/s.

a5 Wit — D i 7 ) A IMT-Advanced oUFR 55 PUACRE BhIEAS R4E (4G), TiR& LTE
it & IEEE 802.16m #B7E[a] IMT-Advanced #rifEfbiit. %I+ IEEE 802.16m 3Ki%, B/
£ 5 AG HEEE T EAXGNE S, PiFE AT LUE MMk 4, BrLL IEEE 802.16m Kyt —25 523 nl LL
WK —FHT ) IMT-Advanced £ AR 7%, 2010 45 10 F, ITU-R & il—Ful i 2Im 6 4
4G brUEIRIESE Z Ml B 2 N ——LTE-Advanced #1 WirelessMAN-Advanced (IEEE 802.16m) .

kR 4G 2 R&SEWEAMABE 0 IFERIML, 4G £ RH4E IP KM L4
o WU, ERIBLMEH IP M, BATEEOHERM IP R, 46 MBEXH
VFZ BT HCAR TR 771K 3 1, B35: AMC (Adaptive Modulation and Coding, [ 3& ¥ il
FGidHAR) . HIEMNIES ARQ AR, MIMO(ZHAZHil) F1 OFDM (IE A8 #1485 1)

A\4e

B 1.3 WIMAX (13



A

A KRB, ML AR, ULMBRAR 2SS S5, AT 4G H&5HIE
1w P b5

WIAE 4G LS STHE 2 i b

1.2 BahilfE K% S AR R 5

1.21 BIBENFS

FriERshERE, RIEENTREDH — A FES P HATE B HBIERFE T R,
X —ME AT AR TP AR SC ARG 7. Bl s 58sE RE. M.
KHLD ZiE. BEhikSBsikz . NSESITRIARANSBEZ RIRE B4R, #HET#
Bk

Bahilifs REGOELEEiE. B I, g EBahis. PEBMES. Bahe
EEEERPEM T BRRBEKELLEG. Fit, TLREFELEBNER IR, mg(FEs
KEV R BB HENBBERE. U SEE AR REFERKRN, BREKELLEFRA
Gh, AR TATEIEE MR, B, AREIEM (PSTN) « ALREHE M (PDN) .« Ziak 5%
$7™ (ISDN) »

ol {5 i R T .

(1) B3l 15 F 0 £ & LK AT B4

B i@ (5 Akl 2 H P L e TR kA B T REEBHE a2, 35
TG RBAERER —RIR = . RINAEALRER B3 — M2 A AR 8] b R 5 0 . 5
B BUEEIEM, GG S M REERRAE, RAAZE 20~30dB, XIS FK
M. T, BIIGHANIZES), MR — el R, [ e s BRI E BB K b IE B
FEv IR, FeEARNFERSE, BEr=f 2S8R, MERRESZmedRnE. A BER .
s I ASETHE AR A, T BN R .. XA ESRAE B B il R R AR, UK
fiiiti, CAGRIE@ESE B

(2) BB AZRTFIRFET 4

EBEEERE T, BT —HAMEFA (ki ee s . SRR S HL S K S |
PSS, BRBESESHTE. TENTRELRTIN. BETILFEHR T,
Fit, TR T, EREHME, EDF &R 0 BT LI % .

O B+ I ERTIEREFEANREME SEHERGE R &AL S0 L, 4
A G SHEMIE A SR, NXTEE REWRT IS . P24 TR0 5 R
TAERMHLP AT ALt 1E” SIREM . W HLITRAN, 45 A B B FRE R AN GF I, ke
TG SHA G S —RENBSH, REWEINEHES T

WEFH . TAETRAHAR AR (5 (SA0E) Z AR T30, 2l — s S B
F O MG R, B, AN P B IR 2 Rk, BIXEAN T B S E
AR e AR5 B I, BE B ALuh T B PSS e, i B s s i H P 5 S Rsy, Bk, BRES
JEUbIE A9 P A AT B PR B AL G T MR RIX A IR, AEREE RS, il
H T BshIhZiaik, CUAT RSIIE.

@ R, FSTEIEHE RS G 2 BT, T8l (s % F
HIRRR /N, XAl R G b AH [R5 o & 2 1) B R TP s b e Bt xR Ft R 3
HHMTTAF X, ERHRRIES S0 M50 F LLFE 4 B E L.

a5 p



(3) BIEEZA MR

SR AR A — Fh o B A B 2 HE R . & TR AE R MBI R T UHF M
VHF, FiLAn] B p i 28 e R AT PR . i F P T sk s m,  RReEAT IR O A BB
rh SR AT 2R FE AR e, s A, /AT I R AT B SR A VAR A k. H TR AL
JE A0 AR FH 7 ke A, DA P . (BN T B A R A R R, AR
A Ja R e T2 .

(4) BIZA%E %

TG EEEXEAKNIZS), TEMIERHTLEE, HTHRMIRES. ik
Bl BRI ) A S WA B IR B R . X AR SR s W E R ARG S . (AT
W7 R B AT R R ESR, BT )i G R4 2 LR E &1 .

(5) A#HHEHERG

Bah G KA AR e ERE, sMFrsEmBgEme, wdt. =ah. medE. H
W, XERBEhG A RMAIENAE . b, BRI E AT R, AT, L R
DORE R AR, [, BRGEATH F8 e, ERELS . BRI, LAsEA
FABEREH . XG0 s RE ok T IR KR .

122 BHBEMMLHRSL

R sl {5 i FH R g0 KBEAE LA LR

(1) HZXAAERAFHER 2%

R XA B IEEREEH T2EsHRS . 2T LIE. KEEAHBI) R A
W, AT o H EAE R A — A e PO AR IE R, SEIMBE B P S AR i IE R A P Kok i
WA 7 S o v 1T D I TR R Al 5 A PO A4, SEEER L 45 HHt . IXFl R 4
AABX Y. BEhal N LEH. 9% AR g5 Dfe.

(2) &BREAFHEEZ%

BHAEERNUGERER THERENEHEGFM. XFRE MR bEEPO, QR
. HRES. Hihe KB E H k.

(3) RBbit A%

T4 W iE W) AT L TR P ISR A ), WIHEENHTRE. XA s R
Gy, RE—NSE%EIEH P SAHEERN IR S 5T, s SFHLZ 8 F
F JC 4 v Ve i

Bk, TLAHIERIEBENA, JFhENERES . XA RE BB & (A H
TAE L E ) SR A R, Rkl I F P 2 2 F RO Y A8 3 AT AH 3% 8 ik N A B R TE RS
MR, WHEEI AR, BREBEZ I, K. Sl EEmEE. BlPo KA HE BE B
FEul, R M S SR S W, AR FE P R B B R AR, B el AL
MY, X gL FTiE R “TelePoint” (2 TC48 HL1E) o

(4) REABFFEA

LIRS R M REEE RS, BT AHBTEH, (RN ER. EHIT
ARG PR BHL. FIPEElTO REE RS IFEERHIA K. AR 3RS HS AR BiE M
FIERER L S PO FIPRE 6 &3R4 K .

(5) RE#HHiBIE A%

DEBIEGERENH DES 4, il L. ShFiEE 2 A DR X s g 5)

2 6 g



WS AT, RS R T AMNMER. BE 10 FXK, LTI &in Rk
A4 TR B RE ST 2R Kty . Hrh, WA REKNESHK (ridium) &
45, ERH 8 B 66 WL M ERAEE, TEMENR 765km. ML : 4FRE (Global star) &
45, TR 8 BiK 48 WU M KA EE, TR #E4Y 1400km; HAEZE (Odessey) R4, KH 3
BUE 12 PBURR K RERE, L. mEY 10 000km; [ (Aries) REE, KH 4 3l 48 Bk
OEDIR LR, T84 1000km; LAKARZ W 4 $E 32 BIEMR COSCON R%. Fk EiRRL
4b, HHE TEALHEN Y Inmarsat-P, SEHEe sk DEBIEIEM TR, KA 12 AR T LR
R AEERM, $EEEAE R, AR BdE RIS . ARG ST I B A R
W, P R TSRS OO, e T AS B H1E AR ST A o v L P 3 e ' RS Bl e
TN, IR RS B LT R AR i . T MR D B L X b Al
A T RAR ) 1AL M A

(6) £ LAN/WAN

To2k LAN/WAN s o2l (5 i) — M EE UK. 1EEE 802.11. IEEE 802.11a/IEEE 802.11b /%
IEEE 802.11g “Shrfi CAHAk th &, AL RN IRt T e 8RR T FIbrAE. PR 7 K 1)1
HIH AR A e, ToE Rl B ST, B RIE AT R PR T 2 M 2% B SE R RE
CL4 A VB 2 (1) — N EEE AL 9 . WLAN $5 A H A 4G 215 Al E S 0L 2%
QU — KT, I BIEE RSO — MEAF KR, X WLAN KRB, JFRAN AR
IEAEFE AR .

AP EEIT R R A HBEE RS, HMRFKELE I SHH7 KRR

SEE R

L1 faRAS 2 A5 R R

1.2 Bahf LR T ma 2 AR T 48 R B R BNl (5 R FTRAT1?

1.3 (i sd AR sl (SR 8, B SRR Bl 5 R MR i

L4 BaEERN T A LM ? A ahEE KGR AW 72

AESE

1 Willie W.Lu. 4G Mobile Reserch IN Asia, IEEE Communication magazine, March 2003

2 Toru Otsu, ichiro okajima, Network Architecture for Mobile Communications Systems Beyond IMT-

2000, IEEE Personal Communications, October 2001
3 Aurelian Bria , Fredrik Gessler. 4th-Generation Wireless Infrastructures Scenarios and Research
Challenges, IEEE Personal Communications, December 2001

4 WEN, EOCHY, KT, S BAhEERESMNA. dbR JERTHHE K AR, 2002

5 AN, %% CDMA LE& MR SR, dbst: MUk ARAL, 2004

6 MK, 45 CDMA2000 1x BT AL, Jbnt: PRI ARAE, 2003.1



