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1.1 BHHBERAELRE
1.1.1 BB ELEESE
WM AR RS, FTLAEI T & AR A BIrREE, (UEEB TS S ER,

WL, S, ToZe RIS A HEAT XUy 2 [ () B e B X /) 32 P B4 AT ¥k
19 22 30 FACA Ze ARIAK BT, F HLE R G Ak 3815 B I B RS T AR HE K & 5 1872

FEJURKR IR, B AL NBER; 1898 4F, LHBHIKR T 58— S bR, k&

BELLHEBEHENLHB. B “A” 5 “R” RRH Morse I A i@ THFE S MK

X, HEBLUFEREASES, HFEGERBEE, DIHEIE. T8, B0 AR R H 08

B HE T SR L.

WA LEEEARNGSIRE, TIERERD, (BE ST R & D HEEE R 2
it b, WA RIE, ML E L &G T K. TRBEFHBBEEERE A,
TAF X7 T 406 T 18 5 a2 SEIRAS NOE A5 I Bk B, BB B AT 9T 5 5 F 1R B

BBl AE KAETEAE 20 AP CHBIT AR T, SRR MU, X BT
LS FENH T EF B, A RELE DB R AR R B AR . LR,
TELME AT R AR I, B/EHITEEBIEE RS, MEEs. TARE.
i 2 BE T CLREEAN . 802.x RINTLLEAFUE. LMDS. MMDS 43R, Higsiaims
BRI T2 3KE 10 L AATE F R EMERRBER AT T MBS  BE B s,
FHRBEGE RS (3G) LLEJE 3G MrBt.

1. E—RBIBERE (16)

BRI BRI ARG T BIE RS, T ERER ARy KA
5, RE. KEMBHAMERITRT #FARRS.

Bt X LRI SR - KRR B P R, BE Bl il i sl ok, Bah &
i BE A IR DD 3l 70 T S SR IR R « 20 HHED 70 FAR%), DURSLIG =42 H 855 &
G S/ NS AR B R Ja , LR B AR R, IRREN T SEH B, Bahilfs
BN T AR B 3 s RGN A

1978 FF4ENR, 56 H NURIRK M S Ih L MR 2 LG R GE (AMPS), &AL T 5 REEZ)

1



TD-LTE L& MEMX 5%t

BEM, KKRETREARE. 1983 4, AMPS HIRKAEZMEHATR A, F4 12 HE%E%
Wt IFah)a . 2 1985 453 ACY BE| 47 MHIX . 25 10 T A . HAh Tk Ak E &Kt A
HIFRBEERAHBIEEMN. HAT 1979 £#H 800MHz YKZEHIE RS (HAMTS),
R KR, P SEB AN H . EELE 1985 Ik HAeEAEE RS (TACS), HEE
WHBRANEH, UEERT4E, SMBCH 900MHz. HEEFFAR T TAET 450MHz RS, i
Z R 450MHz BaHIERSE (MTS). HdtZbRKIUE T 1980 FEIF & H NMT-450 #
G RFEIFBRAMA, Bk 450MHz.

2. F_RBHBEERSE (26

B RIEE RS R T BIIEGEREMNA LIS, (HEAT7EN 0 &P A g
TR, AFRZRREALED. HUEE, JFEFHREK. RERED, LeME.
B oGV .

e IR LR I R B, EB ARG RETIN T HFEREA, I HAE 20 )t
ERBRTKEWRE, RZAE _RBIEE RS 2G RERUEFRMMEER, RET
W REARE M, o8 PR TAR E B2 . 2G I FEEFH GSM. CDMA (1S-95).
D-AMPS %, ' GSM 5 CDMA RGN A 2.

(1) GSM/GPRS/EDGE

GSM ¥ 3hiEE ARG E TR . 1982 4F, JEMRERERT —HEiNd, ZRblx
900MHz 4Bt i1 /A FEER M B E Mk 45 R . B BRUN LB ARiEE & (ETSD HARZRASHAL T
“FEh#E R /NL” (Group Special Mobile), fEFR GSM, FZL 4 51l € A R IFRAHEFRIE A5
1986 4EAE ELBR, % /N X IR 4% B Je %A R 8 K B 70 R S50 J5 A g He 1R 8 N IR ST
T EEH . 1990 FEiZ/NLSERL T GSM900 IR, FL=4 K4 130 T+, ANFE
BWPHasdamph—E, HEE 12 M85,

1991 4EFRMFFE T 25— GSM &4, JH GSM E4Lh “EBBahEERS” (Global
System for Mobile communications), MM FEFE AN T H —RBEFBIEE MR FE,
B sl B /NER S A T il 1 800MHz 471 Bt 1) A SLRR S B A5 Ml 55 (R RYE , 44 24 DCS1800 R4t
ZARZE GSM900 HA FFEHIFEAThAeRetE, BIMiZiE R &y GSM 2R /N —#B43, X
¥ GSMO900 1 DCS1800 2[RI Z= RN AR, R —F S WK, PIRGI RN
GSM &%t '

X2 JG, T EIM IS H, GSM 442 T GPRS 5 EDGE X B

GPRS (General Packet Radio Service, /42N 45) H GSM Phase 2.1 WA E X,
BENB S BIR AN TR K T4 M. BT GPRS SCRFFRER M BIREH, H K
YE—Hh 2.5G BIFEAR, SHF 9.05~171.2kbit/s FEHRHE TN

EDGE (Enhanced DataRate for GSM Evolution, H5RZYEHEHE AR GSM #E#E) HARN T
GPRS 5 3G Z[i], WM 2.75G HIHAR. E1E GSM REH KA T 2 BER/EM 8PSK
W, RERE S 300kbit/s FIEPREZFEAN, ILE CDMA Ix.

(2) 1S-95/cdma2000 1x

7F 2G B, CDMA HARF1 GSM HA JLTF- 2 [l i FFaR K FE ). ¢dma2000 Ardtife—AM &
REHM), FRA cdma2000 family, EHH— RV FAaAE. H cdmaOne [ 3G HHHERIIEIEN
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F1E #HR

cdmaOne (IS-95A/B) — ¢dma2000 1x — cdma2000 1x EV. % cdma2000 1x J& T4t 3G
AR, ¢dma2000 1x EV Z 538 THrAEN 3G HiR.

1993 4, Bl A AR T CDMA 55—/ 5 HARME, $iEE TIA/EIA &4 1S-95A (TIA/
EIA INTERIM STANDARD/95A) #r#fE. 1994 4F, 55—/ CDMA 7 F M EFHsHX (Fik
MAZHIRD FFl. 1995 45, CDMA (IS-95A) ZE#HHE . 5[ . WA TP 25 E 158 2 K AR A .

MEARAERBE, 1S-95A HAREAR —ME _RBHBEEHEA, BEELHESTIVE.
IS-95A LA LLE, Wixt8dEr 4 e KB 8 B, EXmER T, ZEBE e
(TIA) % T 1S-95B ##fE. 1S-95B i i K 25 MK 4 15 T8 HH 4B 7 — 2 Sk $R At o 3 (i Bl
55, ATIRAL A E IR B K LRI 2N 115kbit/s, SEFR R AESEHL 64kbit/s. 1HR, MBIA A Bk,
1S-95B H&A GIABHA, FrllEH K 1S-95B i h 3 —REBFEEHA.

cdma2000 1x & Hi 1S-95A/B FrUEEHHEMT KK, B 3GPP2 471 3% HAKARUEAL TAE . cdma2000
1x 7 1S-95 ()2l B A2 25 Hh 0, AT 4E 1.25MHz 7 55 324t 307.2kbit/s 84> 2 B %
cdma2000 &A% 1 CDMA R4 A 28 = AL KARME . cdma2000 ZEARYERFST RTHI, 32
T Ix M 3x MR RRFEHE, (HBEEIBFRRE, Ix Ml 1x BRAE AR (IxEBV) RET Rk E
JEJ5 I 6

cdma2000 1x N Refe ftnE 3G FIEIEL S, H Rk R KA GIE LT,

Release 0: 1999 4F 10 H &, Release 0 ff] = E4F fUE WS AT ANSI-41D [0 M,
FE TG B4 N W R AZ 00 0 386 00 S H5 4 4R 45 16 R 48 S Ak, B di i v b AT SR T LLIE 3
153.6kbit/s.

Release A: 2000 4 7 H &, 5 Release 0 AHHLE A MLk 454 FIKASE, 80T 3k 4%
FAERIE 2 3CFF, W AILEE. QoS Thi. MSRER. %, EH LML IH K
W55 . Release A HAFI B i B0 A4 418 R AT LA B 307.2Kkbit/s.

3. BERBHEERG
BERBHBERE GG MHAR R R ARG S U Bk

3G 7£ ITU HJIERXZFR A2 IMT-2000, AT 54 1985 4E4 H i) FPLMTS (3R 23 3t i i
BIEE ARG ITU 7E 1996 FE4EJRE T B =RBHEE RE AL, 1L ER.
TAESE . MLt SRR AR b R VPG %%, 3% FPLMTS ¥4 % IMT-2000,
BT AL 2000 FALTH . BEmBR L5 AL 2 000kbits. TAELE 2 000MHz 45
Bt. IMT-2000 i H A5 42:

BIRG—INB . G briE, SERLSE

® SHESE. MRS REM SRR

RUEZ BN S, R E] 2Mbit/s;

FEHIEE:  144kbit/s;

HATIREE: 384kbit/s;

ENFREE: 2Mbit/s;

5T M —RAG L IE R .

1999 4 10 H ITU {EM/REHEBAT IS WHIE T S F 3G H$:



TD-LTE &M &MY 51t

IMT-2000 CDMA DS (Direct Spread), BJER#HF1H A UTRAFDD (WCDMA);
IMT-2000 CDMA MC (Multi-carrier), B[I3&H [¥] cdma2000;

IMT-2000 CDMA TC (Time-Code), R[IEX# ] UTRA TDD F1+ [ ] TD-SCDMA;
IMT-2000 TDMA SC (Single Carrier), RI3E[E [¥] UWC-136;

IMT-2000 FDMA/TDMA FT (Frequency Time), BJEX#H{(¥] DECT.

SIS R R, TER T 3 i BARE LR 3G BiRbrHE, 4372 TD-SCDMA . WCDMA
1 cdma2000, HH TD-SCDMA J& T-if 4> T. (TDD) #xX, & i E 4 H 11 3G HoARbRHE;
T WCDMA #1 ¢cdma2000 J& T#5i5r % T. (FDD) iz,

3G MEARETES, XREBHE K RELRIEE: —DNEHT WCDMA Al
TD-SCDMA Fr#Ef) 3GPP ARUEIL I, HAM— AR cdma2000 FrHE KT 3GPP2 B1X.

(1) WCDMA

WCDMA £ i 3GPP HARHIZEM, #T GSM MAP #0 M, UTRAN (UMTS it o4k
AR ATSBEORE=RBHERFERR, L/E5KAM T Release 99 (FHFKRII). R4, RS,
R6. R7 FL A

WCDMA X fi B854 #5452 4k (DS-CDMA) . #i4r X T 7, 4 d &N
3.84Mchip/s, EIEH TN SMHz. FHIHRHK ROI/RA A, £ SMHz K17 38 A AT S it i
384kbit/s I P BE AL S A .

1E RS FRABIN T FATHERR B AR, B HSDPA (High Speed Downlink Packet Access,
B FATAEBEN) HR, 76 SMHz HA 98 A AT HE = 14.4Mbit/s 1) AT HEE A HIE % .
7 R6 RABIAN T LAT4E s 3REA, HI HSUPA (High Speed Uplink Packet Access, i L
TN HAR, 75 SMHz K 55 ) T $ 455 =40 6Mbit/s [¥)_EAT Hdle A% k% .

% T LRkRUERRAS 2 45, 3GPP M 2004 4EEIJF44 T LTE (Long Term Evolution, 31
B KIRTSY, T OFDM. MIMO &HKR, BHTRBLELZEAEA RN “mEgEER, KT
IRARAL S R B FE RN 7 7 et

(2) cdma2000

cdma2000 1x FEAEEHE 4BV 5 IRE DB A BRI . £F 4 58 m i) B ARt (KE B
b, XUHEBLT cdma2000 1x EV #AR. EV AE “Evolution”, HH AT E X, —Ji 25
AR R RE R EVEREELF, 55— TR RGBS A

BHE . HAJE cdma2000 1x EV 7 R A # . 2002 4 1 HERE SKT JFE4EKE
EV-DO Fi M, &kt 5 &5 E KTF 5 H A KDDI.

EHAKE L, cdma2000 1x EV-DO #5 A BAT A, cdma2000 1x EV-DV B
cdma2000 1x [F 4 H ) cdma2000 3x FEARIEA Y T HTHIFTE, K45 cdma2000 1x PIZEIELL
F4% 5| EV-DO T A 3G iR

EV-DO [ T LUt — 25 414> 5 Rev.0. Rev.A. Rev.B LUK Rev.C/D % AFM B, L
SRAT B 4 S 32 FF 1.8/3.1Mbit/s $HE A& 53 4 (f] EV-DO Rev.A %% LU 2 58

(3) TD-SCDMA

TD-SCDMA (Time Division-Synchronization Code Division Multiple Access) A S0 X
S4B R4y 2 hk . M 2001 4 3 3 FFER, TD-SCDMA 4 1F 30\ 3GPP ) Release 4 X 4%
H#i TD-SCDMA 475 Release 4. Release 5. Release 6 55hitA
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TD-SCDMA KA Bex i [ TDD #52( L &2 FDMA/TDMA/CDMA #1454 ) £ 14
A7, A 1.28Mchip/s FEAS EE, 40 %0 1.6MHz, RN RA T B HeRL. Ba
R _EAT R IV B A (S 8 4 BL S5 5B HAR . 2 T R4 A, TD-SCDMA AT #F 1.6MHz
FI7H7 B8 N SR AL B 7 384kbit/s (I - B AL %

TD-SCDMA 7E RS fiiAH 5| N7 HSDPA £K, #£ 1.6MHz 95 L BE S (8 B a4 S
HA[ILF] 2.8Mbit/s. 1T 2 B  XAT i — P42 & HSDPA RZe 8 f g (s K A%
g . TD-SCDMA _FAT4ERIE 3 (HSUPA) RS AIARES]E T/EHAE 3GPP. CCSA £
HLENHAT.

1.1.2 3GHIRF

Bl 5 ARG B P BoR (2G REAR 1G R I, B sk F A
MRS, SR ERZERRREERRSI . HiA 3G ERERS, HIrEROmEEER
FEREWIRPLER MRS, RS FRMMT, RAREEHEESMFR.

3G BIARMBE L ER R 2G () 1.5~3 £, FRIN LB0EH 58 i) K, 55 SEaR LM A
TR WESE - 3G IR AT 8 v 7 PR AR 2 SO O AR S U, (B SRS R HE IR 5 | 1
W%, FIFEAREH R . ZHITHRA. k. AR, HTRESHER, 3G MMk
FE— BEIF AR o

Bl RIS AN RS B3 15 P 2 A A B HE H 2 5%, FHLD etz 8 R iiE 5 TR
FeRe B AR B, BB 5 BB L 214K e BARE Bk S5 7EAH 2 K A 3
TR BEhiE AR EENS, EEE 3G KL, FRRIR. ERNEMH. BIHEEEL
BARML R3] TR B . 3G AL N AL R LA .

(D) BIEHEN. NHEHH RS 3G B3l W 45 2 55 10 Bl AT (T b 57 1) eyt
T ERNRS, R AT RAUAGR AN KR 0 B . RSN AR UK m
PRI R AL T AN AR A

(2) FHEH LM EABSEERMINA, TR LN -DBEZERIEE, Bl Fl
BORE S, BRE%. IR, MR, THRERSE, ETFHEBA AR/,

(3) FHIA . FHFHRIBNE B, L TFHLS R i L R e 3
ARG, EBNRAZ PR, BE BEAT R 5 A K A W) BRI E

(4) B&ER. WZHEMA AR AR, SRERRGIERE RN IRRN LT, S35#
HREETABAE R B . BETHREMOAE, B R RRSENMIM S P EERE
TRt TIATRAERYE, FHEME PC i EMEHWAEKIXA, FHRBIM KT
EAER RIS X R, X B SR R B M 4% IR ST, WReib A2 . B
It Bl it P AL 2O A R 2 AL P — -1 8 i A0 ST 48R

(5) FHLARE. AEFERBEMEELE T, BB O IMAR TR T EET, F
HLB B2 a7 AE R AN PR R N S h B o8 RN 22— FHLE 3 2 B 8 3 BN
AP AR RN L —, SR KA LR & HIEH] 45%.

(6) MIPUEIE . (LZEMTEF IG5 R, TUAlsErh o JooR. DRod B8 i A B0E 15 2
PR R MR o

(7) FHHEME RGN, 3G FEMARIELL “Ui” MERSITRE TR, BRI 20 %
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FRTE 3G W& LR B LS AT B . B sl h 2 Rk s T &
K# R, CMMB SR @S HES) T FHLRMATIL I K &, FHLR AR A N ok % ,
TERBUE R IR FE T T AR SEBER B, FIE KRB Y A

(8) FHEF T BES. BAEE, BEAFITTEERNOE FE -TUEZEREM P
FHASE R 3G N . 3G WS IE AT DLk P 2 150 F i A 4 20 FALR R X, E8H
FHFERERP A . £ —LTR% BB R ERRIE R, EidFHL LR I8 R s
50 fi%.

(9) FHIEY). Frefn bR, SR HAR M ENAE R T EMFEYL, FHFHLL
W SZEL M I LR, BT B PR FE L, BahlFRsSsE 36 HARFEHL LA 1
B%. FIFH 3G M4, HPAREFFEFHEMRS, STl FyadmnEe, JHEg
AT K= it o

(10) FHLME. 5 i i) MUFAE b, F-HLR 3 AR50 B G, (B 7 (B 4% . Bl T A3,
R T 2R R PR H TR AR, R 3G MARM—NEEK . 3G HHAR
ZJa, WX TESEMiaE MR, RANES. BERAIE, iEH PRI SUR
J5 TR BE £

1.1.3 REKFEINBEHEH

MIRBEEARKBNE S, FI5EHEE. WAP S REEIE S, BRI %W SN
HFEETE M. B5. WHEE5BIEERS, EE2MERBES5KRERAEM L, PP
AR HIERE REEHTFER. BRI RESWEAHINHMAEREE, RKREOBEREZEI
H DA R RFE

1. BHEHLEEPR

BB FEAREE ZFE RN B RARE, FFE R TESNMTIE A L E ARSI 5 Pk .
802.16/WiMAX H#2H:, (RFEANLLBEMEITE TH RN AR KE, INETE®E%)
WEFRARERNS K. ERLIT XN WIMAX Fr#EfI5E4, 3GPP Jazh T Kmititl. &
M5 0, KEAEEVRIM B An s e 2R m g s B 3 W i 5 B\ fe

2. MEMRAHEE '

HYPMEFRBEWHIRE, BA EABRARTHMKEE . BMERE, EANTLEAAE
KEERIW . WNIBE LRE, AERAAEIEE 7 M S2RCA 7 I 40 A 8 N FE 3l M ) 4k 45178 7
ML ZTHRE, ZFML . BEAFNLS WA EHHEAE; NEAR LS, FREFEHEAR
EAFREF BN, DL IPve HANRER T —REBMIFZ 8k, 3G HHEREARK
JERE, FMC (M5B BIMEE) BRI AR E RN WBERFBWEKE,
IE7E ARG TG B 25 1) B8 BB 55648, SRR NVE B,  ELIBE M ] HL A5 I B S {vf ) 2
hnig .

f5 BEELE R H TR Bahh. IP ALREERE, H AR E M a KM &Kk
JRER. BB RKKIFATUR . XEAMTURMIAE, A HE KRR M . SR
LA EABSNL R P EE BTN, KRNAFNELR, TRAEMKFEE. B
B 5 B R R A R T LR . BB HEN EREBE B AR TAER &0
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ﬁ,ﬁ%\%@Tﬁ\%@%%\im%ﬁ\mﬁM%\$Miﬁ‘&§m%%$§£%%
B BN AR B, IEAERZ B3R 15 MR A 2 3

3. AT ER A

P TCEARNBIAR MK AR A TGH, S Pt . ToZ 135 4508 10 25 30 T BURN 77 1 R W7 5|
N MBI 2.4GHz JF46 17 E B % 38GHz ERKIY B . —H T, XEHA 7840 F i
ERBIT R E MR RARE SRR 55— 7T, SRS T 76 E A 12 4% s o v
BRI 64QAM. OFDM %, LUSZELE KESTEFIFHR. BREMWSBALL Y. &
RIE M) B84BT

HET, 967 OFDM £R .\ B 5E SURITELE BRI 8 SORN 78 26 T A /N 7T 45 1
FOENEAR . BRI AR BENEASNBRATHAR. HE NS B E 55T
MPUEAR S BENH TSR RSP ERR . 455 S5 A 2 10 502 R [ P2 A B 7T
TR vt 25 4 L 8 1) 5 WA R AR 55 T R B4 E R B N AR U B i B 2 . A
M NF AN R AR H 40 R i #e

® WHITEREMSNE . SRR SRR

® OFDM Hi AR
Z4E77 AW 785
W7 =) 2R &K 5
T 5 R TH L
B2V 55 FE Ak . S eRAL;
i e BN AL s
WEENHEES.

1.2 TD-LTE &R

1.21 trAEESR

1. 3GPP

3GPP (The 3rd Generation Partnership Project, 5 =NAVEIKEETRD &—A 3G HAM
BN, BRI ETSI. HAMK ARIB 1 TTC. &h[E [ TTA LR ZEEK T1 76 1998
EAERAGR AL, FE LB EARHELL (CWTS) T 1999 4EfNN 3GPP. % T 300 £ 5
2514k, 3GPP i&H TD-SCDMA 7=V ¥ (TDIA). TD-SCDMA i£1%.CDMA & JB4141(CDG)
13 A gk

3GPP RUOSLHI SR B AE THFFUMI s 34 2 Tt i GSM %0 W& 1 3G ARue, Hp
WCDMA. TD-SCDMA. EDGE %. 3GPP 524141 &VEAK AL Z4E 4l F B A yE . Hal
LN 53 9 T H A AE B MTE B RERRE RS 1. BUH & 1/E4L (Project Coordination Group,
PCG) s& 3GPP My BN, FITATIMA TR BAMUEA (TSG) #iFH AR H
ETAE, 3% PCG MEEL, 3GPP BHIE . T 4 MR AL, 45143 UMTS Tk
AR RO bS8 FNZER . S 4 MIURE AR TS MHIE . 24 GSM/EDGE HIbR#EfL T
YER A4S 3GPP 2 J5, 2005 SEFEFHRIDHK T 4 A TSG:



