EREW “+—R" AXIHH

ERESHIT

= ERBTREAY H R
< http://www.xduph.com



@ 21 ttesEsREe TS “+—h” MR

HrBERESHRAK

B =)

P4 2 L RHBOR S H AL
2009




mEE N

ABLEREUNETRREFEFERBEAEFEA. 2411 &, WAQESE
W BAMESHAEG SR, SUESHEFER. ZEREASHFEER. ERPS5H
BRFERER R ES ORI BT S . 2
. PhBELF ) B . B AP EIAR

ARBHBUERHEARAMHEMRR &AL HT O, REWR, WA HHER;
T R ACME . A SO Y R GA . X AR G A T B ) B R AR R A 5 R R 1R B
HARAELFRERERE PR ERARMEN. B4, FRAERNEL 5%,
B2 N 60~80 i,

ABEEWS, BRHHE, BRERARE, BRAY, EHEE, THEIEBEE
Br& LA S Ll S TR, IHEILERE . FREARMILAE % L a#, ]
B RPN R R NS % .

B £ /4% B (CIP) &

MFEERESHEAR/ EX5E, R %4 —3 K.

— V% V% TR R AL, 2009. 5

i 21 40 R % R B TR+ — R Bk
ISBN 978 - 7 - 5606 - 2210 - 1

I

B 0. E- ILRFERE - BSER—HH V. TNO14. 3

H [E A B 43 18 CIP B R #5F (2009) 5 006440 S

%

¥ HARE

WAL OESCHE B OR
AT P TR A (P Z TR AR 2 5)

H
X

%

% (029)88242885 88201467 Mg 4% 710071
it www. xduph. com HFHE%  xdupfxb001@163. com
I =R o

BRI B4 B A UK D R B B R STAE A R

hit
¥
&
Ef)

E

W 2009 4E 5 A% 3 i 2009 4E 5 HES 11 WERRI
A 787 K X 1092 ZEX  1/16  ENK 24.375

¥ 573 FF

¥ 66 001~70 000 J§f

# 35.00 J©

ISBN 978 - 7 -5606 — 2210 - 1/TN « 0487
XDUP 2493003 - 11

*

* x MRENRBBIT LR » * »

A EBHEBRRALNER, EHER.



E=ZWMEE

AEM R TR 2N HEAHEFRELELXLC L T - AXNEM”, EREHXFTHE L
(kABREVAEREGEEEREFTOREN, AR IT XLV RFEMRELFEREHIK.
KABITRE), ABRFWEX, A(RFRCGRESRANE O Xa LEFEEN
By, ERITHERY, TRETRTEAXEM AR TAFLENENL, SHEFAEBTLE
WAL, FwTERFEFERAPDH), BFHFHRASDHIMREHFEANNE KR, HFE
REFAGCHEANFAYE, 2RNAGN, AHKEAEA KW TES., SAERTEME,
AEUBFEBHEAAER, NPFEACGRANERFTE, EXGERMERLN T .
AHXNF. FIFITEHARTECRANELARAS, XAKLE, EABBHEAFH
BUfTEME, MAFESRFNEAAER, F2EHRATENCTH AN SHA, X
HEHEANKER, FIFWNARTENCETRNEFEREA, BROAEENE T IR HK
FREEHENEEHFAEE, dUMERAEEELE AERAFTELE, KU 5T HFL
FTEABMHEAHR: —HEHKH ST AFPCM); 7 —FEHERAH(AM), & 4 Fit
WITSBEAREHFAENE, BRTH LS HREACIDMEE, F5FRFRTARF K
FHRAPDH) AR S HFHRRASDH RES, FOENFTHRFENEMAL, XEZHKF
HEMEAB L. EAFERAAP R —RAEARENA, e S XBEREEA), B &R .
EALERERNERLA SR O TECERARD BE RN S, AHEBRTREE
WEAPSAER. REAEREFNT 2 UE R L. FTENETHFAFN MR, AH S
MARKFRBEREWHES, REEAWN, bEREENHAZ -, ¥ RWEXHFAH
FRAREEE(ASK) . i # 2 #% (FSK) . 4 x4 # 4 # (PSK) | M4 (£ 4) 8% # &
(DPSK)%mf, #8ENFREIBA, TEAZARERY . RS MEY. KFHEE
BEAFRY, S FGUENER, EEVNERCRAAUENRS . FOFRRT 24
B pD/ FHEEE, 2R D/ FEXRNE RS/ ES, BEERDE%., £ Eit
WhE., HEDBMARERELA T, ROBERERNNEEL T EMP N EED T
KL ZEHHATEFN, TELCRETERATRESAUEN. BAAZTEANED W
HABA. PUTHAR, WREFBEEREGHEERABE, ERANMNFEEABRARA T EMEX
WA, 10 EFARHHENFIRELA, TENFTHHEINFAERERYT BMEES TS
A, F1NEMABTREENABAR, LHAFHEETEFEN Wir-Fi fo WIMAX HARMT
BHNE. Wi-Fikr“L4&RE”, R H T4 FE KN 802. 11 47 # IEEE 802. 11b
TE, CEAFKN2.4GCGHz EHEFHT M, mAKEEMER Y 11 Mb/s, L TRE R
ERBFIEE R ERBENS5.5Mb/s, 2Mb/s f1 1 Mb/s W . Wi-Fi Wi B h £4 & K
300m, ENAREANHFRLTRA 100m, TRAEEARSHELENTF B, WIMAX th 4
# 4 World Interoperability for Microwave Access, Bl A MK #HEN T # M, WIMAX 45



W 802.16 FrHE, X #) # & #E N(BWA, Broadband Wireless Access) #fx % . 'C & — #F
TEBEH(WMANI R AR, R4 BEFERRMAER S —FFHETFEORE; €A
THB2. 1la EHABENRREEANEIRN, b TEBELNAGRESFHKFEEZALE TLE;
CHAEN LA DSLHW ALY BHA, ATTEALEEHFEN.

AEMOBFERARAETA, RRT YA ERFONEACEKAPMERAEL; ZaMHHEELT,
MBEELEFE; BEWsbk, BRATE, FEFE, ETH%; REBMANMER, B E3H
AAER, EAAREHBERANMERYEENL, HFFAEHNAFmURA; BX
K, EAUE; BENMNEARFER, FXRANE, HHHEBWEELE4L M,

AEMTEICEEEAMRLE LV ERGELYER IR, HENER. FEH A
AT & b B A .

KEMEH ¥ K 60~80 %0, £LEVTREFELAFH TN REFBARFFANE, ¥
*xTENET L FENE,

AFHEXRMEZTARRESR, SWRENARAEFF. XK. TR, xkE.
BEZ.BFEF. FRR. AW, KR, £FKX. BUF. 8. 0FH. £ x%%.

HTHREXTFHR, $FEL2FERRPAE, RUFLZEEAREFPHFHMITA
2.

A £ 4% W E-mail: 8185wxl@21cn. com

wx120060910@yahoo. com. cn

G % #
2009 1 A TH X



il

8 — hR B

KHHH 20004 6 AU KYIKE, REHTEKREN, WESHE, K5
WK B K3 TM. REACHANRHF XA RMBAFERELENER,
ESBRERAALEBER X8, ACRHKTRFALELNER L, REFTF K
B TFREAEAREMWAEKER, HREHAMBTT RANEIT.

AABITHEERETHANTAE. RWALY, FAEREAHM NI
B LABATEE, BITE, AR MAURFRGERNEL, N EHT
BERAAMWEAEE, RARMGBRERIN T &, RETEAERHMHIRE
W, WA THABRNAANBREER &, HEHANEIUE T HAE SRR
BREHRNSEZNAT AN, T RAFSEMERE N F LR, 0T UH
S B R LB

BITEABREANZ AL, £ 2 F. F—BLEAEF1.2.3%, &4
BWEBTL, Z1L2ETEHRTABRANEABRA, EAMA, Ak
BrAR(HRMERTE B, UAGHEESRFWEKRER; § 3 FHIUETHWH
HEMELZSENE, AR FRENER. F_HOAFALFEHF L F, £
EHRMTACWEAREE, A AMERRE, #4FNET PCM F AM
EBB A £5FA%T FDM, TDM % OFDM # K, A4 T K 72 &
EEERA; L6ENFTESHRETHELXDY, EREE40H,. HDB,
By HEDHN, R TER BRI RALGE SR O ERFE, AXRE,
W RS oA ERA; £ 7T EMNFT —HH S 3 H ASK, FSK X
PSK (DPSK) % i %) ¥ £ K 3 1t & # 9 ] £ R o9 e e 34T 7 247 f b B
EIBANBTRAEEVEN. Aot TR EERAME. MILE T W RES
. REBERANCRERERAEFEF AN REN: B OFHRTF
PHAEKFTAEFWERAREL, AETRERY . CRAF. HAY XKW E
FHARMEA T M iAR; £ 10 FENFT 24 EHEDHNERE AL
Ao 2 B BE A, B R AT T &M AR Ak R oy MR R R R T
E, AHEABTRBEHEDAHATCM FHEA:; $ 11 ENFT m FHIHF
A BFRRAER. B o0 A8 2%, NETARER W ERBR.
EAEpRFALEEA, HALT VSAT LERBEREABFHHBERA, £ &
HWEE R LRI R N BERNEPAERANBRA, WUENFIMT



ER 2 R,

AEHWBEERRGAHER, WA RTFET, REXAMALS., £ARHE,; &
BEHAEELIRBRERATHNEA, TERUKFRAFHNEGRAL; T EH
RWHEARERE, BF AT, TEEANE, A ERABELS54IB; &5
Mo, BBRZE. RNERH, ERNR)Z, h TRAKE, BRINZEHE THM
MEF AN, CHBAREIRAFHREESL T b A% HRABK S H
W, FleZFHHT —EHFAEERB N E SN L% o @455 E K% E N
LR, BEZEIRKFEA.

APHEXEHRRER, HEETE3.5.7.9FREF 1L EHLNE, F
e EERTAE BT BFFRETEL.2ERE12EHL KN
B MRBBET4.6.8F; TRMHRETRFIOERE 1L EHHLNE; MKRE
RETEILEHH,ANE; TURETEIEH L HNE.

MEAEXEBANAFRHEZRELFAERNNER. AR REATNEXET R
RS E

HTREARTFHR, PP ELFERRBAER, FLEHF —WEE, TH
Ko gk gh, "M FERMAITFED,

E-mail: 8185WXL@21cn. com

% #
2003 £ 4 A THE%Z



i

% — hR BI

ELUSPARNGEREARST, BFRGLRNGRERNERZFR, &
REFHERN LSV LWETEMNR, EFEENFEEAETH AR, AMA
ABBEFFBFREEIRFRT, BRBANLZTRPEBRTREREHA,

AHUBFEGHEANEL, AERED. FEHD. KA ARE, £
NETHEFER. XFER. ATER. AP RAAFTERAANTT LT AR
Gk, At - UEFHRAABARARK TG, RANFTHFERE R
GR—BEFREERGFUEN, BREN T UM BFAERENAR, XK
BT X — GUOR R R B R

LHFPNIE, BHEFHHN 80 FH,

F1% 4%, TENPRABRAENERARTEABRS, ERNEHT
BENEERENET.

2% RELRF, NAAFENEABRATHEE, UREBEFFTRFE
WEMRE, RRTFARAREM T AR MR ECERENT &, KF
RETFHEEENRRS.

$3F HUCEETHWHFEH, EANFT PCM A AM EE 5 A, [
WA SR AR FEEIRBKT BE

FAFE BFRTHNEVER MNETEVEREINELLR, ERX
£ 408, AMI % K HDB; #ty 4% /%A AN, #R T 48 8 f & 5L E &S
W0t A AR, DARCRR B3 e e B R

F5F BFETHHAVEE, ARERFETNRAMNMAXK, BN
Y —dkH A% B4 R 8y ASK. FSK & PSK(DPSK) % ¥ #l ## 8 £ R » 5 xf
AEMAFBARARER T AN LR, REZEAZFFAFNNLT — L
Fw A w AR

6% RASELE ARTASBAERFRAGINEAREL MET
BHRAY . RS RBRASHEAT LR A BRI, EREMLEF KK,

FTFE EHEHNRD, FRTZEEH R AHERE ARG 5
B, EEAMN T AULAB A G R WM R E KBS %, B LN
BT WY & (TCM) A .

#8F WHAFH—mFo, BENBTHHENFF N F 4. BREK



BAWKR, TEUNY EHR LRSS, REBACENAENEALAANE.

%9%F HARRFACREAANE, TENETIIH LA FNEFECRA
AR, THEERER AT E, W VSAT TP ERBLEH . KB T B @
F5 (W GSMEBEZ24). TEAFTRAE. BF UK BERA. KT LT EE
%%

KEMBEEARAGHRE, A RHFET, REEAAMA, XAFEE, B
FRLENBEFZREIFUE; TFEEACEAEEIRAGRATHRLA, FERK
FERAFHFHNBGCRA; FELRNEAHN. KEH P HEBENRESLY; EF
4. BRGHE. EANERB, ENAERS 2. VETEHFRENES, AR EE
MPNTEN, AFELURET LS FUHNE, XEHFLEAEF PR Y"E
e, THEUFY ., ERFERIBRY, MF—CRENTHPEZBRXES
#F,

AFHEIXARHEEE R, AHFEBESH, TFEKE, REHZT T E K.
EHFHREE 1. 2.9%, "EXBEEL 3. 4%, IXREEH 5.6 %, TW
BE%T.8F, EXREHKLPB.

RTFH# AT, Sk RERAENES, KWL REHFMITHE.

wH
1999 4£ 10 H 20 H FH %



FASHIRIE cooveerermnremnnnennnne e

1.

1
1.
1.
2
1
1
1
3
1
1
1
1
1.4
1
1
5
1
1
1
6
1
1
1
1
1

2.

+3.1

.41
4.2 TIYMEE R et s e

|

61

L1 #EfERERSE -

1.2 BEHRMBRIBERIE oo

TSR coverrermeemnenes

(EPsSo 20
R R R A -

AT TR G M REFE A -

PR YN
B 5% 1

2.1

2.
2.

DN NN

g2% ﬁMF?MﬁﬂEﬂﬂmmw~

B 5 B 2k 1A ) -
1.1

1.2 400 i 28 B L i 4 R i)

(DSB — SC) rrrrereranenneennninninannnns
BN HE ] (SSB) -eveeeveevneeerannnes
B B 1 PR ] (VSB) ceevvreesvveenenes
4D 28 e 7 2] — R TR e

ﬁ{n%ﬁl
. 2.3 iﬁ,{%‘j‘j‘ﬁ seeeescsscesentsttesnseensasenen

iﬁ{“ﬁ‘%%.... e T
ﬁ{%%ﬁmﬁﬂ"""""““"“"""
3.3 BTHEFERGE prcibines ses
304 BFEAEH EBRBRAL oo

B AE R BEBEAE AR e
5.2 EAE R I RNEFERR oo e
.5.3 EERG AT TEMEFERR oo
TS B R BE ARG e veneveeeenemeseenens
A MBI, - voovie st we smsorsase sinone
6.2 fEHifEiE
6.3 (TEPIRGMERS -ooneesanuee ohsonssiesracas
6.4 LA JLRI IR coe oo ene e e

R HE VR ] (AM) ceeveeeeeennes

35
36
38
40

54

2.1.6 LRk i 2R G5 o o Me 7 b i
s
2.
2;
2.
2o IR B O A e
VARG PR ERE e eee e oo

2.3 MRS TR B HEBE HLAE v ereovemee oo
S g s 57

2
2.

ﬁm%%mqkﬁﬁﬁﬁj

2.1
2.2 #E4 A (NBFM)

2.5

e 139;3:3 9 sesssemm

ww-&wwwwwwwwww»—-

W W N w w o

w20l
. 2.2 Jkoh 38 BE PR %I (PDM)
L2.3 BRI B E] (PPM) e ceeveenneennnn
.3.1

.4.1
cA02 N RS AR S G D

.5.1
1542

<61

b R -
% |

gzkmﬁ ceneesesssaetat et eesereseane nns

46
46

47
2.3 FEHF PRSI (WBEM) seeveeveranceneennnn

1.2 (R ETE e
1.3 BRI e

ﬁfu%%ﬁﬁﬁﬁ#ﬁﬁﬁﬂ
-~ 68
- 69

Jok e i BE 98 il (PAMD

Jik e 44 5 3 il (PCMD

48
50
52
55

ebeevssssss sss sse 5’7
E3E HAESHRTER o

3.

60

60
63
65
67

69

- 69

302 BRTBAIIERL, -sseengs cosmsawerans onasnoan

38 308 B CANI): »vomwions suasomasines osnnssas

e L334 45t R ) -
HIBh AT -
22 LIk e 2 15 9 A -
22 {8 Bk v 45 75 9 i) (DPCMD

(ADPCM) -veeeevreeens

38 0L 22 {1 Rk e i 5 9 7

70
77
82

-~ 86

-« 88

FHERIG (SBC) +veveeveeveesseceevencenannns

6. 2. TFHEEE G v et g wessbesvanaa savonsasesss

7.1

7.2 RHEBIPIGFL (LPC) wevvevveeeeeeenns

88

- 90

92
92
93
93
93
93



ﬁiﬁd\ 6 s e e o SGesEes He w105
HEEHS] 3 e w5 06
Fe4E 5%5%5&?2& - 99
4.1 sy £ A M (FDM) - 99
4.1.1 BEEEE FDM  ceeveeerereeveneecine 09
4.1.2 H%P: FDM - 101
4.2 AR EF(OFDM) ooeeeveeeeeeeeeee 104
4.2.1 OFDM fy#4JFH - .. 105
4.2.2 3T FFT #y OFDM R4 - 106
4.3 B ZHEEMA(TDM) - veeeer 108
4.3.1 TDM A3 - . 108
4.3.2 TDM {55 §H5 55 KoMl e [ 5 - o 110
4.3.3 TDM 5 FDM fJHLHE wevvveveeeeeees 111
4.3.4 BtAEAM PCM 245 - 112
4.3.5 PCM 30/32 & i Y 2K Ui
4.3.6 Site S BEFSTDM)  --ove 116
4.4 WhHrEkEH(WDM) - .« 116
4.5 WAL EEEF(CDM) wreveeeeeemeneeeeee 119
4.6 ZHGBEEEAR oo 120
4.6.1 S LHE(FDMA) ceeeeeeeeeeneeee 120
4.6.2 HH4AFZEHE(TDMA) eeveeeeeneeneeees 121
4.6.3 WAL HE(CDMA) ooveeeeeneeneeees 123
%%%%24 . e 124
gsE &H&%ﬁﬁ&?ﬁﬁﬁﬁuw%
5.1 HEREBFEMEBRPDH) ooveveeeenens 126
5.1.1 BFEEBEHBESMGE e 126
5.1.2 FBEESSEEE oo 127
5.1.3 PCM EUCHE +oveevmesrnsmnnnenienness 129
5.2 RIBBFRZE(SDH) -wveeeeeeveeeeeeens 130
5.2.1 SDH fREASHE A «+-oveerrenreeneeee 130
5.2.2 SDH MR HMILER «--ooereeeeree 132
5.2.3 FIBEHSHE I oo 133
5.2.4 SDH B &R o oooeeereereenes 137
5.2.5 SDH F AR ooeeevereensereresneeenns 140
5.3 SDH 73 17 H i) L - 145
5.3.1 MUk SDH H AR cvevvevvereussncraeennns 145
5.3.2 SDH LSRG --veveeeermenees 146
5.3.3 SDH IS RYGE cooveereereereeee 146
A B /NG - . 148
BEE5%3 5 - . 148

o %

FoE HFESHETEH -+ 150
6.1 BFHEM(EEMBEHAMA s 150
6.2 FWFERWEMAL - weeees 157

6.2.1 WFEWEMATHEARER - 157
6.2.2 H5[E] HH0 AR A X R A MR - 158
6.2.3 HWEMARZHEAEN e 159
6.2.4 T ERPEIINGER -vvveveemeereeeerees 160

6.3 JCHG[E SRR AR ARG oo 161
6.3.1 FMHBWEARRG ooooveeeereree 161
6.3.2 JuiGfE SRR FRHFE ooeeeee e 162
6.3.3 FHrRLBEEMERIENE oo 163
6.3.4  JGHD ] B P A R A 0o A%

6.4 HEEPFESHEEDKEH - 167
6.4.1 FEHALHSEREHE coveeeeeeereneee 167
6.4.2 FHHEFLERGE ---cooveeerenenreeenaaen 168
6.4.3 FEAPAEZE i 169
6.6.1 MHIRIGHEEIE coovveemervnnneeeennens 173
6.6.2 =ik Ak pE Uk Be R ML - 175

6.7 AWM EAR - it codontiond: 176
6.7.1 FomANLETE - - 176
6.7.2 EEEERE - be suser Y7
6.7.3 R4 HE AL R GE A K

RGBT - e 178
6.7.4 TIPS BIE ) —BeRARK e 179

6.8 BFESHREREK - -+ 180
6.8.1 B/NEEEMERIZYL eeveeeeeemenee 180
6.8.2 E/PHIHIREREW eeeeereeeeeeee 181
6.8.3 FKH MR LEY - e 181
6.8.4 WAERMEEEK - seeseenee 183

A EE /NG - s o St ks omesitesd T84

BEE5%36 - .. 184

F1E ﬁ$ﬁ?%ﬁﬁﬁ$ -+ 188
T %I s Sones csiine D188

7.2.1 —fRJEIGSEIITE e eeeeeeee 189
7.2.2 2ASK (SR R 190
7.2.3 2ASK 55 MR RGE

R - sesgsacadass 192

7.3 CiEHIBF RS - - 195
7.3.1 —fRJEH S FEE oo 195



7.3.2 2FSK {55 i o) Rk B 5

7.3.3 2FSKAG S H#EAK RS

7.

N NN N e

wEE -

T B ALY ] e e eeeeeeee e
4.1 HaSFAAREFASTARRE eveeeereeeens

4.2 2PSK {8 5™ 4 5%

4.3 2DPSK {55 M7= 4 5 1%
4.4 ZHHIMEBES RS

RAFFE o

4.5 2PSK 5 2DPSK R4t b
5.1 R BF IR 0 B 2 (MASKD -+
-5.2  Z i BT R ¥ (MFSK)
.5.3  ZHEH BT B R # (MPSK)
E A5 8 P ] (QAM) weveeereesenmnnnns
6.1 QAM Ky i il f7 i JL B
.6.2 QAM i £ K

.6.3 16QAM L

B /NI BR S (MSK) v veevrmnneeeecnnnns
CTo1 MSK B R cooeeeee oo
L7.2 MSK JEEI RV RISZIR o vveerneen e
L7.3 MSK RGEHIHERE oo ooevmvmmvmmrrnens
BV B GVEBE AR v oovveevreonens

8.1 HERI BT IRE R

PEBBHGEE -ooveeveemvenvennes

8.2 bl B A R G

| DB SIS
s 233

B AT 5 [ SN

E8E

8.

1
8.
8.
2
8.
8.
8.
8.
3
8.
8.
8.
8.

Wk - S—
L1 AREZIHEREE -

1.2 REEHTRBFE oeeeeereeren
R AR, 7, .
2.1 AEBPEASHE — YRR oo
-+ 240
- 242

2.2 FRRRPUHFRE -
2.3 A S GOMNE LB

2.4 RULFH RGP RESE bR

(ACIE 25 % N

3.3 ARFE -

GE =% - R
- 237

« 237

- 199
- 203

203
205
207

-+ 210

210

-+ 211

211

- 212
- 214

222

- 222
- 223
- 224

224

+ 225

227
229
229

= 229

231
232

237

238
239
239

245

-+ 246

3.1 LB HIMED: e oveeeereeeenneneeens
3.2 FEASEESMAEIE) e
oo aen 24_8

3.4 U5 REMVEREIERT v oeeeee o

246
247

252

o]
ol

8.

4
4
4.
4
4
4

L e 0

8.5.1
8.5.2 HEMF ARG -

BE5% 8 -

9.1.1

RRmG -

9.2.1

BERI B RARIY coeremvorsonsoneninnns
6 B S REMPERIGAT oo
BRI SEHE R ovververnesnsenns

8.4 FERIS (MIRIEIHAR wrevvevrereeneeneenn
-1 XEERZ R FEA B R
2 AR R  te s Pedssizins ess sasions
3 FERRIGATE vovionveaaoronnshigne iy
4 [ABRRIEAZE ceeeeeeeeeeenenenes
5

6

N IEE Y AR
esscsscesene 261

8.5.3 SDH RIRIZELEH -evrevveveeneereeens

A B NG - ists Fantiann e e

2.2 OISR AGEEA T e

2 by Bl | IO

03,2 KFEZBUAR oveevreerieeennenn
3.3 AT MBI - <eoesvinveson mnosmuinte sowens

LRPEAPLRD woveeneeeveneeevenveennes

AT BEAHE A ceeeeeeee e oo
L4.2 DU (Hamming) F «oeeee e eenennens

A d HEREERE ceeeeeeeeeee oo oo e e
- 276

- 278

A5 REARE -
4.6 RMESMBIIER -
BTG -

L5, 1 FEIRAEHE coeveereremnieniininn.
5.2 AERETR GHERIERE oo

5.3 WBETR YA e
D504 L TTIE ceeveeveeeenenenenen e
5.5 JBALITEE ceeeeeeeeeeeeienien e e

9
3
9
9
9
9
9
1
9
9
9.4.3
9
9
9
5
9
9
9
9
9
6

GBS
9.6.1

9.6.2 BFUDHEMEIR orrreveereemeees
9.6.3 ZEBURBHYIRAD covvvevrermerreveenennns

263
254
254
254

w1256

257
258
260
260

263

- 264
setsescessiiciiieiieiaee 265
wo= E%Eﬁﬁﬂ b e

267

- 267
Sasesectaneans 267
9.1.2 ZEEEEBIHR v
9.2 REAEEGAILE oo
L T B A BIGa 1oy oty o0s sosimsessasss

267
268
268
269
270
270
270
270
271
271

« 272

272
272
274
275

- 277
- 277

278
279
280
281

282
283
285



*9.7

9.7.1 TCM 5SS M= -

A B ING -
BEH%T9 -

®10 = ﬁmmﬁﬂ&EQNWMW"

Eﬁﬁg_ﬁﬂ]%mﬂ tesesesesssseansessasnae

10.1
10. 2
10. 3
10. 4

10.
10.
10.

10.5
10. 6

10.
10.
10.
10.
10.

10.

DDA A DA DD D D
N O Ol s W N

PhEEHL 5 B

286

secessecesennes 287
9.7.2 TCM {SS MM -+ovovvmemrereenesees
essessens -« 291

289

- 291

- 71| FCR ORISR S
4.2 mFEP|FE AR
4.3 m ETIHIPERR - coeveeeeremrmneneenns

PhBE YL 51 B B

TR 4 0 -

SR 7 7 A B
P Z2E W0 A -

ﬁ?haﬁﬂ%%ﬂ%ﬁﬁ

294

294
296
297
297
298
299
301

e sessssasasesaeeann e 302
B4y &4k (CDMA)GEAE - vee e e

302
305
307

-+ 308

308

-- 310

-+ 310

311

FHE GG 10 wereeeeeees

xEI1E BEHBANEAR e

11.1  #%k -

-+ 311

111,17 A B csroveresnsnossbavnns son
11.1.2 EA IS BERERY ovveenene e
11.1.8 AP YR < vesversdenomasuani son
-+ 319
11.7 xDSTABAEAR sdesslivs wisrasnissssos
11.2.1 HDSL ZEAFEAR -eereerenreneererens
11.2. 2  ADSL JEAHER sroncbisdamanesss sra
-+ 340

11.1.4 BEAMBEINGEW

11.2.3 VDSL AR -
11.3 JeeFmAHEAR -

11.3.1 HHEEM%E(PON)EAH AR

11.3.2 AHEXRELAON) B AH AR

11.3.3 HHFBEBABARHEEEEHH

11.4 BLRBEAHER -
11.4.1 ETLRBEAWEE -
11.4.2 LB EEALEAR -

11.4.3 EREAFHER - it o
esecsesssscescssssncen 374

A B /NG -
BE5% 11

313

313
315
315

324
324
329

-+ 344

344

- 349

350

-+ 350

-« 350
« 351

358

-« 375

AT WE v sovsensTinis wbBioveans eestbussenns o

376



gl1E B 1B — 1 —

(HEEX]

c BRENBME: BEHEL, FX, 2 ERBRALREY,
s BERAH: FEHEATRLLENITE.

o MAEIGAT . A RCHIBAF AT R AF,

c WBAAGEGEAFHR. FHENBE. RARGERE,

21 2 BAF B AMMERAL, BEARRMESPREERILEEZNMEN, AMIEUEAR
BRFTHEEHASSRMA 28, FEHSNEIRBERGEREEER N —FMEENH LR
W BANREFEAM LW EERED S, FRKIF LM HC R & E™ N KR
HEPR K.

AEFENGEGRE L R TAET X, 815 RGPk RE R AR LA S GE 15 5 38 i 2
AfetE, EARERES AR EEERIER.

1.1 BEHNAR

1L.1.1 BERRERE

il AR AN RS B ERE TR B, XREEHWERFT. Fk, AEE
BROEBPOETIBESMXT, #F—SLATESMXFRHEEZLR. BREZ5h, AK
WA TIFEZH ARG E TR, M RMEXE. &3, SMIEANTHNGES TS, Xt
B 2 fifp pe 37 R B T B A% i K.

A 19 S, AMIAFRREHAEESHTEG. R1-195HT S 5EEMX
9 SR, e AT DA o Y AT b R E 1 R R AR . : :

x1-1 5@EHEXHHEEEH
R | BB L

BRI ER . ARk, MREN TR, BiE, ERHEHER. TLE
£

THRE . SHHEBERASES. FERKS. LB E L. B
1904~1940 36 4F ZETRFTWAHL ., fhrEEH. BV, FRAS . AMILLB #H. kop
Fi 5 PE & (PCMD | o 81 3%

1826~1897 71




— 2 — HFBEREBSEAR

g

£ R 28 )7 ) 8] Mox =G

TP ARG MESRE ., FROEGEORFER”. 8@ E%H A
W B BRI TR

1940~1960 20 4

WOt £ —BUEFTE . PCM XK. BOLESS . £ # 0O . BT

1960~1970 10 4
RS A3 (DSP) | ¥R H m L DL . ms 7 it AL

PP EE ) TR SE S CGEIRAMET) . Gbit BUF MR . KRB R
B (LSIC) | 3@ {7 SR B B i st 18] £ 3 WL 3 A5 99 4% . (IR RE B4R L %
BEARG. HHALBETFRERGE . BErE KR & R4 M2,
HRYLETE SR . BRI E L

1970~1980 10 4

DR“ZSHEX BN, B/ BEHIERE. THREETFER. 88
20 IZBURE B /R B . SRTETEDRI R G . AT AR F (5 S AL B A . s
1980~1990 10 4¢ BT E EOL . SR B RO | B B S DA R AR D A | 4N/
P4k . S EE R 45 4% . 200 000 FEAE RS A . LI W L 3% BE B I JR
% BFEES LR

EREMRE(GPS) ., BAPREYW(HDTV), £/IhKLORTE
1990 4EE 4| 3 20 4F (VSAD) , BT TERSG . AW FHFRASDN) . HEmHiE. /&
FH B 4

I DA SRR AT LA B, 8 AR A AR R 0 e AR R R R R AN 2 PR, R
RBOE+ 24, WG MGG BB REE TRAMER, HAKRWERT FEMH
g > BEAF AT A6 KA 1 B0 KB 3 1 A 1L

112 BEERMERSRE

AR KRR LRI LE . M gkE(E . LLFEfE. DRER. B
RS LA Ty T . T T A S A BLAE 5 SR i BUROR B B AR R 15 i R SR

WA (e R i P R R ER A T B HATRKBREGCAH 60 REH S, i
AR ML ECET AR AR Bl 5 KR AT, ML, A LRSS K 5 R L
MR T . LAY R A S M E PR E R EEF B, R, KPS E
RAERBBAEBRL. #1982 £4580F, REAHAMKBAKEKR 18 AR TK, Hd 90%
HIL . BT, FREAHT SR E BT 1/3 24 . B 40 {5 BRIl 8A
il #4543 22 % 2 (SSB/FDMD £ AR . it FOGEF 380 15 19 & Ji& o [5] il el 45 32 W7 4 't £F v 45 e
AR

P v 4K E 15 4R T 20 R4S 60 4RAR, EURAN THAE MG R B, BB gEfE, B
AR, BRAMESFHEA. ERAMEFEN ERXFERZ —, TEMATHARKERIEH
HUELHY H . ORI A 3 8 {5 A B AR IE AT 2 6000 %, G i 2R SSB/FMY/
FDM 475 (.



Fl1E B B — 3 —

Bl 5 H0F 8 M B R R, B SO R R B P kB R B R R R O 1) . L A B ok
K#BR F BPSK., QPSK il , o7 4& w4 itk Al 3, M &, e w2 sl H AR %
J&, R T 16QAM F1 64QAM ¥l , H-E HB 256QAM., 1024QAM 45 £ e - 3 il (19 %%
TP R Z A IS, 75 40 MHz 4R HE 55 3 8] & A 7T £% 3% 1920~ 7680 B Bk v 4 5
HBCFIE, RIS R EE AR .

LT {5 2 LA G T £4F 4 (R FRVCEF) MG iR . LOR B M BB EfE R . Jeefdfs
HAERBRK. ST, FWBFEAD. i TR R, BEEERENA, HRAK, 5
FHBEEHETLYARBEAASBMER. LAEFERISMER TR EE/(4H
FE.

Hil, B ECEEREEKD X 10 Gb/s, HBHEARA K, RHBEKESEH
(DWDM)EAR KT FRYAELHB A EFRICAMMEEZE R, L44K, DWDM £ REE
THRAKKHRE, XEH ATET LR EEVMNE R ER T Th/s BIEH LK.

Yotk MG ARM R BT W, BB EERRYGES, EBRE PR, 5
PR, hEMEHK, B RSB NES AR LB RENERE . Hit, it
R EHZERSHHATHE. XK, RIFHESERH. X NERR& KO BIETH
BRE R AREFEN AT, T EENEERET NEAERERKLSFERF. RKEEHK
FAEHm B AR MM T IEES.

PEBHERSFSREEFERT, BEEMRK, AZHELAGRE, FHaRK, i
JAAsE, IR . B 1965 F —BEFREF PERARALR, DRGSR #EE
&, MAESANNREBEE TR R A . BT, T8RS 606 R 8 & ek, L
bR TR 5 AU P A B+ 7 43E 5, 80 %6 1 U Bl A5 b 45 #1100 %6 14 37 B B85 o 10 4% 4
WHHRHADE#EG, DEEFRCRIEREFNFZEFE. Ait, DREEFSHEAERN
WES, FERBPERFMEEPEZYAAENTIEERGRS.

REE 20 #4270 R, FEK D EERHTEPR#EG, M 1985 FRIF 4K EE N
PERE#E. 24, RECAS 5 BREE G DR, ERMAGENEKRLENE K%, CHA
22 NEER S I 182 NEE MM X ITE T Hpr#EWS, MEHRATEHAAHIDLEEE
W B % M

A P RO R R % S A AU T B A 4y 22 B R 4y 2 kB R o 4[] LAtk A
R—BE, HERE b RB TG, 2t Zhk. P EE(E IE 0 8 & B K&,
FHZHRDEME FABEHER, hmREMN EBERBBEHZE/NUL, BFEREDH L
JBH VSAT B/ A2 235D /v o B AR B op e le T 98 /A A . & s G 1 /9% 1S . BUF 15 5 4t
PR L P R MR AR A e I S T AR R A B, /D AR 5 R K R S 2 TR £
PN ;B 2

Wrem iR 2K EGEES M THE—SEEK/NX, B PR
—ANNKGB BB B — AN, TR L g o B B BR B, EE AR R P, B PR LA
— BT ERWER S — N, EER S - MERSEE A5, ATFEER
FEEREFTEHN = HR: BRI HP L., H TR BB K. 8 #5558k
HUD PR AN A I ), BT SEBR RS 3h L i S [ E s . B iR SR S IR Z )
WA



— 4 — HxasRESEAR

B A2 6 RS AR shil (S RS, RAAW A 4 £k (TDMA) A4 15 4 £ 41k
(CDMA) ¥ A S AR, B E F M XARHEA BRI GSM R4, K£EM IS - 95 &
4. HA PDC &% . EFEZRAHKIMK GSM R4

HoRBHEFERELH T REARRWGE—, B T KPR, HAMBEER
WRME TR KR . BEER S L umm &, BahH P BRBMAmNK, 5 A8
A5 2 G0 1 Gl st 20 0 S B O, AN AR U [ . AR G A R IR) AL M M UR R) . S
TEAM L 55 MBS . A, M 20 th4 90 SER P HIF LS, & EAH AL NIRRT X =R
BEhEERAENTR, CEERMEAREM TR RS, % 3% 05 BEnT L% 82 2 #b i i ™ 4,
W] LUERES DR MM . =B 3G R TIEAE 2000 MHz 55 Bt , [ BrH {5 8K 3 1E
Hob Hr 4 4 IMT - 2000, IMT - 2000 i) HARFIE R & : Z—B, &—iriE, X5 2K
TR E %, RS HEAR S, ERERRFENIXD 2 Mb/s, Ho, EH N 144 kb/s, &
174 384 kb/s. WK 2 Mb/s, SR R, REFRES, REMERLY; & T A
Rt WM ; Xmisik. Hal, B =RBIEBREA S, KE PGB
TD - SCDMA #r#fEgi Rz —., X7 T R E 76 3) i@ {5 S8 0F 57 2 1k 3 =1 Fr
ik

= RB R RE (RIR 3G A TR MERZ . A =FMF R ILEBSR, B HA
A W - CDMA R4, £ EEH K CDMA2000 R EEH# TD - SCODMA R4,

BERBHEGERAEY KBBREH N XCBEAR, FEA:

(1D HIENE B LREmBEAR;

(2) BB BHIA ;

(3) FHel 5N

(4) [ CDMA WX . BEs . WEU R ZEERSER, LHREARREAKZ
i[5 2 (R BERD BESE » LA AE RS Bh 15 TE T 14400 BT 7 R 19 5% i 701 i 2k 05 Yk IO T 9 5

(5) 37 1 70 2 A VR 4 B R A5 38 G 13 10 B AR 9 F 5 5

(6) R X P H RBFSE kU3 . BE V) LA K W — CDMA il U148 AR , 5 3 1w %
KW . PR H R K AE A AR B S

(7) {5 ALK PR P MBI 9 (4 95 38 5 ARSI B 30~60 GHz) 5

(8) HF a5 1 2 AR A b 5

(9) BBl | A B A AR Bl 5 4 LR G R AR I RIBBIESE 5

(10) P& IMT - 2000 B&EHH AR, DRSS RGEABARFH KRR .

AT, 3 e i A A AR R 2 R A TR A8 4k, w125 AR T LGRS E, Bl .
PREGAFE, MERE. Bsifs. SREERFZMIF, BRLERS . kil 7%
Hi, KR, MR, LR RGN, BB TLRIEB/AG B RRE R, BieEE S
PL g A 70 AT . B KR AE N 2 F R A SDH £, 3 A A 45 Gl b, SEBl
TR - EENSE . Haifsis® %R 10 Gb/s i SDH(STM - 64) REC &
BARH. I TRAOFANE AR, SHCEAEARBAERI LR, A5 EHWDM) .
WA RS E %, Hid, R A E A BB, B R KR & T



