HMEBESSRTFE ,.,~§2tﬂﬂt|]$ﬁa‘ RFEERFESIEERW

M

] BEE FH E B OEW

= TFIF L ARAL

s====== PUBLISHING HOUSE OF ELECTRONICS INDUSTRY
http://www.phei.com.cn



MARBRSSEFEELEMARHM - BFEEMNSEETERE Y

HREFRESHA

ML T4
F B I

T F I ¥ & AL
Publishing House of Electronics Industry

Jt3X - BEIJING




SN

AHEMBEHFTRLTRERREFTWHERPNRE . 250 43 485 Ha L B G A
IR EHEARRE SN, 30 11 3. 8 1.2 ZELBAHEM, FENFEIRRBEEREREE A
A SERS EENER FEREEROES SR EAGSAESMME. B 3~6 EFENHINERFR
G5 10 A SR, A0 AR U ] (LR M ) AR R MR D R G B B S A ) R R S BT I BR R
BUE S WL 5% (PCM, AM, ADPCM £ 40) 5 2 B0 3 i i il ( ASK, FSK, PSK . DPSK, MSK,
GMSK ) R4 FH, # 7~10 ZFENBRESANER R LB HE, 455 EE A (TDM. FDM)
5441 (FDMA . TDMA .CDMA) £ AR , S AE B0t M R i 505 5/ BRI E 5 /R IRE T R BUE IR E A, Bk
5 SrE A BER A FIR R AR, UL R E IR A EERBEA . 11 F EEZNFIEF A
BEAFIVE T, 035 OSI BRI TCP/1P HM3AE RS | 48 38 B il TR Z 5 ML WAP 4.

A F IR R BRI M A X R, R B A LA AR FEA B, A KRN EE 3
B, WAt ABEERFEHA/MMAKEERNEHENIE I BRA D T HMER, UE¥EAF. EAR
HIRBEERZ .

A B O VE R R T RABIE L EH , Rt ] B TR B AR A R WS 1.

REVT, AMFLMER T KRR B RA B M L EHNE .
WA BT A » (AT

EHERS B (CIP) 8

BAE SR SRR/ Mk L4, —dba s ol AR, 2009, 5

S 5B T ERRABMUEH - B FEERES TRER

ISBN 978-7-121-08649-6

L B 0.0 . QEEHE — SEFE —HMOERGHE AR —SE¥E8 —#H V. TN9L
v [ A B A4 CIP $diiA% 5 (2009) 85 058819 5

FATHE . R ARAGE AR UK
Ep R JERCREZFAREIRI
¥ T TS LERARAR
HRURAT: B Tl AR
JEFATBIEIXTT AR H 173 (54 k4w 100036
A 787X1092 1/16 Bk 23 F¥K. 589 FF
Bp ¥ 2009 4F 5 A5 1 KEDKI
Bl % 4000 B EHr. 37.00 IG

LR W SE o, T 0l o Ak P 5 SRR I R, 3 1) M S 3G e . & BIE Bk, W S A R IT B R . B
R R HL i - (010) 88254888,

FREBRVFIE R E 2lts@phei. com. cn, BRRAHE N 1 % HR1E E dbgqg@phei. com. cn,

R %3148 . (010)88258888,



it

]

AHEMBBEHEMRT SERBEELNBSRARE . ETHERL Fifbmresd
AISEPRBIFRE S UNGR B 3R —UER R LA B A BORE , DL GEAE R VIR AR @S B F
KL BB E AL A Hb AP SR BRIR TR 47 2 A B, BR IR A2 AR i & I A
HEMAR, AL LR HER T A A XIS, B—F G518 LR

ZHENFERBETEHMRE L, FEFENIT JLAT7 S B R

(1 WAEBEER E—JrmasiE“@Re”, RBERESME; 75— HEELH, MATXE
LAV AR R BT S B LR A R X BRI T &Ik B B2, O 5 SRR
S BEATHIE

(2) SEFTCEEM G ER . M EZGERRETHRAN A, iU B R R
ERGIRESR A AL B ; HoA BRI 69 SUE BT E B 2 BB, (U0 R P BRI T IR A HE L , 3R
BRI S b S LR A AEL.

(3> JRBIE AL HAL, DISHAS BLIN/ ZILEHE HIRTRBUR IR 7 BUR R LB 1R 28 BB R, A1)
BT E 45| Fp A ) R A TRIS MRS, 1R G SR ) SR WAL BRANR  (RUES A 2
T B AR DR MR 5 B8 RS i ] BRI R B9 SEPREr & L » SR A 2 A BRI HK 2R S B BB 1 B 5.

(0 GRBRRMEENEARIE F BBUNREMRBEERS, BB HFRE , RIEB K
#e

A5t 11 3, 43 A BUAE 15 ZE i R L 2R 4538 15 B4 L 5 HE Al 18 BOR AE 1= o B A 3
5y FENBIEE RS ERFRE, AGEE R L A0ZEA O s il
A EAH R R EEE S BB TR S A SR R B 3 i o R, DA R R e AR R
BN FERBARCNEEEASBHER SRR AP AR REEORE) . 58 11 ENE
ENE T RRE G EA S K HEA.

HBSHFE 80~100(F LR , BB HFRE WRAR 2B, R TERHE XS
RIBAGRKSERS.

ZP LB KFEREEG B USRS AFRE T REHEF., LB RE
FAe2 B K X RS B LB, R REXES G REBIT RS S Tz
oS THE.

AEMIEEGE DR P B T &AL 58 I K FTTE B R K 7 3Ry A Bl » 22 RN B
RS R A B AT ST S Tl A R AR LR R SR B IR S %
ORI % R E TN R

B T 880 S R ER ] B B4R IR AP E  , YlA A B A PP I

9 H



R I - SR 1
1.1 B SRS RERIERIE rrerrerrerrrtrererrertimiee ettt e re e 1
Lol 1 SEAZBUGE N vvveorrnemermnoenstettri ittt ettt ettt s caaeeens 1
11,2 SEAZHITTIL covovrrerrrenresrnetr ottt s et e e e en s 1
11,3 EAEIRJBIR vevrerrersennn ettt ettt s st e e e e aas 5
1.2 B ERBEIUMES «vvveoerrereerrtarnereiiiiesieer it i s e et e e e s e e s ere e 7
1.2.1 iﬁ{%{%%&ﬁéﬁ .............................................................................. 7
1.2.2 SEASRGEMIIR orvrrervevrrrrrrreertreetneimi it e e 8
1.2.3 SBIEREBIETMBEIGER -ovoreeerrrrrrrrerineiiiii 10
1.3 S EIRBERI AR v eveerereerrerrr i e 12
1.4 BB RIBITI] v oreeeerrerrreriiiiii s 14
LAl JEEFSEAE wvvevvrrerersernnrennetto et e 14
14,2 FEENTEAS woovvrerrersmens e ettt et 15
1.4.3 TIERJBAE ceeverereereorerrerntetiie e e e e 15
Lodod TPSE[S woeverrerrererennsrneennnetottiti ettt ettt et e e e e 16
PP 17
o IRIFEEBLIELR ---ooooooreeerereerreme e e e 20
2.1 (BB EE R oo e e 20
2.2 [EERBEBIRAT oot 21
2.2.] BEBUSTEHITIIEEEE «rococorrtrererem it 21
2.2.2 FEZBASYRIGME oovvereereeernmermre et et 25
2.2.3 BIEUSIHEIMER SIS ~rorvrrrerrorrerreerirte i 25
2.2.4 FEEEEIERFERGERAITE rorerorrerrarrrrorritte s 29
2.2.5 FIRINTR eeveerrentet e 31
2.3 ﬁ{%{%ﬁ .......................................................................................... 32
2.3.1 AEBRIESLBEATE croerererrrreniiiiiiii e 32
2.3.2 fEEBLZEBIRY  woveverrenr e e 33
2.3.3 AEBEIE ceeerrerreerenteren ettt et 34
2.3.4 [EBEIE vevereeeeereeveee e e s e 39
2.4 BEHLAS B GREHLIT IR - cererrerrrerremmnasretettriiae ettt e e s e e e 42
2.4.1 BEHLASEESHEMLITER +oovrerrorrrerrrenrnentrt i 43
2.4.2 BN BEOGEH T S IHBRPE R -+ ovvovrrerererrmrente i 44
2.4.3 LEMEAT AT B G BEDLE AL S BIAI DL ~veveerrrerrerermnieraeemereniii e, 49
2.5 B BT I v vree e ittt e e e st s e e 51



2.5.1 RSP ARG o vvevrnmrereee ettt 51

2.5.2  FIPEMEFR Jo U covvreererenrrm s 53
2.5.3 IR R BZEARI - v v e e e nnn s ne e e s e 53

2.6 B EEADIREG oo vrrreeeee e 55
2.6, 1 JBIESE wreeerreeeten et L s 55
2.6.2 FBIEBE cereeeeeereenennte et e 56

B T R T T TR TR R R R LR LR AT 57
3B RERBIERGE o oovrrreeree e 62
3.1 VBB TIRE TR AP oo vreereermmree et 62
3.1 1 JEBITIBE corverevrrrrrrnreres et et st 62
3.1.2 JHHIFTERAPHE  ceeeereern e 63

3.2 ZRMEVEB BRI ovreerrrre e e 64
30001 XUHIHSTEM S ALYE o eerrrrerrrrrrnnrrnn sttt 64
3.2.2 BAYIHEYRIIIGBIE coverrerecere e e e 70
3.2.3 E%mﬁﬁﬁjﬁ%ﬁ ........................................................................ 71

3.3 BB METEEISRYT - -cveevrmreereerrn e 792
3.3.1 AEERETEE— AR v vrecree st et 72
3.3.2 BFEEPHBIZRIE  cereeeeeereereeeeee sttt 74
3.3.3 AEMITRGBIZRLE  crereerrerrr oot 79

3.4 BB B BBUEFTHERE - oo eeeee e 80
3.4.1 %Alﬁzﬁ]%‘lgg‘ﬁ%ﬁuﬁﬁglﬁﬁgﬁﬁ_ﬁ H_x‘ﬁ ................................................... 81
3.4.2 JERMETEH RGP ATHEREIMT S HAR -rrveerrerrr e 82
3.4.3 LRMETEG SHEBMIIH BGIPIRA AR HLES  coeecerrerrrerr e 83

3.5 EATEBIGERYTE - vveereeemmee s 85
g;&jz ................................................................................................... 85
FA4E M R HE GIEH --rovvor e 92
4.1 BEEAB[EE ceeeeee et e 92
411 FOEEE AN ARG or v s 92
4.1.2 BRI EERDE cococr oot 92

4.2 %{?%ﬁ%‘%ﬂﬁ%$l¥@§ﬁﬁ .................................................................. 96
4.3 BEHGEEIGRIME[TEPL  covererrene e e 99
4.3.1 BUREAEMIRGELEH] -ooerrerrrermreree s 99
4.3.2 TCIBAI TR B B BRI <orrrere s e e 100
4.3.3 BRAHIEIRTERIE wvevvvroereernrsnsrsessernuiett ittt s 103
£.3.4 R eeeveeeeerereententtee et s 106

A4 FYMEHIAR  wveevrerrorrre e e 107
4401 SRMEREIF AT IEIEBE  vrorerrrerers s e 109
4,4.2 WEEACFTYEN ~-rvervrerrserse et 110

4. 4.3 HIFIRL(MSE)YEIU  wvvrererseanressesrortrstatiietiiitiiiitiiiiisiieataaaas 111
44,4 FABFIHSERMEFGMIRE  cerececerere e 111



SR  +vveeeeeneanen e e e e st e e
B DR RS S RISELAEE - oeovereere e 117
5.1 BKMPUE FE VB (PAIVLY veveereeensnacensmnene ettt ittt ittt 117
5.1, 1 PR SHMAEGEIE cevere ettt et e 117
5.1.2  BKWPEEEEVRE] PAM  coecrereetettteiitiittariiittiiit ittt e 120

5.2 BRI TEIG] (PCIMI) «ovevonenseoreenerntettaeusnttitinettatttnittaretetaoerestonissioctsioes 122
5.2.1 HUREZEYEAL -orrerrvrrererrtrensrne e 123
5.2.2 ZRHL  eereeeresereeeereeetiiet s 128
5.2.3 PCM BRI IET »ccvesrttenns i ttotiiittitintiinatiitaartaerststnistenaseasans 133

5.3 EAMBKEILTE G (DPCM) ++rreretererasanatorantantimteetttatititaniaetaiaotaionenas 134
5.3.1 DPCM JETE »oevrrerrrrettsssiinratrmsiirattttissiriettrrrsssrntensrrsisisnttrtosaosieraes 134
5.3.2 DPCM ZBEIMRRT orrrertrreeernenrtota it st 136

5.4 BEERPEHH] AM  crevererensrrt e e 136
50401 BEEEYHBIEIIE vevvrvrrrere e e 136
5.4.2 BB BBIHIMART  oveerrrrr e e 138

5.5 WArE FIFIBERBITAETEREL  vrorrarrrrrrenrr ottt i ettt et 138
5.5.1 PCM Af4r 255858 S SlTZE R <+ overerrrerrrneotattr et iiiietsaisatsetieeneaas 138
5.5.2 30/32 f PCM BLBEEISHL R LRI Gl rrverererrenrerssmmsrenmnnne, 140
5.5.3 B EERIAR rrererrvr e e 141
B T T D D L TR TIPTRPTIIPY: 147
WO BUPITHIE] - eereeemer e e e 153
6.1 THEBIIEEEEEEE DASK FEE  crerrrreeettene it e 153
6,2 HFEISALARES OFSK FAME  rrcrrrevterer ettt et a e e 155
6.2.1 —JEIRFLEEEs OFSK MBI GBI covverrrrrrer o 155
6.2.2 FANIIEGERISTALERTE 2CPESK reerrrerrereeratetrriitiouteiiueiiiinisiiieranionne, 157

8.3 THEBIMITEEEES OPSK ZHE  ovrreerererrrretre ettt et 161
6.3.1 AR ELES 2PSK BB GMIE  roeeverrrerr et e 161

6. 3. 20 HIXTAHRSRE 2DPSK TR G MR vovvrererrsmremrrsr s 163

B4 ZEMEBITEM]  oovrererne et e e sttt 166
6. 4.1 ZBHEEIE T ENE (IMASK) tovcereererern it itiiariitesetaaraeeee 166
6.4.2 ZFFBI BRI CIMESK) +eeveerrrorersenersetintatimimnetitttatitotiei e 167
6.4.3 ZHEBIITVIAI(MPSK) «eovererroersrareseimnriaiiii it 168

6.5 TERHAFEHCOFDM) oveesereeersresnsenstotttietiiiaiiiitiit ittt 174
6.5.1 OFDM AFR F A weevreerrrenenaiiiiciiiiisriiiiie s 174
6.5.2 OFDM JISCHIFFEE «oveerererernsrtaetmets ittt e et et 177
6.5.3 OFDM FR 4 [AIRESAETRRGER < vrrrrrrrorerrrerrrmsmsrasartoe ettt 179
B 180
F7E BEEAESUEHEAR 188
BRI A== T = T PP 188
7.2 RSP FH(FDM)  vereenruncunemntmuiiititieitits sttt et b 189



7.3 Bﬂ'ﬁ}ﬁﬁﬁ(TDM) ................................................................................. 190

Tod  BHEFEAR crreer et e e e e e e et e 192
Todol BHAPZHE(FDIMA)Y  vereeeerecerntnemitatrotantiettnentairaseerasessneessseisssensonsnss 193
7.4.2 B;J»ﬁgﬁt(TDMA) ........................................................................ 195
7.4.3 ﬁ%ﬁ}ziﬂ:(CDMA) ........................................................................ 197
7.4.4 BB RIBGEHE  worrrrrererrreieniiiiii ittt irre i e a e 202

B I 204

BB EE  BRAEBBEIRAIL- oo veverrrerrrrnr ettt e ettt e e e e et e e et e raeeneeeeeeas 207

8.1 EHAEIEUMEN  covveeerrmmrrit ittt s ettt et s e e e e b e et nenaas 207
8. 1.1 BKEAHEURELHEN  covevevvererrratormnontetttitiianetraetenenettniaestsenearanaernaens 207
8. 1.2 BR/NEYFIREUEN vovrerreresetntimeritiitiiiiiiiarrer ittt ne raeaas 211
8.1.3 EAAUSIOMEARYEI] veevrrrerreetstntaeniae et ietenetraraetetiteiatsateneananenaneas 212

8.2 THHMEEIBAEIEUR sovvrrerrrermrr et e e e e e e 214

8.3 PBHHLS S BB EEEL ~-vovvvrereereerttttiittia ettt aa bt a bt raeraaas 216

8.4 ﬁﬁ{%%%%{i%& .............................................................................. 217

8.5 B S B LI MEREHLER o cvvvrrreerorararnseaemmmimnaritreiieeieirreeaeenans 218

B LN Rt 220

L T i - RS 224

I - 2 4 i R R T TR T T 224
9. 1.1 BLIEERIEIRIIBE: coveverrertrrr ettt e e 224
9.1.2 FEAGSHERIRIEAEBE trevrerrrrrrrertre ettt 231
0.1.3 ZRIEIFZEBIPERE rovrerorrarreerrerariiiiiiiiiiiiiiiiiie ittt isartienttaaaienaiasns 234

0.2 fSIJJEE veeerrrreren e e eeea et aeas 236
L B 1 N = N 236
9. 2.2 THIERIRIIETE rovvrrererererrrrr ittt at e e e s e e e aes 238
0.2.3 [JRIZERGHERE “orerrererreaetrrr i it e s s r e na s eeaeas 2453

TR T = 1 R 244
9.3.1 FEIBABERIIEY: orvrrrrrrerrrrrrreteritis ittt et 245
9.3.2 [HIFEATEATERIZEIE  correreroerrrrerrnntintr ittt s e 247
9.3.3 BERIBHIHEBEGRIY  wreveerorrerrer i e e e e 249

T = 1 T P 251
9.4.1 [[RIHEIETE +ovovnrerrrermorisitatiisieit st s st asrs e s s 251

STEIFI, oveevereeeer ettt et bttt et e et et e e e e e ta e r e s e e anans 260

FI0EE ZRAIFAR oo 266

F LT = 2 -1+ S U 266
10. 1.1 (EUELRFEAEAR EF «coevrrrrrorrrenenertertttiotiotiittiiiiiiitiistittaerriniateicanans 266
10. 1.2 BREASTELRAD  crvevrreertrnetamtnt i et e e eaes 267

JCO A =5 1= 1 1 1 T 270
10. 2.1 (SIEGRTBIIE  crcererrrerrattomttan it et r et a e e et b n e 270
10. 2.2 JLFWRIEAIEAEIS BT <ovovrrrrnrerrnrs it i et e e ie e e e e aas 274

« VI »



10. 3 ﬁm%,ﬁﬁ% ....................................................................................... 277

10. 3.1 ZBPEATLLED  wooreverneerernnsssnnse s s sttt et 277

10,32 fIGERFL reeeessrnneseen ettt et e et e 282

T L 2 L L LIITRRPPPREPPPYPRIPPY 287

10. 4.1 ZEFURAGE A 55 JEUT ~evvrreernrononosnnmstan ettt ettt it 287

10, 4. 2 FEFURGHIGIRE  wreerreerrrererns e rean ettt 289

10, 4.3 ZEBUBIHGIRAD  oreeerervorrortorronsnnttint it ettt ittt ittt 290

TR 7 B IR T e T PR P PP PP R PP P PP PR RS POPEPLPLY 292
10.5. 1 GHREAZHUBTHE  ovrrenrrroennneretostnett ittt ettt et 299

10.5.2 ZCBIFFRPIE G F wovererrerorrme s oo 293

IV et e e 206
BT L TR LT R PR P PR NP PRSP RS PIPLPLPLY 296
FAE JBEPIIL oo 301
11. 1 SEASTRMEIR ovveerrerenrnmenscennes ettt e 301
1.1 1 TR EMEIRRAE SRR ceveerersrere s 301

11. 1.2 SBASRIAGLLRFILE A wvvrveerornrrmrree ettt 303

11,2 B HIAEESr J LB oo vevrserennsnesete s e ettt ettt sttt 305
11.2.1  JEASPMUIPEAE B BLPE  creeerrerrem ittt 305

11.2.2 JEASPIFINL weveerreemrrm e e 306

1103 OSIFIFL v eererersersnnenmnnestontantetont ittt entt ettt sttt 307
11.3. 1 OSIARMEDISUA B GE M G Ry e v reerrrereeseresrm et 307

11.3.2  OSIBARALHITTRL <revrrrrerermrr s 311

11.4 TCP/IP ]Sl wveveesensrnsenrnnereseusenstettttittettntitotiiiit ittt 313
11.4.1 TCP/IP BRI R EEMI EGHEA, o vvvrereererenrrsrem st it 313

11.4.2 TCP/IP BBERALITRE  cvvvrrerrrreeresem s 314

11.4.3 TCP/IP TS ++voveveroreeesrososennenremmetanstntistittiiitii i 315

11,5 PIZEETHRIIPML weeerrrrerrnereoneserren ettt 316
11.5. 1  PUZEACHLHAR  ovveorrerresrese s s 316

11.5.2 X 25 fJPIL wevveerrrnsenmesensnanssnstusn ettt e 318

11.5.3  MEEFZEBIMIL  roveerrerererensemen ettt s 320

110504 ATIM BJFSL s ceeenerermmennmmnnneteetnt ettt st e s se ittt ettt et bt e 321

11,6 ToLRABIIHIML WAP +reerereeseesenmmnteettstt ittt 324
11.6.1 WA [z weverrereeressnenseenenseann ottt ittt ettt 324

11.6.2 WAPHFAZE rerereersrrrrr ittt sttt e 325

11.6.3 WAP BJRJAH «overreresrnrrtusnsr sttt 327

2 - SO T RCLLIITIT PP PRI TILPPPPRRTTTPS 328
- TP R R R L LR LR LR LR R R LR L RCR TRy 333
MR A TEREBEEIBETR ovovverrr oo 355
E ok i ST T T T T T ELILLTIIPPPRIIPTTPPPRIPPRS 356



FIE & it

FERHF SRR K B 21 B2, BEE ATEE R B BBRB AT R, DR EIL
AR PIGEAR B S EAR MR & R B R R B BOR A R R R , b AR Ah
BRI S BBk ROk S U], EAL P RO R B E . N B AT S A R B
FEAL SRR T 815 C BEMA LT KR A2 S =,

FELENMFEFEHRS R ERESL, BE RGOS BRGNS U REEN R R
JE A, hE ] R NEREIGE R RN EE S HE AR E A

1.1 B En R B HR R iR S

Mty MBI BUE R SO R IR (5 Bt &, ARRE A S SEEH MR AR
B BARB SR R R T AR AT BE , S8 AN 1T LABE RS BE B o & Fs E R AR 5 F B
KR ZHREFER .

L1.1 BEHNEX

— & b 13t , 3 5 (communication) f&$§ AS7E [F]— Hi 55 5 U7 B 28 75 22 8] 37 17 35 A S0
&R REGANEKGE . HSER S E, RS AR KB B R F 3%, 8
RALERF RS EFHITEE L S8R, X R 8 E 7 RSB A, U R
B MBI & A BB S KB G AR IFE

B RERE R 2 F A R L SOG4 33 &R IH B B IR B R IR AT % T
LI FL{5 (telecommunication) , B T BL(F B A (5 B AL 158 3 HERE AT 58, T BLLFA 32 B[] A
25 I PE B PR S 4 A, SRR R T KA R M A AR E8E” ElRERX
EHERERCRET, A BRI . Ft, ATAHTEX BXFIAEE ST =R E - F
R AR T B AR B BB, SE B — b 1e] ) — ot it v 0 (5 B f i RS B

S MA TR B PR LG B — TR FHAR BE SRR, AMMTTWE BT K
BHZEm, BEREFEENFEENFENRE—NIEEHCFERENER T U7 R BIR
S EEMEE—ENZEEGER, WHEEHEE HERBBRAE . 45 0EEMAMUER
WAL B 0] LI AL CRERERER, LT B BT EH. TREE. S
WHREZMEB SR ABFEERAE BRI EEARN— P EEARIT .

1.1.2 BEMNAR

&S G E P RER r AR RN B8, W LU 5 20 R S BAEGE PSRy
161, BT LSRR 77 XA 0 B 85 A E W LA R A2 W L@ 1% FRGE fE XU s B i B
a1 .



EAF IR A4 N B TR 1R BIE(S B R i 7 L @ G ny 7 X el
KB SAE AT A5 RIS IR 518 Z M R R R B 1 5 15 5 R 77 30, @ e X uT A4y
HEBI ARG SR ZANER URZARE AREES, AR T ESHX A7 K
HATTE RN

1.1.2.1 AT PN e Lish

W AFSEE SR PR Z BT IR E S S W& R 7 m S R R R 5 S ate i I A 40k
BT AR T A A 2 X T A4 h =26,

1. BT

ET AT LR, eI RE A BE ST R A S B (5 T ARER T8l
A 1-1(a) fim. #% BRARGEMR MUK ETARARL, WEVL. BUE A RERES, W
N ADE RS NGRS R

%3% i il
(a) BT i
3 — B
T~ | uwmEEl ®
g — —— &i%
. (b) E LA —
%% e
RE
o 3%
- (¢) RMTIEH R

B -1 BRI CENT. XTI

2. ¥MIfEH

AT AT 55 T LE D07 6 b et (LA ) E R G T , B 130007 7R R B B
REAET XEWUE 5 1 S BB AT - BRI [A]— i 8] N —J5 A Se i el pIA T e 4% 2% BV R BB —
ARET » — DT, T YFIL . X F o A A= A @ 8, g 1-1(b) FiR,

3. W8

X LR A I8 T AT AR AP A 77 1 L%, A 1-1(o) PR . Xy A
R U EE , X AEE T RS

1.1.2.2 BT ERAIH TR

B BBFE S B AR (S P iR — MS T — MR T HAR IR (5 2 B — K [R] A 3
5 o —BAE ST, TR S B R N0 A RITER I TR R,

1. BITEH

HEBE T BRI DT R (g (e AR T LB LA RE,
1-2(a) B R XMl A AR LT &, RS EE, R DU BB R IR A
FRE, A REERUR EFIRE R AE R R IT e WA ) AR E— 4 fhmiEE FHiL,
ZAER T RELRAR S, R LR RGP LU E R — R &5 K

2. HITIEME

R EE T A D S FT A  CAR F) i (2 X 9, WAL B (AR R I ]

« 2 .



SO W 1-2Ch) BT IEFEHE T EUREL S NS MR [ B BB 5 4

101 01 1 100 1 ot 1lofi]o ofT
2 _|_|_|_’—‘_,— # L oo[T T 171 1000 |
i# W % 4
pTE DTE PTEL T 1joofr 1 1]0 |PTE
(a) mizfel (b) e

M 12 BRI TR
HATER— KR — DT R ZBAGFEF RS RE. b THITFEREAS, FE
RT RS NRBUEEE A, RKIEREan —RERABTEE. LR TERFEEEE/
BB/ FF AR AR, B A3 S B A ) A T I/ B AR B T R — 1 & B B F R A R
ASBITEE ; BUR A T &/ 7R R ICEI M SR 1T RS TR R BUR R B AT A4S S
BRIFTEEAER ST R

1.1.2.3 WAl ALl fe s . o e mnze i fem

& 5 SR (E P 85 377 30, ol AR (s S5 75 02 D P ) EDE A 0 . 20 STAG R A
A =, qn P 1-3 BoR Bl 07 AR R M P R R R — R, A A 584G B Z R
St REE RN, AT LU ERHITE B A X, ENE— R4 AB.C.- N 3%)
Zt Rl — M B SR A S, R LM E A EE R NS Fe v 56 8, Wb
FRRERFRFERG DI )y X R R0 2 68 S BB % RIE TR BB
— R E 2 BET DB EOREF P Ao 2 (8] HY 2 % CE 3h) 30, AT LU S /8 Fr 5
il SEIE RO T BB R , R IE R R BT X R T B R AT LUR SE R, W] LR

FEBTEY .
% % g‘qﬁA “iia
4 i _\
A B
“OM b
(a) PRI ELEH R #AB ) " /— .
- &
e ; /

(e L
# #® 73 % :
W) 5 wwk
A B c KN

(b) HEF K (¢) ZB|HR

B 1-3 R TE AR s A T X
53 3 0 AR R B T RS T A Bl ) EDE J7 A L X B I 488 £
7 RBEAFLE (S B B A1, A5 TR0 [ 2 o R R Atk PO 4% 388 165 9 et 7 2 s B AR AR
ok AR B S B R E (5 77 2.



1. 1.2.4 Sepiemmiml b ehm

RS BAE R, SRR R B[R U7 K, ADHE 5 w07 X0 bt e] 0%
BwIE, '

1. FHEH

S b Rt A 1 U B R R AR IR R BIMCR R 9 e e Rk R — 4
FIF SR FUE AL RIE /R SR T R FISE

eSS T, FRRER R A A EEE T D 5%, fn— M TRAKITS, 5 —
(LS TTAT [f] 7R 5 (5 B 2 5 — 45 k7 (AnB R i F 00, TR — D F RS,
WEBE MR TEE R 1.1, 5 5 2 (AT T B, Al R 305 A 1] B 76 Z e 4% X kf , St im e Ui 3
T FR BRI, LB — EAL T8 0 RS, Bl s Al LURSEAF € 58 5 H02 BE F )A
0 2 1 WBRAR PR — B F R AT, W0 1-4 FroR .

AL FRT—MRAM
! !

’ Pfr | IR
0

REREZ 5~7 BB

1.5

2.0

14 FbiEHm
SAEE T RPN TR R R LRI FEALE , IR ST R R 2%, FTARXF A R
YRR R R G R R R — MR AR 2 ~ 3 (LR FHIN AL, B AL
REME BN, — 4 ASCILESF4F, B4 ASCITESA 74, #45% IE A0 A 2 67, B _k 1AL 38
BRI 1 AHREA, FE3F 11 47,11 M fEsmSH RA 7 AR E AER M ERE 64%,
2. AE e
[E A AR A— AR L — D BRSO B TE B AR . O T RO  gBHE
Wt 1 B B B A T SR NS R AR BB BRI TE N L — AT 3C (preamble) , R ZHIEK
PSR s TEREER A R N _E—NE S (postamble) , /R BRI S, 3 F L XM A
B SCHUE SCH— BB EFR — i (frame) , BT SCHIR SCHY B4R KGRI € . & 1-5
T T ) A9 R R 1] LR R A TS L T ) R R O R, B R L — A B AR
R SYN VER TG J5 SR BOFE R 745 . 1 1) EL R A T 58 v, 25 R P Ve R s 4 B s
(HDLC) #4#2, W7 SCRIE SCERR AR 7B 01111110, RAR 43— Wi FF 4R FIZE 3R

o
‘-‘S T ﬁ%‘ PR YRR ~— g
(a) T4 20
Gritiio C RS l ! ¢ oL
8 AR e FE B iR < 359 B 8 (TR

(b ) T e A
B 15 B



L P 7 2o R O P02 1 13 SR 0S5 1 o 548 7 g
I8 VBRI 2 5 B S FLER ) 0k AR L T (58 A A1 o
R

SRR AR A U AR A S A ST AR L
B SRR TS R AT (2 I8 L R SR R 052

1.1.3 BELERS

ANFEHATIBAZ I 7 3 HORE A MG & U AR R R R BB #1715 B3, B HE
M EESS 4G EfF . TS E A 7 AR BT A ELE.

TEI@ KA Z7 St AL A o . AR TI8 F 3T, g AT ENTHAT I 8483, i A
He KR RS AL R DR X — T A HRE ES, MRS FHRERETIE M
W HEE S X L8 15 T PR SE I B AR BE 55 T 5 » 0 Tk 52 VB A B 96 3t ) S L TR Y
HELE.

1800 4-{R¥F (Votta) KHA T UL JT R T R BB TE[F R T 2 IR E STENE R
238 BB, NS 15 4T T 36 1t B9 X R0 58 W 58 B9 4R 4% 0 P B IR - BLAR ™
A T B BEA—HidE fE R — BUUEFERA

TEEAAFAN T ENARREEOR R,

L1.3.1 A&k

1837 4F , EE A B R « B/RHT (Samuel Morse) JIIBFH it 7 F 55— & s R iR
AL, R B AL A R R K FME S T2 5 (R 3 2348 IR R 46 3 R 2 A
3 B SO RE T TS B 7 iR LA, $8T T IRBE B A A KR 2.

1850 4, i 5 138 — RIS AV AAE 2 A - AR AF LB EIA BT — KB A
FSEE M2 2 21 M Z [ 2 W BB, HF LB T aRAE &

1875 4F, i 2 AR HILK « TURCA. G. BelD) KT R EE— & BIEH, ARES
PHATIEF fe4, 6 T 1876 F4R15% F1.1878 4, ZEAREE 300 2 BB L HAMA LW MR T 2
6], AR EWHEAT TR B IEL R ARG .

FL R B R B T EMR SRR BRI 190748 11 F 8 B IR E R IR B fl4E - T 227
EEBE R ERE T OHRR — MG,

1922 FERE P EETFD « RBHTRITBOT S — IR A BRI, JRE e L&
B N.1928 EEEMELIK/RERY T BRE I SASHELAT /R HEAH. &
R 1935 48, R EAAFEKREBL T—EEAE , WER SR H & XE 70
ABLISMYTT 1946 £, REABHT - MISKM T M RBEHBE R4 HAN\FBEHR
T B YL R LR R B AR B R

1956 4F, 7E 3% [ A G R 2 18 YA T 132 Vg TR 0 15 5 1 P W P 4 60 I 8 0 ) R 2 )
HLIE (R K

1965 4, 55— b HH AT AL B B 12 o 3 SC LT SR W M) i R 1 AR e B (R AR
MITF 4G B TR B35 BRI T 1970 FAEERITE, HFRIERGERAIGRT
ETEC N R

e 5



1969 4, & H E B E R AT 51 RIE (ARPA) 1 7 W6 ARPA RIEiHR1L, I T 7] 4
BARNBIT HREALEE T REANERIETE.

1.1.3.2 KRR ER

1864 4, EEWH¥RE W+ (J. C. Maxwel) 57 T —EHBHIL, BiE THBERN
FAAE, AHA T LG I S5 A MR MR P A AR R LR 548 1 .

1888 4, E FAE Y 2 KGN BHT - ##2% (H. R. Hertz) LT T — R ¥ L5,
RIT B A SRR T 2 i B A e B . XA R R 3 TR AABER R
JERBIFEARE F A EEEER, BT XL BN AE FERNEE.

MM A RSB T RLE £, HEARE 6 £, RENKER . ZEAFH DT RS
BABHT EEBEMR LHTEEMNELRERE. 1904 F£ R HBS TRIMEEN LT T HRE,
1906 EEEY B E R AR E MM L H ) B H AR . 1920 4, LEHLL B & FEHE
FLZZEEN TR LE R ELRE FEE. T HEUNRAT AL EDRE.

20 2097, W@ VAR (AMD EAR B, ©AE B WA SER S MIEZE S OIRE, 68
BENEHA—RIEEERNEES A BRT RN EZEIEES, S S8 E R RN X
WAE QT # A .

1936 4F, A HI (FM) FEARBEAE , B3R 7 AM 555 THM A, RUKETEE
B R, S T BB E R R AM M FM #AR MR A, 4R 20 42 30 R EIGEE
B 54 BT 3

1937 4%, T 4E #i (A. H. Reeves) & BBk 4a i % (PCMD £ R . {5 S &M 355 B H
(FDM) K REE|at 435 B (TDMD , BB G R 1 U F B E R & (H i FER IR, 28K 68
THX— RS HF 1948 F B MG, DURELE EA T 1950 4 55— & LA PCM i
% .83 PCM AR BG5S HEF G B8R & THTIEE S LI T A 58801
/YA 8] B (5 P e e e, M BB E MM = A MR R B T A5a .

1954 4 7 A , 2 EW FEAI F A BREE T X JOLR o 10 S ST HE4T 1 i BR - 0 e i R 15 5 iR
5 3 F 1956 FAEARITAE R Z A1 Tl L5 .

e B (S A BRI ALEE TSR YK, 1955 48 B2 IR (Pierce) #2117 LR (G HAE.
1960 4E, AR 58— W@ (E TE(TELSTAR) Z483h, HEPES TR THEE. X —#
RE KBS KAEE R AR SD WA EETRXR . ERBEEN R, FEERE/ PR
b, ATSEPER B X RS A R KR HHEH .

20 HH42 60 FEAE, AT OB B A E R =4 HE3h TIHFEPLME AR kb
ARG R SCFH CE R B KIS/ B AMEERER. HHTREEGSHNERERF SR
PL B BB AR B B AR KR T B 3l (5 OLA B 5 RS R R AN 426 S8 FE W
AR IR , B AR F AR R, 2FE M RAE(GPS) B2 TIZM A,

BB HEERER T RAKXH, FEWAFER, T AREHERHNT R 1978
4, TRIRIS T 5ot 3 B iE 2 4 (AMPS), B iR T4 BB S B E M, SCH T i %
BH AREETRESE MR T AHBIEGRAERTERSHERREGRWTE. M
ERERIEGEMT 1983 FAZ ME R, BEBIEFERERER N SIREEW LA R
e, T Bl fE KRR,

T HRERETL, BB AN R R GHXEMELHZREFEART41.19 e

« B o



R AR MR Z AR BOE RO A R G RS S E kR B, MR
BIARBERE TR BB HEAN . 20 42 40 4FAUE 50 454U, # 4 T BB | FR A XA
KB RADJR B S8 S R fF S AR R B A ) R, AR E SR B &, (E A A
ROHERN AT SRR T H B T B R BB R B BRI N — TTRBERL A AR E E R E
HE RS

1.2 g RN

.21 BIEESEIE

HERHEEE, ERA SE RN M FHER BN, % WA B S SCF BUEMEIRE R
F ARKEHRERGAREERESZ N, ATTER T 25 SRS RS 58
ERR . BBERALES . FEREMRAHEE, — SR AR FORE B W BEE & £
REELNERMAE, ZRESEFE LERNES (BESBOUES) AT LiESE. 7]
LA 5 S R—AR B — R EFR 7, EFAER T SR WESE, I K B ok
BB R SR EHEL AME S REEMEIE,

&5 —MARLAR B0 A A& &, UFNMEEMEAN S B (R ES I IRE . SRS %)
HEZE REESHRERHBERTIES. (G5 LSRG S IRFEES BEES
SR HEA R e LB E SR ARLEE S, H A AR AT UL, AT LU B Y
HRZR—E R EEN  AREGRES JBEES SR E RS R 1E S, LRI 2R RE
W55 SER/AELUE S ; bk iR B H5 5 (PAM) | Bk AH AL HI 5 5 (PPMD LK Bk o 98 15
HHES (PWM) St THRES . XARGESHEF ARETENN A EEREELSE.

AR S B SRR S 0098 B (e R s Ui TR B e ) i & A i SR 9 AR Ak, 0
B 1-6(a) PR . IERFE XN EE BG5S 8 W W HEARE N ELFE S X M ESE N & RS
X —BUETEE W, (55 H e BT LI CRR 2 BUE. 1K 1-6 TR s Sk, 7 1 ~
1.2V ZE#A BB 1. 1V, 1. 11V, 1. 111V BRZMEE.

B ESREGFSHNERMATRBUEEHEAHIES TR 8 s H0vE, HoR s
HE B IE BE W BUE A B R A IR, BOE ¥ BB T E S HREE S S WA 1-6 HiE (b) (A
(o) Bm A B (b) B Z i 55, iizfE5 RA 0.1 Pl A AR BUE, Bl (o) Fin
HWH B FES, BES IR 0.1.2.3 WA SRR TRV KB 7R iEF R R P e

MM TET

u (1) u(t) u (1

A 1

! t

0 (a) HiBME S Y (b) BFES | o () WPES2

16 #ES T ETRE



B FEE S ST ESWEEAR, EMIE S ERERNEREAS ANESE
At E L R A AR (H 3 Z W3R A ] 8, 1 — % S AF T BT AT DU E R4l A4
&5 T LUE S A gD S5 A B A B 75 5 T B F5 St vl LUE S S . 38 1R
WESHH.

1.2.2 BISRGHEM

1.2.2.1 WBfEHRGBR

REBFERAMEEL AL R, HHLEE RN — B 75— E B
e B, AT RHEE R REBIE A — MR — R B AR R E DA Rl RO E E 1
FRMRAE IR 6 ARy, W 1-7 FroR.

MR PR

|

ER BRI &l BT &1

B 17 EfERGAER

1. FRMETS

FEREEEB N A, K W {5 B3 MR B s B2 LR R B B
HRPAANEESTER, MERIENHERERNOA FEUREE RN SRR
e X E T F  EVLREIR T E PL A RS (B YL H 8 F (R 5 EBR B IR
TR G, BT LAY HLAT 1 S KR I LR S A i & LR AE IR

WLEEF F IR RAE1E ; TN TEE S R RGEEE  EEP R — T 2R
(7 e 78 254 5 R A 1 Y

2. Rix&&

TS EREE S I0H% R B B G, Br AT B8 Rl A B i AR B e
G5 FNX R (R S 3 — R A TR E P Rt B EE .

HIEEFERE T, R AR ERF BN TRES, ELEF RSB FSAR R 5. R
ZRERERFT R TEAR TEMLREL AR IR E FR AN EE R

3. f5iE

(RE R T RE, R AT (5 5 A MR B B SR 0 B T (R E
P A RAEE R ERSEN A SRR, MR 4 AR ST S8R THAAR
T, M54 RS 5 0 B L E B TRELFE. FERSF 5 UEN, BEFSHEHT R
e & R T, B R R E S E E R .

4. YL E

HAMIE A WHA THREE S T IESRE H AR RIS 5, B XS S R B
5 Rk vl R (R gRR o RO L1515 5 BRI IR0 RS %5 X T 2 E G 5. ik
AR MR B E RS BLIE B2 B DD BE

5 BRAER

MRS TR AR IE AR LA B BB 5 AR LA B A RO MR PR B R P O IR AR TR T AR 3K

« 8 -



