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s YRR EFR AYIRZEHEZE (procedure),

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



1. MIEENESFRE

MIEENER(ISS: WESERRNIEEORI— 255,
TEEENE
m AURASIE

o SRR PR CRTIR T . SISMBEMET). BENERESs.
n PSS

o JEBRTEE RIS 54 EHI AR EAT B
= DOREATIE:

o JEBIRALE EHIE — BB RN IRE L,
BNLEZSIES

o JEBARS F R IR ST BE S LTI

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn




1. MIEENESFRE

M 0
1
0 0100 1001 |
0 L
¥ 1 "R H 2 g1
0
0
AR !
¥,
(a) F4THfd (b) 78 (H
HUREITEINNERS HIFERE&IR LS
EKAHITERB. KABRTEMBI.

)

=W ME S RE A TURYEEIR TIE.

T R R R 24 K 245 B BOR 2B LI H R # BB / https://internet.hactcm.edu.cn



2. ZREENEENR 2.1 BB

arrgEiEd L%fﬁfé% Ez,
BT/ g R

* € O

unicommEEkiE ,i] @43 hEBEhEE

(E-20biEB  lwarteecom  CHINAMOBILE

<
N

\%

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



SUEBERS
3 AN £ S RIMES RIMES 3 R ST

A UL — MWW g ) W - UL o

PC AR RS | ! RS PC
IRARST : EHRGE : BRIZRS
—> A e —— T sipm ) mn
] ] iyt s B2 ] ]
A A H1ES S L p
= 2 2! 5

R & & R



- 9
2. ZREENEENR 21 WRBERR

HIERBERSRAIYDA=1ED:
m R R Gy, NN ER. KX,
0 RRF—REIER I ERD . B (Source) FIAIXEE,
o RERIR S E B ERAEE.
o RERERREMIHF SR ER RS PR T TR,
o HARY & X =Rl SRS,

m BRRTE, NIRAEHIE,
m HRIERSE, MIR9EWm. =I5,
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2. ZiEE(SRYEALATIR 21 BRBERGER

SHEBERFEA D A="1807
m RERGE, MIRAAIRm. KX,
m BRIRTE, NFREHME,

m HRIRG, MAR9EWm, =I5,

o BRIERZ—RREEMNERD . BEWEEFIZ S (destination)
o WSS REKIER AR EEXI RN ES, FHE iR a4 BANSELIERYER.
0 Z g/ MNEKESREUEE T R FLER, RAEIEEERL.

o BRI EE S REES.
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SHEBERFEA D A="1807
m RERGE, MIRAAIRm. KX,

m BRRTE, NIREHIE,

o BRARFA LR BRENERL, BILISEREREFSHHENRSZEHIEZRM
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m HRIERSE, MAR9EWm. =I5,
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2. #EEEEMHERR 2.2 ERISEUNAEFES

HIEBERAFHI L TEHAKNE:
m ;BE (message)
o hEE. XF. B, SN,
o B EEMEREXBES.
m ZUE (data)
0 1&% H2HISLR,
o0 BEXBIFSFI,
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HIEBERARTR L TEANE:
m (55 (signal) :
o ZUEAYIRE SRV R AZRIZRI,
o BHMES (analogous signal): AR BERISEAIEVERELRY, ’\/\/
o 2555 (digital signal): AFRIBERNZSHHIBEEEEHY. _|_|_|_|_
m 1355 (code)
o FEEATEE, (BFRIRTE) BUREERTEFESH, RIEESEERNER

B
o (ERTIAFIRIBES, REMMARAYEIT: foni 110311110
0 75
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O TZ%%TH&%E’J (BEXEEINET EMRRVIER, #a0:
o MAXSE, FREBEITSKEE, SEaEE,
o ¥REERE s LENEZIRNREIELR,
o LIRS B R REEFTEgR=E,
0 BRIV EBR-E,
FREBEEIEEFEREIRNETE,
—RBEEREBEREE —FAXEEN—FEREE
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Emias (ENIWES)
= RBERINES.

o BRI BT EAIESM N FER AR SR ESH R TERES.
s BEERZHHEIED, EEBERNKD.

mRES:
n IEESEESEUEEATE, BESIEEEIRZ RSN L EREE
ERER (BMXE—EIIESEENEERELEE) .
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2. #EEEEMHERR 2.2 ERISEUNAEFES

YAH D PR
n E51EH:
o MXERESHIREHTEH, (FEreltSEBIMEERL
o BHFESHIR NS —ME I FES.
o TS ESPARETES.
o XM IREIEGRES (coding)
n THEEH:

o EREGR (carrier) HTEH], IEETESHERCERZEI SN, Fi8
MARIMES, XAl BRI EE P&,

o 2 FRBHERIESIIATEES (RME—BIREEEANREEET

&) .
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2. #EEEEMHERR 2.2 ERISEUNAEFES

HFESERNRES

n AFEF
o IFFEEEZE 1, ABERZE O,
n 3EH:

o IEfKHEE 1, sk O,
n SUPERAS

o R ORIE_EBRERUER 0, (ZEHBRORIE REEERUER 1. (BRI RIIRE N,
n o= EMTmG

0 (AP OMRREB T, (A RBFREHEE 0, MATHRIARR
BEERUEE 1,
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 RESIES

o SHEMFIRISHIZE D SIS RIS ERE SR AAZTH S,

= BEZHEET]:
o NEAZHAENES KL ABHERESHR (XIMREERZTZEES) .
o SHEMFRIETNED SHMSRIBEB BREZEEED.
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= NIV E R Y ahr
n B eSS e8RS D, EEBERNKD, MFZEEHFA8E
R a1 A= ay—"
n WIS ETRESEHTES] (modulation),
n R ARIEEEELLT LM
o IFIEAM) . ERBIIRIEREE FHFES M.
o JEI(FM) . EERYIRBE HHFESTE .
o JFHEPM) © ZREIETEMEEHHFESIE .

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



2. #EEEEMHERR 2.2 ERISEUNAEFES

EESHN=HMREETEE

BH5ES o | 1l0 o1 1 1 ]lo0 o

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



25
2. i E(EAIELLEDR 23 [EMRREE

BRI <) /B

>

XEX, AiH5l

— SRRAOfEIE oy
CHETR. B, FHALE) L

LEEERT Y IS

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn




2. ZEEERNEMLENE 23 (MRS R

(HOLIRRUEEERZ2IEERY, AR RELUEE SHIREHITIRIX,
TR RmBNERWS, SESERAVERMIT, SIRE TR, 5%
ERARERE, ERBORHEI AR E /™ &,
REIAS T SE LAMERESRAIR TR X

RS ERE SN STEIE

m (SR,
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(S18EeIZIEIT AUSIRSEE
s BRYEEFTREBEIRIEEE S 2B RAY,

O Eﬂsﬁiﬂﬁﬁﬁgﬁﬁﬁﬁmﬂ” “SBEET(EE,
m 1924 F, REHF(NyquishFHESH 7 ER2RIREEN,

o ,athTT_ 1E>1EE’JIE,*E\¥1¢FT AT RERIBEIEET, ASTTAUEEIEERRY LIR(E.
o FEHIEET, BroERrERRES LRV, SR HINEEIE SR

SEGEN: BrFEnEEE=R = 2W (873/7)

o fEmed W (Hz) RMEBEET, EFAZREFEZIN, BroERimsERE 2W 6370/8),

o EERREIUL LR, #ixHIERIBESEIAYE™R, (Fbimxdf3cair iR (RhRs!)
PXIAEIEE,
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FEdnd
n REFAETIMENEFRENEEEET,
o BFIRAEEEYLTER, ERBIIEBIRREA,
o IRFESERWIRRIASTTRIF R A ERIR, fla0: B1#8 0, k0 HH 1.
o IRFEXNBERIRIIRERTRY, MRESEERK, BARFZIDH BRI,
s (SRR E S AT IIRMIRAERIFIIIR 2L, S1cfES/N, FRD NI
(dB) fEREERAL

{S1EEE(dB) = 10 log4o(S/N ) (dB)

o fan: = S/N =10 BF, {Stb910dB, ™= S/N =1000 AF, {Shkett930dB,
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{SIEREL

s FHX(Shannon) BIEEICHVIBICHESY Thns REESEREE THAEE
FIRBR. TEEAVEEERIRE,

» EERRRESEmER C AJZRIAN:
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W (SRS (H2)
S HIEEAFMEESHIFIIMER
N AIESEMERRISHIRRLIE
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2. FiEBERNEEENR 2.3 (EENRSE
C =Wlog,(1+S/N) b/s ~

{SREL W HISERETE (UH R D) .
e S HISHBRFEE S M.
s ERAVEICIE: N RISER SR,

o (EERRERIEETHERGE A, MEBRIRREEEERIRS,

o RBEEEEERRETFERRIREEEMIESR, i—En LIKEIEMINARSE
IWLZE BRI,

o H5Em W aEEREE S/N iRB LR (SXREFRMEEFAARERIXHFRY) . UE
BERINREREEER C BB LR,

n LR EE LREIA R R E BB MIEREN F RN IRERIERTAIZ,
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IREEWIRE] T LRI,

s EAPRBINERETHE BRI EEIEERNE?
o gAY AL E— MBS R B S USHIERE &,

s IETHEREMEERISIVRSZ, fla0:
o JEF RS TTHIE IR

o FeFHEMEREY
o FREENERNEEREE £E,
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3. IR E T EBELS RS 3.1 S3IEEIHIRE RIS

WL e ix & HExsw FBRMERIERIA,

s ERRERBEIESEFHIE—E, ARBMURNGERS (twist) i
K, BB 1 a8k,

s RERBRIET IR D EIR&SXIIRSI SRR T,
n REEWS, BIVEIEEREWLS. 3 %4
m 0 OREE:
0 TN AL UTP,
o N STP,

o X/Yi%)%ﬁﬁﬁagﬁf ZHBRREIERRSE, IR IR AR TR B IE
AZHRH L

AR S ERIWNERL
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. TR, e

. SRR, ncER
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™
oSN

PVCEE HREFBE ~—izha

m ERVIE R,



3. IR E T EBELS RS 3.1 S3IEEIHIRE RIS

FERON A STP

m F/UTP (F=Foiled): FBAXBIEERRE.

m S/UTP (S=braid Screen): EIBXEBEEREEHTHERE,
m SF/UTP: =BAERERMEI/NEB I L EEBREERIFT.

m FTP 8 U/FTP: BB mAPRE— IR &I i a Fim/=.
R B R R B

m F/FTP: 7 FTP Eit X EB B FIREEmE.
m S/FTP: £ FTP Eff E3TEE LB BN & BREE .
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F/UTP F/UTP U/FTP

TS BRI
= e
PVC EE %Eé’;\ﬁﬁl% :\ﬁtﬂ;gﬁ Foil O Foil

fEimTiise L, U/FTP EE F/UTP %7, o F/FTP NI 2&RIFAY.
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3. YR E T ERHEHE R

3.1 S5|BHEYEM I

mHRA%RA. weefHEEMA

Za%¥km| R HHBR BB R A
3 16 MHz | 2 33 4 5k TEHARBIE; (&HRLAKK (10 Mbit/s)
5 100 MHz | 5 3 REEBINTREE eI 100 Mbit/s  (EEES 100 m)
SE(853%) 125 MHz | 5 5 SKHELCERE/)N SRS 1 Gbit/s (EBES 100 m)
6 250 MHz | & T SBHUEMEE, IERRRONES: &I 10 Gbit/s (F5E 35 ~ 55 m)
6A 500 MHz | & T SBHUEMEE, DIERRRONES: &I 10 Gbit/s (EEES100 m)
7 600 MHz | WA/I{sE FRRFHIN Lk {EHLERZFRIT 10 Gbit/s, EES 100 m
8 2000 MHz | W /RfsEFRRRONER ERIER 25 Ghit/s B 40 Gbit/s, IEES 30 m
FToICFhSERIN S, EREFETRENFARSMIEX. MRENERSELESHFESHNRIBLEBRANHXR.
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3 Ret 3 Tzt
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ARSI, BFE. MIRIRERAYINSRFERE AN IR
IPZERINERTEERY
s BFNSUNFRERER, EMBERESRIFIURTUSIE, w 2B TE
AR S IRERAEE,
» [T BMAE Lo A o AR EHESA RS (RINGSE4HFEL0
AMISAEAHEE )
m [FHEEL> 500 EsEHIFEE4F] 750 BErrEimEBarss,
o BB N S AR MBS AR EHFR AL,
o BB THFER, HEZEAIA 10Mbps,
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3. I E T B ELs TR 3.3 SIEUSHRIRIE:

yavay
m ECETIBERMERIRIA,

SGilE
n BB KPR TIE(E, ot
n (B el AT B ERIEA, ik
IR pa—

Pyl

leLjﬁi
0 280K, EEIKPRIER e EHyehkiT,
o JGR RICTIRE, FEINEDGEES,

. IR
o0 2HGGNEE, FIREFERIIREMA, ERNE R RIIA R KT,

BXRRRTBERS

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



45
3. I E T B ELs TR 3.3 SIEUSHRIRIE:

FeEEF A PaYIRSd

( ~\ e TR (RITHERARIE)
Q / fgm(\— G (ERARAaRIE)

( L A (RIFSIZRAER)

BE S
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FATIERIE
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3. I E T mBELsIEM 3.3 SEIREIRIRIA:

SR SRR LT
n SR

o JFES R TEAENG ST — RN RER,

o SERPESEAFPERITRRRE, ERAE, REATIEESEE.
n BRIRSEET

o HERRVNEIRBE— It (JUMREK) |, AIfESES—ERRIEE, A=
P ZIR ST,

o FERARS, BREE/N,
0 JOREFERSRAIFSIREDEE, MREERBREERIAICIRE,
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3. I E T B ELs TR 3.3 SIEUSHRIRIE:
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ZENANTIERE
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3. IR E T EAER T 3.3 S3IBUEHIRE:

BRI ="TIRERRFIL

= 850 nm i
= 1300 nm oL
m 1550 nm 15:
FIBX="TKEEES ! ol
= 25000~30000 GHz fesss o4
a ;EEE”E%j( 0.8 0.9 1.IO 111 1I.2 1.3 14 15 16 1.7 1.8
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3. I E T mBELsIEM 3.3 SIEUSHRIRIE:

JELHBERIR

n BEFEIFEAX,

n B\, PRI, XSSt
m IR T UIERES

s TEETIL, REEY, 265 IsEEEE.
m (KRN, BER,

JeBEIMERSEIRR N BRI BTN, BEMEFIE RN
PIZERIETFIIER R,

EEEREEMWT, BRE ORI EAERN R,
= BIg0: FC-SANBIRZEH,
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3. I E T mBELsIEM 3.3 SEIREIRIRIA:

JE4s (optical fiber cable)
n BN HENFE. TIMEINMSEYEEERSEMmHIIERT.

n CEANAETEEIFETR RS IR E AR o LA IR A ZE
EREIENJE RS ZIRAZ LN

n U T ERHNSTE (L R0IELL) FIERRIFES R RN
P, TCHRBE. R, fWnSFERE, TERIBUNME,

B JCHEICA ONEiER) S —E L ZMAZaHIZS0,

m JEABAZUC. NsEINZz, EFERFHRES LA D EMN. RIMEEFELEH
KB, BHR. BEEESEFN,
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3. I E T mBELsIEM 3.3 SEIREIRIRIA:

J¢4 (optical fiber cable)
m IR PR G SERT I CAR,
o T EHERCH,
o ISR CAIETEH),
o WERTIART NI HE RS,
o el LT EMNIMNPE,
s FRBRERRI VAR, T2 iBE LER TABREZEK,

IMPE
g M
KARHEE
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3. IR E T EAER T 3.3 S3IBUEHIRE: 8

FRFENTREE

RZWIMPE
ERWE
RZEAFPE

L ST

HEE

xe

PR

Fimw

M

PeiB( NEHFHR)




FBEEEERE2IS/ 415/ 8151215/ 241

ASER s 44t/ 2887
e
et 2
e ST MM 50um / 62.5um
o FERE om 9um
=K
=5}
iZ]A ==Y
i

=IMER
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3. I E T B ELs TR 3.4 S3IRISHILI RS

SEUTHIRIAR, FR7WNRE. [E5HEEL.
5‘62%2% A — T3 i FIROA0ES AL,

ati/s ?)%xe AT SF R T i E E AR S4B
f .:.fa% 1B RBAZE S

o EE—WEQ)%EE BEis, BT EXREk. Bif.

LE3 3
1848 288 358K
dns SHEE 6 FEWEET
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3. I E T mBELsIEM 3.4 S3IRISHILI RS

ZRSHBEE M EEY TR

n AR ISR EE, S50RIRER, RERIERRSIZIE, ¥IRRIRIRER
=2/, (BE—ERE R EIEIIE AN ST B4R,

n S5EZTKRR. BAREMINERE IS0,

. SR,

n BRmE, T EBUEEINES.

HEIRZEREEE I THIRZITHL,
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3. YR E T EANZRRE

NS R B R E SRR Rt ZinEE, RICKEHES
[BFRA IS5 | BUEIRIR

TACRPTERRMRERAIR . LF ~ THF (30 kHz ~ 3000 GHz)

f (Hz) 104 105 106 107 108 10° 10" 10" 102 10'* 10" 10'> 107
4 sle
Wigse | JEE| Fe4F
] Lol g

3 iAiE 1S5 *?757] B
Ao i | xzam xasm

-} “™
R | | 1§E£r

"LF  MF HF VHF UHF SHF EHF THF
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3. IR E T EBES IS 3.5 JES 3| USRI R AR

LB FIREZAIHB,
Q/EZ/J\’Z‘ =zl
m 300 MHz~300 GHz (& Tm ~ 1mm)

m TEFH: 2 ~ 40 GHz,
AT FERE L,

n HOEKERE: ERBEEZEIRS, —&=RE 50km £A,
m 100m SHUXRLIE . (EEIEE DB AE] 100km,
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3. IR E T EBELS RS 3.5 JES 3| USRI R AR

SR B ESHUZIZ N ESYIRIEUR ST, NSFEEZR. &4~ E
NIEIE] Nz

ZRBEAIESENE—REBETERANKRE, XHESZHN,

g| © [ mmn ==
\gg ® 00 i1 6060
Hit o E FRISEFNAFM,
o
/$1=II.
B
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3. MEE TEREmRE

60
3.5 ESS| BEmR - TLBHEEE
EIEES (Eljl:lﬁ*f*%:%tlae@) BEAT RIS b _16QAM_ 256QAM
— R \ 4 Mbit/s. 8 Mbit/s
]«tFEI/j NEASE 102 _BPSK. \\\
- TR, (S Lo\
A, IRIBERAR. 8 10 \\
» T EEAERL, BEESEHERN sl x
AR R ES, =.\
= IR B AEH BN R E oA 7 1
IRUE, 555 R SR o
T, EMERIZBERGSREDH, e )

AR S ERE SR
tb. RIS, HiRkmXn

[ R 2 ROF A5 BBAR B I B AR BB / https://internet.hactcm. ed



3. IR E T EBES IS 3.5 S 3 RS IR F AR

R B HURIEE . MKk
m RURIRT] . AR R — USRIV E SR B AIXE] N —uh,

100m SHXREIEN(EEFRIEEIZK
Z 1008

itk PEEEESK
AIISEEIX 18000 SE

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



3. IR E T EBELS RS 3.5 S 3 RS IR F AR

IS HIRIBIE . Wik%T]
n TR
0 WRREIRRS, MECEIRES, HEERENERRA,
o T FHARBTHXHRBENBE ), MREHRERS.
0 SIERSEMKENESHRBELR, HREIEERRED, TR, STIE.
TR
o BPuL BB (BFRAMEE LOS (Line Of Sight)) , 1BEBREE, FESEMNL
n BRSZIBLSIRRITAN.
0 SEMBERALE, HREERRIETIREIERE.
o XA AR SRR B B RS A DA,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



3. I E T mBELsIEM 3.6 IS 3| BUSHIR: DRES

185 2R D2 — MR JuL, TR B 1 Bk B B uh
HYMBE AR AR %%/}zétlﬁ””‘ﬂzﬁxo

m EEE:
o BEFEA L TNMIAEMIME: BEl— 1R (7)) EERES, MKEEEESE, BES— TR (NMT)
PEEAEREE,

o PEFENH: B &, KERIEESFI N AR,
o DPEEBIREIEERE 1 GHz ~ 10 GHz,
n TEES
o BIEREKX, BERBRR, BEREE,
o BEERSBEIEELX.
o {BIBETIER A £ 250~300 ms Z|&],
o REMEENKRE.

o ENES,

-

36000 KM

>
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3. I E T mBELsIEM 3.6 IESSIRUSHIRYS: DEIEE

< " -2
q_sr 7 ;
\/#5—”'

\ —8

K K
\
st / b

/

‘\ //:‘ “ \\{\

‘d

P
g

SpaceX 7 2015 ¢F 1 Bigd T BEPERERERS
“EHE" (Starlink) ¥l

MELREBERS (PZE25ER 2000 RELT) efwnEA.
EEU, AR, KaE. fihEms EEEFRESEEE, Fak s
=8 SR LS,

TG R [ 25 K 24 B AR S e H I M AR 2L 22 A BA. / https://internet.hactcm.edu.cn
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3. I E T B ELs TR 3.7 FAERELRERHY 1SM 573

T BEM . (FRTEEERNTEY LS,
TN . BE VS E T s SIEARYFRIIL,
ISM SRR . ATLAEHEER.

26 83.5 125
T MHz MHz MHz
= 902 928 2.4 2.4835 5.725 5.850
MHz MHz GHz GHz GHz GHz

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



66
3. I E T B ELs TR 3.8 ES 3| RUSIHIRIETING

1IN RIARERB I N BE
m TOMEACRITTEZFIBER,

» RERGTIERINZ AT ELL I M T P ER A F T,
m THMEAFEINE TR,

, PR,

JTl

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



3. IR E T EBELS RS 3.9 JES3| RUSIRIR SR

INERBEEHGKR, TREIRSEICR, MAERTIEASEI6K,

n RHAFESHmE, AR, BENES%E, MESREANE, AEK
FCCIFA,

s FUCHRREAFEFEN—RO)=2ERER, T2k,

o %g%xﬁ%ﬁéfﬁﬂ%/&% AAKRAEES R LA SIER AR E
MZ=o

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn
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4. S BESBEA 41 FHER. BHSHNFIHESER

2 (multiplexing) 2B S NFRIERLS,

A )@ LI
. >
B, | ¥ B,
A .
C, i - it C,
(a) EAERIRRYEE

(b) SEARHEEE

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn
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4. S 8EHIEA 4.1 SFHER. HYERNRTHSER

s 2 FDM (Frequency Division Multiplexing)

m REA,
LZSYR

s BRI mRONZ, BRESEE—EnTE, AREZIETERER

&8 XN
= FIEARFEEFIESAEAENTSE (Bnm) RiR.

St 2
ST 1

AY8]

T R R R 24 K 245 B BOR 2B LI H R # BB / https://internet.hactcm.edu.cn
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- m R
4. S 8EHIEA 4.1 SFHER. HYERNRTHSER

B9 E TDM (Time Division Multiplexing)
s [YERNEEITER D A—BREFIEINoE/AMmM (TDM i)
o 8— D ERNAERES— ) TOMNF & BEREFSHIRTIE,
o B—1BEFPITABRONEEFEER LIl (HERHME2TDMIKE) .
0 TDI\M EHIRANZRS (isochronous)(Z 2.,
n T8 AP EEAEYE S BEEFERIG RE,
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4. S BESBEA 41 FHER. BHSHNFIHESER

IS TDM (Time Division Multiplexing)

JHR! I
g [EHAMSE IR
m ! !
| | | | |
| | | | |
| | | | |
| | | | |
ABCDIABCDIABCDAEBCD !
| | | | |
| | | | |
| | | | |
TDM i ' TDM st ' TDM#g = TDMi = TDM s
A78]
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4. S BESBEA 41 FHER. BHSHNFIHESER

sy Z USRS o 2t
m AiE N PRHPRERE— T, SNLEZSHAPRERX N 8.
o XF IR AN SN FDMA (Frequency Division Multiple Access),
o [EFR/I8RG 2L,
m 7iL N PMRHPSER—RE, SitEZRAFRERIX N DI,
o XFH IR RS 21N TDMA (Time Division Multiple Access),
o BT o 22k,
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- m Recan
4. S 8EHIEA 4.1 SFHER. HYERNRTHSER

S Hgs (multiplexer) 938 (demultiplexer)
m XS,

9

:

:

:

?

ol
0%
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‘E" EFH j:i;k 4.1 FHER. HESANSTHISSEH

D ERRSHEENAERAS
o ﬁﬁlﬂﬁj”\gﬁlﬂ%éﬂ@_ﬁ%maﬁ%ﬁi, AT ITEV SRR TR, R

SRR EENF BER—RE =AY,
ma A L2 3 t&
Bblb | It\®‘:ab,:bc:,’_c‘l_a‘,@:t
C c.cl g s rE TR AT
D 4 t 4 Mg E R
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- m Revcan
4. S 8EHIEA 4.1 SFHER. HYERNRTHSER

FZErTig o & STDM (Statistic TDM)
s STDMEXITDMIVEOHE, ©aei58 ERVIZSEERFI R,
n STIDMXFRARERDER, TDMUFRARZI S ER,

AE oA L° °
b b | | | |
B |
allbj|bllc{{c|ldi|lal t
C S 5 C #1 1 #2 | #3
; \
D 3 /> STDM i@
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4. S BEHEA 4.2 HyER

o E R WDM(Wavelength Division Multiplexing)
» Ko EREEI R E R,

n (IR REIE ST ITEIRES.
SRR SRR

8x2.5Gb/s=20Gb/s
1310 nm
0 I:Il 1550 nm\ /155§2nm|:|l 0
1 1551 nm 1551 nm— 1
2 1552 nm EDFA 1552 nm——r 2
= \

3 1553 nmf S 20Gb/s / % 1553 DMy 3
4 1554 nm ?; } } } ?; 1554 nm 4
sl oo
JLC— nm 556 nm

7 -1557 nm 1557 nm- /
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4. S BESBEA 13 BHER

153 EH CDM ( Code Division Multiplexing )
s 5— AP LR EFRIRT )R EFRYEHI TEE.
n ZHPERETERIEHIARIBE, FIA=IETH,
m 47852 CDM (Code Division Multiplexing) {Si& 82 N AR
FRrEZRY, FFR9M87 21U CDMA (Code Division Multiple Access),
o FAPEREIIERNERIAENRE, R R A=IER T,
0 XMARBLIXVESEREITIEED, ENEXRUTREIRE, FZHEEAKI.,

o COMARARRERTERS, BBERAHS, COMAREINSTIARENIRE T, Baic
ZZRTRAR, S5 EXREEMF,

o RAICOMA TSRS BEME S REASIREHITEY, MOTHIN, BABERANS
B (2CSMg4-5E) , FEEFNATEE,

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



4. S BESBEA 13 BHER

CODMA T{EzIE
n SRR 0 m NMERIERE, FRAEEE (chip),
= AENSEIR— TR m bit BBRFEA,

o RIELHE 10 REBCH m bit i85 51,

0 &IEECHS 00 AIXzB R PR S A,

flgn: S u%AY 8 bit BBHEFIE 00011011,
1 2 00011011
0 2 11100100

BEE: -1-1-1+1+1-1+1+1)

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



SEV=]:: b5 N 43 BHER

CDMA TAFIRIE
m IBAFYISEE 71,

n BRXEERIEIER = b bit/s, EFRAXRIEIEER = mb bit/s, EHT, Fra
A R E RS EIREEKR m &,

m JIUEES 2 A
o B3 3m DSSS (Direct Sequence Spread Spectrum) ,
o Bk s FHSS (Frequency Hopping Spread Spectrum),

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn
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4. S BESBEA 13 BHER

CDMA NEES =
s BPUEo BB RS &4EE, BB RIER (orthogonal),
m [F32: W= SF T AU AER (inner product) &3 0:

S-TziZsiTi =0
m =

n (HO—PME R EEFMZIE RSB RIS HNIRERE 1,
_i m _i m ) _i m )
SeS = més‘s‘ = m;si = m;(il) =1

s — B REEMNMZEE A BB SAVRIISERRER -1,
SeS=-1

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



EEE m 1:5* 4.3 BHREH

CODMA T{EzIE

1 ! 1 , 0
mABE 1
>

( UREBTLLS t

g S BRIBBR RS S -_--—--—--.—> t
i | SWRRIES S, o B
T HRENES T, M_ =n t

--}--H4._

smge s, __uruL.T_ t

5 ( MERR S s, - . —t
i mewem s 7, S mm e mm oo

T 25 KRS B A B BB AR 2 2= AP\ / https://internet.hactcm.edu.cn



4. S BESBEA 13 BHER

1G. 2G 0 3G
m 1995 RIHRE—URIFIZVFIL (16) RegtimEEEIE,

m 19961997 LIMAYE —(tGSM. COMAZH=4ITLFEN, (2G) ([EEin T
IKEHERITHRE, AN U B FAB{aai M TT,
n SE=BBERN (3rd-generation, 3G) RIEEXIFEREEEHIVES
BB AR,
0 3G FAR200955t4ERY, BAE2002FEIMEE~4% 3G 71,
o AETF2003FEFEFER 3G, {B2009FA1FZ L,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



4. S BESBEA 13 BHER

1G. 2G #0 3G

 3GEE=EENE, EiRBREAE3C=1EEONE, 252
o ZECDMA2000
o REWCDMA
o FETD-SCDMA

n E|fREEEEEE (ITVU) RS =FVRFEEFT2000F5HEWCDMA,
CDMAZ2000, TD-SCDMA=XFEmLLizOinE, BAIGRARESENH
(2000 EfrEapERITR)  (BFRIMT—2000) .

s HRIEARFEREEAE = 1 EEOmE, 252
o FEEEFECDMA2000, FEBGERIWCDMA, hEFETIAITD-SCDMA,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn
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4. S BESBEA 13 BHER

1G. 2G #0 3G

» FREHBERFREIND SUFDMARIELIEF S, XMEFNTE
RSB AR, FESTEE LS.

s B UBEIBERSEEZXRAN D ZU(TODMARIEFEFEIN, 185 7 55
BE, RN EBEEES, ERFMEREAKRNE, ETDMARNRSS
SIHABIR, BRI ATE.

s B URIBERFAHARELZECDMA,
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4.3 BHEH

The Technology of Tennis * Why Things Bite Back

liiiition e Technolooy

Hedy Lamarr
RSERAVEE

3 B 25 K S LR S TR BOR$#HEIBA. / hittps:/ /internet. hactem. edu.cn
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4. S BESBEA 13 BHER

4G

n AGEENREBEEERS, 2ETIGEEHRAEM FRM AR, Bl
FTREMER, e 73CEBERNANME, Firdtd T —EVEEEERNFHLE,
LUIWLANE AR A A EE S,

m AGHEIRNE3E TD-LTE 0 FDD-LTE mfhEI=t,

o EEEN PR, LTERE39G, REWREE 4G E&INE, BEeHEILHRE
3GPPIAR] N E R (SRR PTHEIARY F— @i EIMT-Advanced, FHLLLE
e B X _FEGRRIREI4GRI R,

0 IEFRIRAILTE Advanced 75,2 EPREEB(SELEEXT4GHIESK,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



(im] Xiaomi MIX Fold 2 x =

< C @

w.mi.com,

Xiaomi MIX Fold 2 MIX FOLD

SGIF | Ml 7.0

SRR
5G:n/n3/n5

4G: FDD-LTE: B1/BZ /B

B20/ B

HiEEE

ZIRENFC

i

i+
S

MiPay. 11+

FHRSIEE

G

M3 ProMax- 1 % | +

iPhone 13 Pro E [ = ]

Apple Pay

BRSNS EE A2639 B8

11, n2, n3, n5, n7, n8, n12, n20, n25, n28, n

n78, n79)

, 66)

TD-LTE (3

UMTS/HS 00, 1900, 2100 MHz)

A2644 B8+

13, 17,18, 19, 20, 25, 26, 28, 30,

41, 42, 46, 48)

0, 900, 170 0, 1900, 2100 MHz)

FRAHLE

5. Galileo. QZSS Rits}

pple.com.cn b e

n28, n30, n38, n40,




4. S BESBEA 13 BHER

http://www.ifanr.com/1149419

IR R 25 RS BB B HIK B AR Z S HBA / https://internet -hactcm .edu.cn
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5. BIF MRS

EHREEIEK S, NiidBEEI R FEIEVIHI R ZKBERERITHINER X,
Kig T4 RN SR FDM ISR,

AT HEBESERIVEEHEL, TeRERREREE LB EN
%, HERETEAERRBIIDEH PCM BIEFEHH U,

PUCEBEMISSTREE. IR, EERMISMEELSS, RIEZE—iEe
&R E B Al 55 WS SRR T B S,

EEFRIERT, JEETHaRIIRIE T e = R E IR IR,

TR 25 K28 B AR E R M AR Z AP\ / https://internet.hactcm.edu.cn



5. IFEMRGR

PHNHF TR ST EETSRR
 RRINENG— BT BEARENEMRE:
o JEEFIEARRY TR (1.544 Mbit/s)
o RRMAY E1 1= (2.048 Mbit/s) ,
n NERZER.
0 TERAERS .
n SXEESHIREE—ENRE, AN ERMS AR 2R,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



5. %ﬂ?"—{gﬁﬁjgiﬁ 5.1 SONET

N T R BEIFIEE M A S0, EEEI988FHIRLE 7 — 1 HTVEUE
155@‘}75}& Yt [=) 255 64T SONET (Synchronous Optical Network) .
FESFR SONET (Synchronous Optical Network) B9 4rad4hErse B —
3E%* FRROERTETR (BIRFER)
B UCAERERSTEN T RIS ERRR ISR TR E R
o {EkEnER=RLL 51.84 Mbit/s ERL,
STEESESMAE 1 KEILEEEESS STS-1 (Synchronous Transport Signal), SFYEEEMFRAE 1
PeEiEk OC-1 (Optical Carrier),
o MEEN. T M 51.84 Mbit/s (B OC-1) &l 9953.280 Mbit/s (Bf OC-192/5TS-192)
AT/,

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



5. %ﬂ?‘-{ﬁﬁﬁjgfﬁ 5.2 SDH

G2 FZ%Y SDH (Synchronous Digital Hierarchy)

m [TU-T LASEERE SONET REM, HhiTHEMrERIZHFFRS SDH
(Synchronous Digital Hierarchy),

n —#2AIA9 SDH 5 SONET 2RINia, XFR P nEeE—ER,
m 5 SONET B9EEARE:

o SDH A9EZAIRER g 155.52 Mbit/s, FRASE 1 REITEBEIR (Synchronous
Transfer Module), Bl STM-1, #H3F SONET (REHAJ OC-3 1R,

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



5. IFEMRGR

5.3 SDH/SONET

SONET Y OC 2§ / STS &5 SDH A9 STM RAIXI R R

rivives e e RIS R
51.840 OC-1/S5TS-1 —
155.520 OC-3/STS-3 STM-1 155 Mb/s
466.560 OC-9/STS-9 STM-3
622.080 OC-12/STS-12 STM-4 622 Mb/s
933.120 OC-18/STS-18 STM-6
1244.160 OC-24/STS-24 STM-8
2488.320 OC-48/STS-48 STM-16 2.5 Gb/s
4976.640 OC-96/STS-96 STM-32
9953.280 0OC-192/STS-192 STM-64 10 Gb/s
39813.120 OC-768/STS-768 STM-256 40 Gb/s
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5. %ﬂ%"—f&ﬁjgfﬁ 5.3 SDH/SONET

SONET / SDH #r/ERI= N

n EMNTINENES, AE 7R 1310 nm #0 1550 nm AYEGEIR,

n EPIREE N T LS,

= 1%1713?% HAFRGMNIX =P B X =FA BRI E BTG STM-1 4 3%
ENg St

n 2R AIARFT—(CIEEERIE B A,

n SDH FREEE S TRURA B 2EHBIRRIAR S,
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6. BHIEAEA 6.1 ADSL

. INEE TR S.
EBFBEER= FCCENX.:

T MOERIX 25 Mbit/s, | LITESRX 3 Mbit/s,

ﬁHkE

NEBEANEIRKE, Lo h2 KE
m BEEmERA
m TR

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn



96
6. BHIEAEA 6.1 ADSL

FEXTFRE= 2 ADSL (Asymmetric Digital Subscriber Line) $K
m DSL EHFFF% (Digital Subscriber Line) B9485, ARIERIFR,
s BHFRANIUEIRMEBIERAFPZH TS, FraeiiammIls,

m ADSL £ARHHE O~4kHz {Rimsilig BREa @ miBia A, ICRFLEHA FERY
SimsliE B AP _ LM,

o b ERIER IR (S SRS #PRHI7E 300~3400Hz HSSBEIR, {BREFZEASSIPRA]
BYHESMERBY 1 MHzZ,

m ADSL B9 ITU g9%REE: G.992.1 (8kFR G.dmt)
m JEXTFR:
o M7 (M ISP BEIAF) wEimXxT L7 (MWARFE ISP) &,

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn



6. BHIEAEA 6.1 ADSL

ADSL RO PRIE iR RS S#EER AN B R ERIZZE B 1R ARIX A,
n FPSHA, ESERIAIRBRBEL,
» FTEEISEIR SRS HIRE IR SLIRAIA £ EAYEIRETIRX,
= g0
o 0.5 EXERNEFZL, EHRESN 1.5~2.0Mb/s BRIaEIXS SRE, (BXEHEIE
ZigmE] 6. IMb/s BT, EiiEEmidaEs 3.7 RE,
o gﬂffﬁgpéﬁﬁ’ﬂéﬁ@ﬁm\éu 0.4 2K, BBATE 6.IMb/s BIEHEIRFR N RBE&IX
WAVN=CR
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6. BHIEAEA 6.1 ADSL

ADSL a5l E2s
m KR EHE DMT (Discrete Multi-Tone) 1SR,
s DMT &I AR SE/8 FOM %,
o 18 40kHz LI E—EZ 1 IMHz W& imsiuEx o oF 258, BEF25 M FEERT EiTE
B, MmANFEERT MIEE,
0 BN FEEHIE 4kHz 355 (FRIHE 4.3125kHz ), FHMERAREREE (BPARIREE)
HITEER, BETE—XBP& LERFZ/ ORI ERSFH T EXREUE,

it féﬁ% (tﬁj%ié\ ) TR .
I [WW... TRk
0 4 ~40  ~138 1700 B (kH2)

T 1 R B2 R A5 B AR A B BRI B AR % 2= HIBA / https://internet.hactcm.edu.cn
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6. BHIEAEA 6.1 ADSL

ADSL HIEHESR

s HTAPSIIERSAHEERERK (BB, 2. SERSAPSAITIC
%EJEE;%;}%BEIE) , B ADSL KRB BMEH A EHF 201G I RE

m 3 ADSL BaRY, BPZMimAY ADSL AT A TNH R iR, &FE5
BXRTFIER, UAES IR D ESHERRE.
n ADSL FEEMRIEREIEEIER,
o N FRERENHFEERZ T ATE,
0 BE NMTEIERA 32kb/s F 6.4Mb/s 2 /d],
0 BE_ETEUERAE 32kb/s B 640kb/s Z|a],
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HFAREIENSHE DSLAM (DSL Access Multiplexer) 100

iy il EAIRIEET ATL; t(%ccess Termination Unit)
e ey C XFixE Central Office, R {{Fi=ix R t
6. o EA;ﬁ* HiEHEE  PS (PO'ILZHSE SpI?tI:erra; “ et 6.1 ADSL
ADSL RYZHRK :
Z ISP - EHF ADSL f9IEAM >

i
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6. BEIEAEA 6.1 ADSL

ADSL? (G.992.3 0 G.992.4) , ADSLZ2+ (G.992.5)
n BITRSEGTINERER T ESHEIEER,
o 140
ADSL2 BRZE/ DN T 8Mb/s. 47 800kb/s ROIEZR,

ADSL2+ MFSHTEEREIN 1IMHz 32 2. 2MHz; FFEEEelik 16Mo/s, Bl
AL 25Mb/s; _EAFIERRATA 800Ko/s,

n AT IERFEEIEMNTIR SRA (Seamless Rate Adaptation), BIfEIzE
ARRTBEAATEIRBAYER T, BIaNEREREIESR,

n NE TR RETPNTIRIEE(INEE, XIS MEBANz i THEIF/KEESTE
FEEEN,

ADSL AES TNk, EAIFFREER LT EEREXEMRETFSHR.
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6. BIEAER 1208

xDSL RYE IZSE
m SDSL (Single-line DSL): XI#REIFFIF %,
= HDSL (High speed DSL): SiR#=HAF%%.
m VDSL (Very high speed DSL): ESiREFRF%,
m RADSL (Rate-Adaptive DSL):
EEREENDSL, SADSLI—1FE&, BT LEIRIRS,
. G|ga DSL: BSESTERrS

e alF 2012 EE T HI LI,
O Ffﬁﬁﬁﬁ X T TDD (Time Division Duplex)#1 OFDM 2K,
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6. BHIEAEA 6.2 HFC

JeAEHRGM HFC (Hybrid Fiber Coax) BEBZEBAUM CATV YA
FRHENEREEAN,
HFC RIBREJ(EIEX CATV 4b, NMEHEBIE, #UBEfEME R E RS,

s BRI CATV RS NERIEHEB NS, EXRARIMAREISINE
XTI T B TR OISR,

m HFC [RIR CATV WNERRYEAREE £ FER D SR AYCEr, ERRIDCATIR,

n P MSLRIERERISCALES (fiber node) , BIYemBicsss ODN (Optical
Distribution Node),

m BN EERICESHERIRNBES, EredERl N ERMB,
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6. BHIEAEA 6.2 HEC

sy o AL @ @ @ [EI3HEE 4R
- /

[EI5HEE 44
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6. BHIEAEA 6.2 HEC

FERY HFC RIRYSATF XI5

TTEE

(SE VRS . BIURNEGFEE. &uElSS
SER(MHz)

5 65 87 1000
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6. BHIEAEA 6.2 HFC

HFC F, B T xRESERL=—"THAFEOR.

FAFE2O0& UIB (User Interface Box) B2t =z, BN

n [FEEMMESNEEEINIIRE (set-top box), JATEEBIEESI BRI,

n (FAANRZEEEHPREIETL,

s (FRABRGEBEEESEZE BRI &L,

s FHagEHAEERE 2N HFC WinERREGIFERS, EIIELL ADSL EH#E)E
mESIVEZ, FHEAEMER, MRS in,

=8 HFC gUATIREERSRREER, BT HFC 2HE=®%, FEtE

SCRRMEA AR E 2 NMBER,
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6. BHIEAEA 6.3 FTTx

FTTx (J¢4FEl...) 2—MllEmEREAMIGZE,
n T} X AIUERAEEE,
m a0
o JEAFZEIFFTTH(Fiber To The Home):
HA—ERREIBPREN fEREREANMEKERIERT X,
o SEAFREIAREFTTB(Fiber To The Building):
HAFRNKEEHERIRNRES, AEEBSINUR LD BRI AR,
o SEAFRIFEIBFTTC(Fiber To The Curb):
HAMERIRIONAE, NESIBRIRB P RER SN F AR ERIR,
o YEFE/NXFTTZ(Fiber To The Zone):
HABNNX, NNXEIEBFPFREB AN R F TR,

i
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6. BHEIEABA

6.3 FTTx

Y¢EeZ M ODN (Optical Distribution Network)

FoRLEEs5T
BEISE ONU HIBIE 5
e M1 & —{ONU}—"—
KAFE
OLT —200> =N §o<> > ONU
FesrEase 20 a :
ONU
$5E ONU A&RAY%E Y
[ﬁ S] E17 . ONU
S| 2ala h
KFFE e
OLT ——*°° M= o ONU
OLT: Jeiistein X =
ONU
B B4R (ODN) AP

¥¢EieZ M ODN (Optical Distribution Network): {SiF#FFERIXBFRZIE.,
TR EC M ETRATTIEYEMLE PON (Passive Optical Network),

T R R B 24 K 24 B BOR 2B LI M E R Z S BIBA / https://internet.hactcm.edu.cn
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6. BHIEAEA 6.3 FTTx

SeELE M ODN (Optical Distribution Network)
n SKAKSER WM, EFH Mo slERAEANES,
m 2 FERITHOTIRYEMEZE PON (Passive Optical Network):

o LUK TGESEMZE EPON (Ethernet PON)
FESEIREERLIKMNY, FIF PON H9FAFMEKISCIRLAK WA,
SWELLRNFELL, FEARNE, §EEE, SIEHE,

o SEIETIRIEMEE GPON (Gigabit PON)

KBRS L GEM (Generic Encapsulation Method), Bl&E#EZ\ISS, Bl
SEAERRESIR RS RERIE, SUREBELLEPONYF,
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6. WHEIEANRA 6.3 FTT

bR YN ]
KSPX4810%& 5 l

K% | L \
KGT:XQ%TIE%\@J - CEEUNR PN
FTTB~
- FTTE
e s N () XDSL
R i % e
A2z Alz i .\\ Fﬁ[\%%*ﬁ
St KPBRER P ad

FTTCab\

g

P 91\ = A
0DCe647
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