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W e i vn & HEx s FHE IR,

s ERREEBFAISEHAE—ik, ARRMNBGERS (twist) i
R, AR 1 WA,

s KENBNTET R/ DEIRESXITESAABE T,
s KEEWS, JHIVEIRERZHNS, 3 s
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o RN STP,
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AZHRH L
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. R (E. cam 0
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3. VIR E T EBYELG TR 3.1 SEIRSRIRE RS

FERON 2% STP

m F/UTP (F=Foiled): Z=IBXRBIEEFHKZ.

m S/UTP (S=braid Screen): XBBXBEERNEEHITHERL.
m SF/UTP: XEBEIRBFMEI/INEBEIN L EBREEIFRR,

= FTP o U/FTP: {EB4SPROE— I TRALEARIN HBERRE, URIRs
BRI

m F/FTP: 1£ FTP Bt EXIEE B4 H N IBA =,
m S/FTP: £ FTP Eff bR EBGEII FESEREENFE
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3.1 S5|BEmIRS ML

5 e P BRI

mRREZRRIZEA.
%

REHKH R KB =R B B [ A

3 16 MHz | 2 X3 4 iEIUEEL HRHARRTE; E48LAKK (10 Mbit/s)

5 100 MHz | 5 3 KIBHIBIN T REE & HNEZ 100 Mbit/s (EEES 100 m)
SE(#E528) 125 MHz | 5 5 ZEEtLERE/N EHIRSR 1 Ghit/s (EEES 100 m)

6 250 MHz | BUE T SRHUEIRE, AIERmONAL, fEHIE=R 10 Gbit/s (#5% 35 ~ 55 m)

6A 500 MHz | & T SRHUEIRE, AIERFmONAL, fEHIIE=R 10 Gbit/s (#EE5100 m)

7 600 MHz | WEFEFERONE L, {EHIEERABIT 10 Gbit's, PEES 100 m

8 2000 MHz | WA PR ROV 2k, EEIESR 25 Gbit/s &Y 40 Gbit/s, FEEI 30 m

FiCHpRIM s, TRMETEENABSMEX. NRENEEEERRSHFESHRIBLEZARANXER.
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|

LH8B HMale

Straight Through Cable

RJ-45 PIN EJ-45 PIN
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2 Tx— 4 Ro-
a3 Rct a3 Tet
b Rc— B Te-
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o YR RHNEINE, FESMEtEEE.
m W
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ZIRICA SRR AT
m SRS
o AJLAFESFAERENS S — 5ot PEHI.
o FEPNPESECA PRI TITNER, EAKRE, REGTIEEEY.
m EIRELT

o HERRNEIRE—M0HIRK (JUMREK) | AIfEts—ERRiEE, mis
P ZIR ST,

o FERARS, BRERN,
o FORBRERSRIIFSINEIGRE, FREERREERNATT—INE.
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BRI ="TIRERRIL

= 850 nm =l
= 1300 nm ror
m 1550 nm i:i:
FIEX="TiIKEEET: o8
= 25000~30000 GHz gy75%s 04 |

N e — el '
m BES=IEE X 08 0910 11 1213 14 15 1.6 1.7 1.8
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BRI R

» BEREIFEX

n (Bl PERIERRK, WIniEREals,

m B EEFIRB T HLIERENS

n TRETI, ®REMRET, T2REATEEEETE.

n (KRN, BB,

FEBEIEEEARR ZINAETENING. BEMNSINIEZEMN

PRI ET
ESEEE,

XX
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gg =
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o

0, BRERAYCEHENERNR,

m g0 FC-SANAIRIZE R,
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Stdn(optical fiber cable)
n ENTHENFE. TIMEIAMERYEREN M HIERY,

n CEANBE T OB IFETH RS SR A RIR ST A LA RE A2
{FERRBEZmE .

n ST ERHESAE (ML xmIE) MNERHRIPEENERYNZE
P, TCHmNiIRBE. R, HieSFEE, TEWINME,

m SR (OUERIEIR) DT —E LMY,
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KB, BNE. BEEESEFOMT,
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S (optical fiber cable)
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o JNsRCAETEH),
o WA NI ERIRE,
o & E8HENIMNPE,
n FHREREIAR VAT, SEULHE LEETHREEK,
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I EE iR
RAREBE
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3. ¥ E A ELsiEE 3.3 SRS

FeHE 'JEEI’J'T\M
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3. %EE-FEEQ{EE@'@W 3.4 S5|BUL IS 2IESIRL

05 | SEURMGRIAT, IR 7R, [EHHREL.
KN, EE—FRLS I AR RRLE,
Be=sHBE S BEB T SRR T LIRS LR
[Sekis, 1BFRABELRES,

P BE_MBHBBEGE, AT, BB

-

UES-% 3
184 288 3E8K
408 SHEHR 6 FEMEET
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3. IR ETEHANERMIFEE 3.4 S5|BUL IS 2IESIRL

IR E RS RE |
|

BRERitiREBER, SRR, RESIEIIRSZIE, YIRERRRR

/b, (BE—AEIFREIERIR RN S TR,
n BSHTRS. BAKRENINFE#IHEIRN0.,

n SERV,
s iR, FREEEBISENmES,
HRfRZEREZE 1L T mRZRT %,
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3. YR E T EANE MR

NIRRT e IR B R EREEI AR R SL I ZEE, FAICKERE
[BFR" RS [BE IR

TG IPTEFBRYSAERIR . LF ~ THF (30 kHz ~ 3000 GHz)

f (Hz) 104 105 106 107 108 10° 10" 10" 1072 10" 10" 10'> 10

Wmeses | BEE1IN 4 |
J PR | | teEm
; e EsE wE |
aé%i %}%E T T
-l <> -+ =
e < 2B

"LF  MF HF VHF UHF SHF EHF THF
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3. VIR E T EBREETE 3.5 JES S I RUSRIR E AR

EE%%IEEHKE’JHEUO
Q/EZ/)\’Z“ i
m 300 MHZz~300 GHz (GETm ~1mm) ,

m FEFEH: 2 ~ 40 GHz,

EEFEEE L&,

m HOERERE . ERBIEEXRIRS, —AgRE 50 kmAEf,
m 100 m SRUXRZEE: ERIEEAIEXRE] 100 km,
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3. VIR E T EBREETE 3.5 JES S RS IRIR E AR

B HHES AT S ERYIREURRET, NS5, 2A4AE
NIEIE] Nz

ZRIBENESEINE—RESTERRIKE, XEZEHN,

fEES1

(5 SIS (=2 M
o 0—-0 1 6—-0—-0—0
E FRISRIBEF,

®
/ﬂn

(=)

§4‘T‘lﬁ\
©

é
Hih
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3. MEE T EmRNERIEE

60
3.5 JESS| BUEMIRIS. TLBHIRE(S
IRAGEE (ADLASEEIRE) TREAT A "1\ reaam_ 2scqaw
HSEE " _BPSK4Mb|t/s\\8Mb|t/s
» STAEERSRASIER, SR T A S
Mk, IZABEAHIE. B e \
» WFEHAER, SEESHIRERN s |
BB ARG B ES, j
= WISRFAF TR TSR M E O a |
IIRUE, e ST BN oL
%5, EMERLAIRIEEAREEEK. )

B S ENRRE SR
tb. EEIA. SRR
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3. VIR E T EBREETE 3.5 IS 3| RISIRIRIS E LR AREIE

IR AIRIBIE . RUKES]
m PURIRT] D PRI —RIARAMESNEBAEE M —uk,

100 m SRIREIEASIEBIEEIE
XZ 100 228

Bk PEEEESX
RIISEX 18000 ZE
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3. VIR E T EBREETE 3.5 ES 3| BSIRIRES T A MREE

ItEERURIBE . RS
n TEEGR
0 FIKKEINFRRES, MESCERE, HBEEBINSERAK,
o TFAIRBFINRHEEENRE), MK ERRERS.
o STEESSNKENBLGERBEICR, MEEDBERRIRRD, R, ZFLhk,
| E%ﬁ)&,ﬁ
o BPuL 2 BB (BFRIMEE LOS (Line Of Sight)) , 1 eeEMEIEY), FESEN,
o BNEZEESSERIRN,
o SHEGBERANER, MEBENREEINREERE,
o X AREFULAFEBINAFEREEZRZA DI,
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3. VIR E T EBREETE 3.6 JES3 I RUSHIRS PRI

BEEESLr E2— 1 RukiEOuh, AR e B EKub S P E G
HUMPE U A ik ms/ S N e e K,
m FE4F

o DEFRALETIR MM BR— MR (LT LRERES, MRKEBEESE, BES

— MR (7)) PEEARIXETEE,

o BPEFXFENA: B & KEBIHEEBI T ARRIRLE,

o BPEEHISEREEED 1 GHz ~ 10 GHz,
n TEESS

o BEA=EX, BEEEER, BEMRRERE.

o BEEASBEERLTX.

o EEATIER A & 250~300 msZ g,

o REHENRE, MRS,

-

36000 KM

>
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3. VIR E T EBREETE 3.6 JES3 I RUSHIRS PRI

o
— . g |
A= \ ~
| - )|
| ey » S
.‘, - \/ & * \7!,  .
LA A
i Y\ N | e
“ g+
AN Wt e e
| NSk g N/ !
AN A [
« "/V,L\ “i PR \ v ~4
N L\
[ : . | \
[ A w N >
W S ERNVANS ~
- - —1 &
- / «— /9
€

SpaceX 7£ 2015 4F 1 Bigd T BEPEEESERG
"EnE"  (Starlink) it%)

FELRE2BERS: (PE2SER 2000 REBLIT) EFFtRER,
EHU, AR, K=, B m EECHRETEEE, Fan s
e SR,
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3. ¥ E A ELsiEE 3.7 EAFERERR 1SM 315

TBEN . ERTEEERNTETEEN,
TLREBINER . BE L INSEI B imE SRR AL,
ISM ke FILABHEER.

26 83.5 125
6] MHz MHz MHz
SAZE 902 928 2.4 2.4835 5.725 5.850
MHz MHz GHz GHz GHz GHz
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3. ¥ E A ELsiEE 3.8 {ESTIRISHIALIING

THMEAE R REBIT I S B
n THMEERT R BIER,
s KA GRIREII T 2 E TR LI M T el M.
n IIMEATE IR D BT,

, B,

Jl]
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3. ¥ E A ELsiEE 3.9 I3RS SR

INERESAIYGKR, ERIFIFSEEK, MAFATICAHISEIGR,

o RGEEEEIRE, AR, EVSRRE, MASHETR, FEX
FCCYFAL

. HKHTEE RSN 2T S, TR,

 BORRESEMNE LS, BRI e 2R
FZo
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4. S BEREA 21 SR, HESENGHHS S

S A (multiplexing) 2 B{E T ARNFRIE AN E,

. >
B, | B B,
A i
C, * - 2 C,
(a) SEFRERIRAYEE

O+mty) ’;

>

(s
(b) fEFBLtE S S
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4. S BEREA 41 FHER. HHSENGHESER

s 2 FDM (Frequency Division Multiplexing)
AN,

 EEAEESNEG, BPESTRE—EIEE, SRR ErEL
#0c FRIXANTT

= FIEARFERSREESHEAERR (BIT) JiR.

A E]
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4. S BaSHEAR A1 FHER. HASENGIHES SR

it EH TDM (Time Division Multiplexing)
» TP ERNBEEL D A—EREBERKAIS S EMRm (TDM M)
0 B— P ERNAFRES— N DM 5B EEFSHEE,
o —MNEFET S BRI (EEE2TDMITEE) |
s DM (E=5HFRAZERT (isochronous){E 5,
s FTE AP REABRNESBREFIERE,
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4. S BEREA 21 SR, HESENGHHS S

i8R TDM (Time Division Multiplexing)

B3I I
g [EER TR,
m ! !
| | | | |
| | | | |
| | | | |
| | | | |
ABClBIA B CIBIA B CIBIA B CID) |
| | | | |
| | | | |
| | | | |
S S S G G
TDM 5 ' TDMisi = TDM i = TDM s = TDM bsi
BE]
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4. S BaSHEAR 41 FHER. HYERNGHESER

s Z USRS o2t
s A1E N PEP&ER— T, SufESHAPRRERX N P,
o XF B IUFR M 21 A\ FDMA (Frequency Division Multiple Access),
o BRSNS,
s A1E N PMRERPSER—E, SntEZRARRRERX N PR,
o IXFFTILFR RS9 21z AN TDMA (Time Division Multiple Access),
o EFRAR D L,
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4. S BaSHEAR 41 FHER. HYERNGHESER

EHzs (multiplexer) #0953 F2s (demultiplexer)
m XS,

A, (A,
SR f—i 37358

T 225 KA BEOR2ARE / Bie s / 13938213680 / http://network.xg.hactcm.edu.cn



‘E" Em;ﬁ* 4.1 5EHER. BRSPS S

o ERESMEENHEEAS

0 ﬁﬂ%Hi/\’gﬁﬁf%éﬁ%i?_éﬁi%ﬁ%ﬁ)éﬁj, AT EVEYEISR A ER, FPX
P ECEINFEERIRBER—RRESHY,

a a| t
AR A K
B bl b | | t @ | | | | |
T (4 1 (dd ! [d({d [d t
| |I
C ¢, ¢ ' t% " #] #2 #3 #4 |
d @ NN
D +~— t 4 N> E Rl
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Eﬁgﬁﬁ;iyk 4.1 5EHER. BRSPS S

TS E R STDM (Statistic TDM)
n STDMEXTOMAYSGH, ©RETsIAEAVESEERIRI AR,
- STDMR%’J\jj#QHT/\EJEﬁ, TDMJ\J@J\jQE Hj'/\'E

Are A L° 2
b b I | I I
B | | |
allbi|bl|lcilc|ldilal t
C - | #1 | #2 | #3
: \
D 3 /N STDM 1
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4.2 BR53ER

4. (SIEEAEA

X2 WDM(Wavelength Division Multiplexing)
» N ERMECHBINER

n FRH— RS RERMERZ 7lUi\ZIEZ1|:|_'So
JERIE 8x2.5Gb/s=20Gb/s JeEER
l 1310 nm l
0 :1550 nm\ /1550 nm—" 0
1 1551 nm 1551 nm 1
2 1552 nm /EDFA 1552 nm 2
3 1553 nm| & %3 (1553 nm 3
20Gb
4 1554 nm| B — =P D— A {1554 nm,— 4
5 1555 nm/| &8 o &% | 1555 nme——" 5
6_-1556 nm 1556 nm 6
7 -1557 nm 1557 NM /
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4. S BEBEA 13 BHER

155 E R CDM ( Code Division Multiplexing )
s F— AP LR EFRIRT R EIFRSIEHI TIE S,
s SHEPERETERINEIIANENE, FIA=IE T,
n L7535 EH CDM (Code Division Multiplexing) S8 95 N R EHHAIE -
FRHE=RT, #iFRIEs 21 CODMA (Code Division Multiple Access),
o SRPERZIIEHRINERIAEHEE, B RIEASIER .
0 XM EREFRERIESBR@IIITHEED, ESNERUTHRE, A2 LRI,
o COMARARRERTER, EERATE, (DMARSHNMEIRIREKRE NE, Bt
ZZRTERA, FhlELRBEEME,
o RACDMATRSBENESEEMMREHINTEYE, HOTHREN, BABERANS
£ (BCSMAY4-5E) |, BREFAIINERS,
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4. S BEBEA 4.3 B5YEH

CDMA I{FI=IE
o FE—UEIE D9 m ANERIERE, FRRBA (chip),
n B RER—TME—RY m bit BB 52,

o REEE 10 KABCR m bit i F5Y,

o &RIELEAF 0 AIXzB R FHIRI b A,

fuan: S 3469 8 bit F3AE5IE 00011011,
1 = 00011011
0 = 11100100

BEEH: 1-1-1+1+1-1+1 +1)
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4. S BEREA 4.3 BHYER

COMA T{FRIE
n IBRFYISEI 7Y AR,

n BRXEBRIEIES = b bit/s, SLBRAIXRIEWESR = mb bit/s, EET, Frb
A R IR SR RRR m (&,

n THERE 2 KL
o B4 30 DSSS (Direct Sequence Spread Spectrum) ,
o Bk 40 FHSS (Frequency Hopping Spread Spectrum),
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4. S BEBEA 4.3 B5E

CDMA BUEEET =
s BPNUEDERVIS Y AR, Bw/REHEIER (orthogonal),
s P32 @= ST ASIHEMAFR (inner product) &F 0:

s-TEiZSiTi =0
M i

s (HO— B R EEMhZAE A NEE CHMISHRIRERZE 1,
1 & 1O > i m )
S'S:E;S‘S‘ =Ei§si = m;(ﬂ) =1
s — B R EENNZE R RBEEEFIIBCARTRER -1,
SeS=-1
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4.3 iBREH

CODMA I{FI=IE

it bk RE

3t 3 Wit

4 U TTLLlS

 HIBHRR S S,

1

t

—“— —— —

mAMBhE

S SERURBH ) S 4_-.-'_-.-_-.- t
S HRIZIOES S, - e P =7
T BRERES T, el

oomss s, g A NEM L

t

t

S S I

t

[ R S T,

1
0 1

t

O
O
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4. S BEBEA 4.3 BHYER
1G. 2G #0 3G

m 1995FAIHAYE—CRIUBINFIL (16)
= 199621199/ FHMAIE —LGSM, CDMA
WEIERITNRE, AU EE F BB IR,

HRE B E1BIA,

HFHIVFL (26) BRI T

N\

&

n BCBaNEERR (3rd-generation, 3G) RIESGEREIRERIIVES
oI R,

0 3G FAR2009F1ER, BAE2002FESMESE5E 3G T,
o FETFT2003FHAFER 3G, {B200957 = £,
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4. S BEBEA 4.3 B5YEH

1G. 2G # 3G

n 3GER=CEENE, ERBEMAEIC=AN Tz E, DhlE
o ZEECDMA2000
o ERHWCDMA
o FIETD-SCOMA

s EPRRREERR (ITU) REDS=HVREET 200055 BEWCDMA,
CDMA2000, TD-SCOMAZ=RERILLIRNE, BA3CEARNIESIENH
(000 EFMEam@iT &)  (®FRIMT—2000) .

s HRIERSIFEREEIE =12z, 75l
o FIEFE(SAICDMA2000, REECEBAIWCDMA, FEREIAITD-SCOMA,
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4. S BEBEA 4.3 BHEF

1G. 2G # 3G

s B—REENBERFERAMDZSUFOMARIELIEGI ST, XMRFHIEE
tRESE M L, ETHhEE LS,

n B URBERFEERBITDZU(TDMARIHFEFILI, B 7 &%
BE, ERARBYEEGREES, ERFMEREANE, BIDMANRSS
SIPABIR, BRI T,

s B=URIBERFSIIAREMZCDMA,
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4.3 iBREH

The Technology of Tennis * Why Things Bite Back

Inventlon & Technolo 0‘y

ER 4

Hedy Lamarr
RSEERAE
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4. S BEBEA 4.3 BHEF

4G

n AGERENMRENBEEERS, EET3CEEEAEM AL FHR. €l
FTREMER, e 73GREHARNE, FirEdR 7T —E Y BEBEERMNFHIL,
LUWLANIS AR IR FRE 5=,

m AGEREFE TD-LTE 0 FDD-LTE FRFHHI=C,

o FEREREN FRiFF, LTERE3 96, REWREENAGCEE&NE, BEeHELHRE
3GPPIANE] SEFRER(ZE R AR F—R B @ iinEMT-Advanced, FELGTE
TErE B X _FEGARRIREIAGRI R,

o IEFRIRAILTE Advanced 1 #%,EEPREESELEEXT4GHIESK,
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D Yiaomi MIX Fold 2 x [5F - o x|p Phone 13 Pro 13 Pro Max— % I8
< C @

w
3
o
Q
=

w.mi.com,

vapple.com.cn U s o=

Xiaomi MIX Fold 2 NIX FOLD i 15 FE3iE SRR P iPhone 13 Pro " e iPhor o

SGR+F | /il 7.0 Apple Pay EIES D &

TE Apple Pay

BEMAHITEIEE A2639 BI8*

300, 2100 MHz)

A2644 RS+

n20, n25, n28, n30, n38, n40,

5, 26, 2

0, 2100 MHz)

FRAHE 5G (sub-6 GHz), B% 4x4 MIMO ¥

;ﬂ;Ei%E% ._ ° ) & . ’ ' AR 8 I ‘ F3E LTE, B& 4x4 MIMO 7 LAA FARS

LR, A& 2x2 MIMO 5

ZINHENFC




4. S BEREA 13 BHER

http://www.ifanr.com/1149419
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5. HF MRS

EHREBEN T, MNiiERRIARF AR P Sk F R BRINTAUNN AR
KigT&xAmnER FOM iuRIUEE ST,

AT HIEBESRINBEHEE, TeeEhhEtEL LaaREMN
%, HRRIETZRERAIZER PCM B9EFE 5 0,

DU EMWISIERE. TN, BERMNSHEELS, RFEE—Ee
AR B E S S5 MR SRR B 4,

EHFHRIENT, SR ARKIE T e EZRITHERIR,
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5. HF MRS

BRI MRS FEEIT RS

n EREIRER S —,
o A BEARERIERRRE:
o JLEERHAAY T13EE (1,544 Mbit/s)
o BRIMAY E1 3R (2.048 Mbit/s)

n SRR
0 FERAEFLS SR,
0 EXIRESHIITMIRE—ENRE, GBI SR FAmRITFZ MR,
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5. ﬁﬂ?—{%ﬁﬁj?jﬁ 5.1 SONET

N T RRRBEAIFIEER A SO, EEEI1988F 2L 7 — 1 #aIEdE
fEmtneE, IMEIEYEEAFM SONET (Synchronous Optical Network)

m FEHAFR SONET (Synchronous Optical Network) F9Z R ATEhERSRE—1
EE BB ERTT (R .

B ICHERARSIEN T RGBSR RS RGN

o &R 51.84 Mbit/s HEM, XWEBEEESTAE 1 REIZEEES STS-
(Synchronous Transport Signal), X3YEESNIFRASE 1 9EER OC-1 (Optical
Carrier),

o MEENX T M 51.84 Mbit/s (BF OC-1) &l 9953.280 Mbit/s (BF OC-192/STS-192)
HITRIEE,
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5. I (EMRA

@22 FZ%! SDH (Synchronous Digital Hierarchy)

m [TU-T LIEERAE SONET oA, ST HEMERZEHF A5 SDH
(Synchronous Digital Hierarchy),

n —fARENAS SDH 5 SONET 2RINiaE, X M REeE—RERY,
m 5 SONET B9EEARG:

o SDH A9EZAIRER /g 155.52 Mbit/s, FRAZE 1 REIZEBEIR (Synchronous
Transfer Module), BJ STM-1, #HEF SONET {AEFR) OC-3 &=,
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5. ﬁﬂ?—{%ﬁﬁjgéﬁ 5.3 SDH/SONET

SONET i OC 45 / STS £%5 SDH Ry STM RAIXTRI KR

ﬁgﬁiﬁ% Sy i SRR
51.840 0OC-1/STS-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 Gbl/s
4976.640 OC-96/STS-96 STM-32
9953.280 0C-192/STS-192 STM-64 10 Gb/s
39813.120 OC-768/STS-768 STM-256 40 Gb/s
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5. ﬁﬂ?‘-{gﬁﬁjgéﬁ 5.3 SDH/SONET

SONET / SDH ¥rERI=NX

s EX TINERES, AE 7KDY 1310 nm #1 1550 nm BYBGEIR,

s EVPIEEE N T INEST,

o %ﬁ%ﬂ?ﬁ HZAMEMIX =P X =R RV ERATIE STM-1F45 F3%
5 J 9t

m ERCAIARIFT—CIEBRIE M A,

n SDH fEWIE S TR 2 EE 4IRS,
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6. BEIEABIA 6.1 ADSL

o . INVEE AT S.
ZEHEFHIBEEZRS FCCENX.:

BH MTESFIX 25 Mbit/s, FE E1TESRIX 3 Mbit/s,

NEBEANEIRKE, Xo8 2 K=E:
m BEmiRA.
m iR
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6. BB IEABA 6.1 ADSL

AEXTFRECFFP 2 ADSL (Asymmetric Digital Subscriber Line) 3K
m DSL 2E#FFF % (Digital Subscriber Line) 4SS, AZIEXIFR,
s BHFRARTIEIMEIBRIERF&ARHITHE, FeeiiaEmmIss,

m ADSL IARBHE 0~4kHz {RimtliS BB iaEHmEinEA, BRKIRBHAIAERY
SimsiE B Za R _EM{ER,

o TnERIERIRESANE IR 300~3400Hz ASSEEIAN, {BRFEASIFRA]
BIIHHESMEBIT 1 MHz,

s ADSL B9 ITU A9%REE: G.992.1 (8FR G.dmt) .
m JEXTFR:
o M7 (MISP ZIFHP) wRim KT E1T (MWBFEIISP) =,
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6. BB IEABA 6.1 ADSL

ADSL BIKPR{E e B SEIERLUN AP &R ZEP B IR RRIX A,
s AP, ESERITNEREA,
n FTEEE R NES IR ERRESLRAIAF Z& _ EAVEIRILETIEX,
m Ha0:
o 0.5 EXRERMAEFL%, EHnE=RS 1.5~2.0Mb/s BIRI{EIX5. 5N, (BXY(EiEE
Fig=E 6.1Mb/s BY, EilEEp4eE 8 3.7 8,
O gu%%@g)jé%ﬁ’\]é%@}ﬁm \E 0.4 2K, BFATE 6.1Mb/s BYEEIER Mt ReeEx
WA/NE=N
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6. BB IEABA 6.1 ADSL

ADSL VEHfE=E
m SKEAEEEZEHE DMT (Discrete Multi-Tone) JE#HIFTN,
s DMT FFIRARRASER FOM 5%,
o B40kHzLA E—B2N IMHZIYSimiuE X o miF 2l EE, EFR5NFEERT LITEE,
Mm249FEERT MTEE,
o BN FEELIE4Hz &5 (FTERRIFHE4.3125kHz) , MERAENESE (BIAAEN=ZE) =
TEFES, BRETE—XHEPE% CERTFZ/\RESIFESFH T EIEEUE,

st _H7fEE ™IfEE
,172335@,1%[ A - A -

-0 AMAAR... I

R (kHz
0 4 ~40  ~138 1100 ZEkHZ)
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99
6. BB IEABA 6.1 ADSL

ADSL HIEIE=R :

s ATAPSREREAETEEERK (BB, 22, SRIEBREPZRITIL
%z)ﬂ"; W}%BT =) , FE ADSL RABEENBHIRARER R e EE R A 8e
SIEREE/RES

o éADSL fBoiig, RPZAimAY ADSL EHARERERUNI R SRR, SF15
SRIPNFIER, UNRES MR U ESHUERIRE,

O ADSL A BERIE B EEIER
o X FRE E%E’]ﬁﬁ?@%ﬁi%%ﬁf@
0 BE TNTEUERAE 32kb/s &l 6.4Mb/s Z|a],
o BE _HITEIERA 32kb/s B 640kb/s Z g,
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HFAPREIENSHE DSLAM (DSL Access Multiplexer) 100

ey el ENIRIESET ATL: (Access Termination Unit)
e ey C (XFixfE Central Office, R {{Fzizix R t
6. 1Yy r EA;ﬁ* HiESEE  PS (PO'IL:HSE Splftrt‘e:'a; “ e Temere 6.1 ADSL
ADSL RYZHAY :
Z= ISP - EHT ADSL H9EAK -

Vo 5 i
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6. B IEAEAR 6.1 ADSL

ADSL?2 (G.992.3 #0 G.992.4) , ADSL2+ (G.992.5)
BT RSEHIREREE T ESRVEUER,
o a0
ADSL2 BskZE/DR 3T 8Mb/s. _E1T 800kb/s RIER,

ADSL2+ MPESIESEEIN 1. IMHZ T BZE 2.2MHz; T™MTIRFRDA 16Mb/s, sRAIEHIE
ZLAIA 25Mb/s;  EATIRERRNIA 800kb/s,

n KT THEEREIENFEAR SRA (Seamless Rate Adaptation), AJfEIzE
ARRTEEATEREER N, BENEEREREGE=R,

n WETHRIERSTENFSIEE[INEE, XXIEEMNEIEITHIF/KEEEIE
FEEAIEN,

ADSL A &S F Ak, EARIEFFREER LITEEREXEHIRGITSHP.
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102

EREARA 10

xDSL BUE D38 -
m SDSL (Single-line DSL): MFREFFZ,
m HDSL (High speed DSL): SiE#=F=RF %,
= VDSL (Very high speed DSL): ESiRE =%,
m RADSL (Rate-Adaptive DSL):
o IERRBIENDSL, SADSLH—1PFE, B BT ERIEIRE
o G|ga DSL: =R FRF%

WalTF 2012 FFa5EHHI R IIFL,
O @ﬁﬁﬁj 7T TDD (Time Division Duplex)f1 OFDM #Z27K,
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6. %ﬁﬁA;ﬁ* 6.2 HFC

yeerEMIES R HFC (Hybrid Fiber Coax) RERZFEMM CATV BIEAL
I ARRERREmERAM,
HFC MERRIEIX CATV J), Mg, SR IR mRRERSS,

s WER CATV MENTAAFNMEIIRIEHEE LN G, ERARIIARESIDE
PSR T5 B T ER &,

m HFC RRIR CATV NERRYEAREB S £ TEE 0 R IIEET, (ERIRIUSCET R,

n LA NSLImERER TS (fiber node) , BPY¢HERZS s ODN (Optical
Distribution Node),

n A ERICESHIGRARES, adERl NERMES,

TR BE 2 R E B 2EBE / ol / 13938213680 / http://network.xg.hactcm
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6. %ﬁ;ﬁA;ﬁ* 6.2 HFC

Sk ik A
PeLCR
Ay

[EI4HEE 4%
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6. %ﬁ;ﬁA;ﬁ* 6.2 HFC

FERY HFC RIAYSTH RIS

T35S
Ltz \ ‘
EiE VBB, AT SRS
$FEE(MH2)
5 65 87 1000
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6. %ﬁﬁA;ﬁ* 6.2 HFC

HFC /P, BT RESETE—THAFEOE

AFEO S UIB (User Interface Box) B2t =&z, Bf:

n (FREMMEIIEERINIIRE (set-top box), JAEEIEEZIBFRIEEIH,

n (FERNREEZR B FRIEBIEL,

» (FEAERAEHIERESSERERI FI AT E,

s BaEGHIRRERS =0 HFC NMEREYEGIERESS, ETIEEY ADSL EwI#EE
RBEEIVEZ, HEFEMXIER, MERTEER I,

=yA HFC BYASIRERRRERR, (BEEHRTF HFC EEEF5, FEitE

SChMERFIRE R NMAER,
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6. %ﬁ;&A;ﬁ* 6.3 FTTx

FTTx (FE£FEl.....) R—MEIlEwEREAMIIEER,
s F5 x A CEAREE,
= a0
o JEAFRIFPFTTH(Fiber To The Home):
HA—EfREAFxREN fERRE REAN SRR A,
o SEAFZIAREFTTB(Fiber To The Building):
HAFNKEEEERABES, AEABAENR LD EEIZAF.
o FCAFEIEIBFTTC(Fiber To The Curb):
JEAMERIIANGE, MEBLEISAF £ BER SN LB,
o YEFEI/NXFTTZ(Fiber To The Zone):
HARNNK, WINXEZ PR AR LA G iR,

!
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6. BHIEARA

YéGicZ& ™ ODN (Optical Distribution Network)

FRLELATT
BEHE ONU fORIE Fi5
KAFL Y
oLt |—X20* N A [T
F5 e °0 a :
ONU
$55E ONU R3RAGSIE -
Lf3 ONU
FF T ki - —
oLt |—+*%°__mN ~o pEmm
OLT: KeISeEin * :
ONU
=i HHLLR (ODN) R

¥¢EoER ODN (Optical Distribution Network): {F¥FFEHIKBERZIE,

O >

| =%
-5

FoiRRIEC M EFR A TCIEYEMLE PON (Passive Optical Network),
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6. %ﬁ;&A;ﬁ* 6.3 FTTx

FeECER ODN (Optical Distribution Network)
n XAENESER WDM, 17 ™MTo s ERARERYME.
m 2 MERITHITCIESEMEE PON (Passive Optical Network):
o LUIKMNTEBESEMEZZ EPON (Ethernet PON)
R EFEARLAKMEY, R PON B9FAFNEFISCII AR AT,
SPELIXRMAZFRSEY, FEERNME, ¥ RitE, EEEE,
o BB GPON (Gigabit PON)

SKFBATIEE X GEM (Generic Encapsulation Method), BJ&E 2SS, Bl
S BVEIRESIR MRS RREIRIE, SUKREBELLEPONYT,
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6. BHEIEANRA 6.3 FTT

AN
KSPX4810%& 5 l

KaFxos 1551 »
X98 Il &3l -
FTTB—

XU BN

' -
- o (};ﬁgrogu
S i
St KHBBEMSE k PohEEtE
o, |l
(8 40 SE BRI XDS LA \\' cazsm | o
' ol

YR 24 e 2 B AR 2B / Bileks / 13938213680 / http:/ /network.xg.hactcm.edu.cn



speedtest.net,

https://www.speedtest.net

StudioCloud bilibili ¥ ESAES aiE ALY tin L)@ L Monitor | Tools ) Sdkigut

(?) SPEEDTEST Apps  Insights Network  Developers  Enterprise ~ About 2 Login

©) RESULTS SETTINGS

SHARE @ @ @ @ Result ID 12800686

® PING ms @ DOWNLOAD Mbps () UPLOAD Mbps

3 515.60 423 43

=
- | Connections
: HOW DOES THE CUSTOMER SERVICE OF
Multi CERNET COMPARE WITH YOUR EXPECTATIONS?
| AIEFRESG
L 1 2 3 4 5

Having Internet Problems?

Popular services with reported issues
Slack
® Possible Problems >
Peloton
©  possivie prostems >
@ Amazon Web Services >

on downdetector.com

9, ] )

OOKLA 5G MAP™

See Solutions

Subscribe See Rankings View Map

SPEEDTEST® APPS ACCOUNT OOoiLA




R https://www.speedtest.net ...

@urrFe O Dree v=4w Qen StudioCloud [ =iz e 58 bilibili &% Bifses © FE+E [0 CSDN &7 Microsoft @F 5582 © HIE 52 AW W finelybook LJB&E [ Monitor | JTools L) ukight

(9 SPEEDTEST Apps Insights Network Developers ELpterprise About 2 Log In
A
™ A
OOKLA 5G MAP

The interactive Ookla 5G Map tracks 5G rollouts in cities across the globe.
Updated weekly from verified public sources and Ookla data, you can follow v

operators' newest 5G networks on @0okla5GMap.

+ DEPLOYMENT TYPES

- e v 947k

© Mapbox (2 & OpenStreetMap [ Improve this map

GLOBAL 5G STATISTICS

To request additions to the Ookla 5G Map, send materials verifying the deployment type to
pressi@ookla.com. Please include online sources or a press release detailing the deployment.

5G Deployments.

5G Operators




Thanks



