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£ PON AR EEHTEF , FSAN/ITU F IEEE #2217 EARESIER . GPON 1 EPON 514
WA , GPON #1 EPON f9 F—#AR XG(S)-PON #1 10G-EPON th B2 mighFtb N AKIHERS
FAE A,

ARG TiTiE=R IEEE ITU-T
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(IEEE 802.3ah) (ITU-T G.984)
10G-EPON XG-PON(ITU-T G.987)
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(IEEE 802.3av) XGS-PON(ITU-T G.9807)

25G/50G-EPON 50G-PON
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(IEEE 802.3ca) (ITU-T G.9804)

# 3-1 PON AESH

GPON/EPON #ARILAAAFREEIHEEEANESN , BEBREEREREARA, 10G
PON HJLAJS A2t 300Mbps-1Gbps #E5 , i#iE 4K/8K S SSAMERF | LAK VR/AR W55
HIRTEAS . ERTERARRE AR WSS 1G LLER=EK , LK PON IEFEEYT ER 56 Tk
&, , X PON SARRTHERARERIZR HESHEK.

T— PON \NEABEZAEE | 2HRRIRKIEENZ RIKEMRARARLER, NTFT—
KRB EIRER AR | BIEERIESE) 25Gbps 8f 50Gbps , WTFAESHHENERK , TILKA
SHEKNBNARY EL. X817 IEEE 71 ITU-T SiRETXMNEESSHITHR.
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3.1.2 T—f{ PON AR EHE
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IEEE Y PON tREZIHRIALLEHRD A=A

1. %—EPON#AR , BARFREIEEE 802.3ahfE 200449 BIFE 5.

2. B10G-EPONFA , HARFRAIEEE 802.3av#E20095F10 5 IEZARAE.

3. $B={25G/50G-EPON#A , HKATFEIEEE 802.3cafE20205F7 BIET 5h.,

25G/50G-EPON IEEE 802.3ca 9 IEEE =3I T—(L PON #52K , EAHENT :

1. 2013%F , IEEEFHABRING-EPONFAZ , B3z TIEEE ICCOM , 3ING-EPONRIMIZTEK.
RARTSEHITHHT.

2. 2015538 , &# TNG-EPONZARBERF , 201557 BFFAEEI100G-EPONREFIE |
wpZ HIEEE 802.3ca.

3. 2020478 , KFrIEEE 802.3catrfE |, MFR T 100G MACEERRELE | IRHEIFK25G , W
IRISOGHRIMACRIRR , Heh25GH AEXIFRL0G/25GRIRIFR25G/25GRgkHl=t.

3.1.2.2 ITU T—f{ 50G-PON #{FfEiHE

FSAN 4HZ37E52R 10G PON #5AE XG(S)-PON 4IEZf5 , tHEs1T F—t PON HUFfsR. &
BT 10G ERAGKIKENN /£ 2011 FEE5) NG-PON2 AURERATNA 2015 FEsemintsE.
NG-PON2 i%&#£ TWDM-PON {EAEZERATIZE KM 4/8 RKEMNAST ZKIKEA 10G TDM
B, EEEEERE R R ERE A=A WDM overlay AR, NG-PON2 g9XgEFRKE
) 40G 7 40G/10G L17 , (EZRFAEENEHNERATRFINAE , S5 NG-
PON2 iHFISIBHEEIE , AR FAELE , siErIaebkid.

ITU-T ERFRE T RE0EHHARRIAR 2018 & ITU-T |AMmERLR Q2/15 Bah 7 ™K
iR PON £ ABRH | AR F—EE PON B \RISFARRIA s, 2018 £ 1 B 50G-PON
FREFE ITU-T 32I0 , REAEPIRA 1G~10Gbps #8 , Fiit 50G-PON 7£ 2025 £ALESER
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BRRATIESE—ERE PON SANUER BIVEM , EPiRKEREXE  BESAERAT
FSE

1. FRIBKANTEE. HARE.

2. PONRFFRAM.

3. SRR,

4. HIEMBNLISE.

L2 O REBASREKANAR | THEEFNEEHMEIE | FIRFARESRA NRZ LIRmITE
AR. B , T PON $REBTFRA 25G/50G FrPE=RE, , O iR LAER BRI 100GE LA
ARFEGE , FAILMER DMLU/EML Ees | YBRESCHE R  BIUkA=. m C. LiKEREEK,
FEXASFRIES. HEERAHTERRME , Hit8E. RAMINEEEH—SHR.

X3F PON ZZHIzRE M | IEEE/ITU-T EFHA PON Z[8 WDM HZHER , = PON
Rtz , ELRSETIARRRL, [ERT=EE IEEE 1 ITU Y1 ERSHIEHE | ITU BRIEHIKS IEEE (F
5—31, 75 GPON & XG(S)-PON {RiF#t7z, itk IEEE 802.3ca i@l TN MTR AR L
TREKAR  THEAEEHFREE | [TU MT—NEEK  HTRANEK | 908 3-3 Fix. ITU-
T 50G-PON HTRIKBZMIER , BiomRMENIeEH. ITU-T X T—K 50G-PON thEET
A 10G-EPON B9FESK, IXHFRA LURIBAR SRS ESLI S FEH IR

1. 10G-EPON/XG-PON+2*25G-PON

2. GPON+25G EPON
3. 10G-EPON+ 50G-PON
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50G-PON USO0 narrow 50G-PON US1 narrow 50G-PON DS
50G USO wide 50G US1 wide
Wavelength (nm)
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50G-PON JI<#HIX!
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X RX
Ll
) H
25G NRZ X Driver Optical TX ~ ODN Op?zcsacl%RX 256 25G NRZ E
(25G DML/EML) PIN/APDITIA) CDR H

3-4 NRZ /AHIZRMIAE S RE]

NRZ BHEHERRRFLIEE |, KECEHFILAER 100G LAKKF] 10G PON KB

FelvgE, ERSCIA AR |, 5 OOK EiAHISRES :

> Foi9f NRZ : ARikisflissiintasR 25G Jeasit | XM REGIAT) 25Gbps &R,

> B9 NRZ | KEIHFZKERIA 25G Yast , BidEMEE LIRS REUE | kL
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2. Wi
TX RX
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_ . a ;
25G NRZ Pre- Optical TX oODN Optical RX (optional) 25G 25G NRZ S
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IDFE)

Bl 3-5 W HHESIZEAE SHRE

W HFR— M HIISUERIS S B THEPBEES 0" B BEES T+ 1"
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> TEXHH

B T HESSIMA RN S, £ M-Z 3HIEE RAEEEREFIRLIEE

(AM-PSK) BEEETT, 2O RS REEKRTLASESR —i#E IM-DD RFEAIEI

NFHRS, FoSHREESK.

FEN—HHEM R B RBOR AR FrZReEES ) | RERHERER ,

FItERRIR RFEEEREFRRNERRNRG EERE M-Z FHARAT RS,
3. PAM4

™ RX

25G NRZ PAM4 Optical TX ODN Optical RX PAM4 25G 25G NRZ u

Mod (12.5G DML EML) PIN(/AZP'?)/GTIA) Demod CDR

3-6 PAM4 JEHIZROFIESIRE

FkIEEASI(PAM)EBMEHR AN — , RIBERRE 2 M L E S M EIAEN
RETPKTIEE (BB ) LB StuHERIER, (£ PAM EFINETEZENEERESE
BERIERT | FHESRERHERESIIEEAE , NSRRI IR A
A, PAM-4 5 4 NMEBEER , 8/MEE LA 2bit BER. PAM-4 EHIREESIRE
33F NRZ a2 4 2. PAMA IBHIRTLASKAD 12.5G TEaytasft | (£ 25G fSS |, BR
EMAIN BERIE SRR ER EE AD 71 DA SR A TR |, HEBHrEER
PR SR E A TR B ME,

LA 25G PON AB1R , GEZFEEXNSZFLIEMSESIS R TR, &0k 3-2

> MtgE L& . NRZ #1 ODB 8ERRYF , EDB 1 PAM4 MR E,

> MEFHEE , NRZ 1 ODB &3k 25G 284 , Ty EDB #1 PAM4 B 10G 28430,

> M EZE , NRZ 1 EDB &&& , PAM4 LHiRE %,
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NRZ FW TR BN T

HIEED NRZ PAMA4
GteE) ODE EDB
BeER 25GHz EML | 10GHz EML | 10GHz MZM | 10GHz EML 10GHz EML
BB IM-DD IM-DD AM-PSK tM-BD tM-DD
yeszi (3B (AFEF)
T, 25GHz APD = 25GHz APD | 25GHz APD | 25GHz APD  25GHz APD
E R = =] =] = &
EERME == = i == ==
i 25G 25G 25G 255G 256G
B4 2 2 2 3 4
TERET 0 0 2 ] 0
BAsEN ZeEmieg 7 == 7 7T =
SR T 7 7 e R=
SNR n:l o4 e - =
s Hiz o ciL CiL C/L C/iL
R & =) = =2 =

R 3-2 LIRRIGESIRA

FALLEDHT , BRI 25G PON SLIIEEX M Rl ELMENE — M2 OERHT
s | ERHENEEERIII S E. EF NRZ 4Ri5H 25G PON BIFZR1aEE | S8RAVES |
VTERRR /IR ERIEFN A RAIEE R, BURIKSEI 25G EiERfE , MRS SZIRIKEN
AR IBESPRE ( Channel binding ) $ARSRSLHL 50G-PON ( 2 iK1 ) . @AY, 25G NRZ iARfG4E
AES L RIEFIERUIEEL | BLEIAE 50Gbps #EE,

3.1.3.3 EHIWERSERA

REITEHEHEIRE ( BCDR ) 2 PON RFRIKHERIA |, 10G = H17#7 BCDR 4% 2428
# , BXAELE PON ZRAHAIIEERA. BIBE 25Gbps EZRAY PON MIE{SAEINESIE
378, ZAT 25Gbps #Z BCDR SRR A TFHRMER , LB SR LR EHER
25G BCDR G H . PON REEER MR BCDR SIAREZRIRT RIS R —MERIRT Alexander
BRI | IFE—FERSE Oversampling 1BABEEEIAR,

Alexander 5 KtBFR/9 bang-bang £48 , £ 1 4> Ul BT E FEERERRES. LY
RESIURREESHNFEHER | MoLFIRT e SEUERER]. Ha. SERZSAIIER.

PON EFt5R A Alexander $R3CH] BCOR THRERRERNIFER , SLUIEE, AR, (B2
F Alexander £RFY BCDR 2EFRIGEAIN , #URSIEIRENEENEREK. BATIRS
BCDR Y% EHRTE , Oversampling HBAAEEUAET 3 EIRIFEAL , FJLASCINEIFAIMERE,
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3.1.3.4 %38 FEC 1K

T—K PON £ ARBIEME MET B EETE LDPC fRigHoR E, £ PON &4, HTSET
EFREER | BB F ONU FRRISEARIRTU RGN F RS ATE SBEEE ( Slow Transients ) . Y6
KERUBR RN ( AIERFRERISE A ERURRR ) . ARG AR BB P HIBFERUA | 7 burst
AlimeS I N—EENEBICIZHEE S HAISNESSER, AT  AEBD LU B4R 20 LDPC 47E5 )
FEMEESER A EREHAIEE, LDPC BFHPIRSIISTINER R | RSB IE
FHNHNEEESIURR , BREE— SRR,

59, #% 5G KFRY polar 4wfFRS , /£ ~—1X PON =, fReT8ER IEUX Reed-Solomon 4wfi#
BrEREAE , R\ FREEHHAFRATSE,

3.1.3.5 (FEHERAR

ATLHESH ONU EHhEE , ONU BTLISTRFEZMEER |, ONU RIESMNEKIBEH T
EMFHEIEURE | FRNBESIERA., SHF—NBER ONU IEEEZR) 25Gbps , XIFFNBE
A9 ONU BIEEIEZR/ 50Gbps, BEYFERASF , WIR— ONU ZHF—NMEE |, OLT RIEEUE
Bt , OLT # ONU A MAC $UEBREYEI— ONU ZHHABIE EE4H ; MR —1 ONU KRR/ ME
& , OLT KiXEERT OLT $833Mi% ONU B9 MAC $UEBRSZIRE S ONU SHiFa9imiE E1EH),

A IEEE802.3ca 25G/50G EPON Ffli# T TisthR :

5 15 : OLT Bkixts ONUL f9EHED AL n D EQ , 81 EQ B 8 MFTRIKE.

%5 245 : OLT 1RIELA1Z ONU FEFrEFEE LT =S E  REES MNEE HIEMmEiEN
FHAREFEREURERISRIR T,

%5 345 OLT tRIESE 2 SR nEeiBEUBRMA—1 buffer 1, buffer 4 %1, {F 4 4
@8 , buffer § 3217 , OLT IERFCAISEIREE LAEHEUE | X NEERA AR , OLT %
HiEEREEFESE—MBER 1 1 EQ , AEE-ANIBRIREE LERmET EQ , =14
aISERNEE EERE= EQ , EIMNEERINEE LIEREND EQ , F— M ERRIEE L
Emssn EQ , LULSSHE,

88 4 &5 1 OLT 15 buffer FRIFHIES BRI NI RAVEE L& , OLT B MNEE LIEEHH—
AHUERTEII_E TRk |, #R ESH , EBEREUEFRAI— Envelope,

£ 5 45 : ONU RIEE NEEEUEEEN ESH 3L, ITLABmENARIBENES | IBELFH
HiED R EFRE MR EUEE.

SRXIBIRWAIN B R EF AT NG &Y F13m
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ZTEPH

3.1.3.6 {RIEREIA
{6455 PON RGrhIEASERINSEA TSR | MERERSA 200us IR, EEEEEMTE :

1

ZEEN

LEFEORT OLT AT, EE ONU, A TLHIHUEEM ONU , OLT FEHAM BT AZ
FBEOLURIL ONU INR%EE ONU BEBAERPRAIER ONU Mz EHARIZER AR,
FEIERES |, 25 OLT X ONU #{TEERT , tBHFEFMZREREN , IEE 20km EEEAY
BRLEHBEOTE 250us , At , HREHFEOS RAOEREEL,

1&4%:DBA

&4 DBA ELEET ONU RSB KEL OLT X+ ONU HUiREWSNIfmit T , BIshSHeEs
SEC DBA, s A EAEZIUSHTENSHAR , ERTRFE—CIRET
XJ ONU RY_EATERT SRR AN EFIER,

T PON SN THESRET VR #1 5G HEESS |, fBELZRIAY PON oK |, BXIEH(RIE
BRI , BAATTZ=T

1

£14W

CO-DBA(Cooperative DBA)

B}k (Station Equipment) 54 Fik (Child Equipment) By _E4T&4AT , &k (Station
Equipment) &0i& Fu4 (Child Equipment) E{T(EMRYEIARTEIFIAR /)N, B ik (Station
Equipment)#1 OLT Z[EMEILAE , 2RI EFuk(Child Equipment)dy_EiTERATIEIR
K\, OLT fRIEBXEASEIRRIAFUA(Child Equipment) DECIFRMNATEE | (£15Fu5
(Child Equipment)d_E1T{&4#HEE ONU FRRIEZRTEAEIR). SHE 3-7,

Scheduling
Station information
Equipment Cooperation
oLT C-DBA
Grant
BW map ran
ONU Data
Child Data
Equipment
ONU Buffer ;
Occupancy |
0 S ——
Latency

BRI AR AMET B
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3-7 CO-DBA 7543l

2. INERRITEES

BT YIRS | (HEHREOECEN/NERL, EINEEE | fEEEPSTRE D BRI EIER

BN, NTTAZIRINSFHEERIRTE) , FrREREARIRE , Z2UE 3-8,

oLT C-DBA C-DBA C-DBA

ONU

User

oLT BWmap BWmap BWmap

ONU

User

3-8 /NS T EE 7B

3. TREERIK(DAW)

LEELFE DAWADA) £, TAEEE (N AS0Gu) EABFNEEHEN , ELTE

BE EABERHEND | HR T RHEOHRAMNE, 20IE 3-9,

50G ONU
Asoca )
50G OLT ;\\sncu Optics MAC
DA
ASDGH A.")l)(.‘-d
MAC Optlcs Asocu Asogu ONU
Aoa Aoa
ONU

Asocq: Downstream wavelength of 50G-PON
Asou: Upstream wavelength of 50G-PON
Apa: Dedicated activation wavelength

& 3-9 DAW =5l

CO-DBA FFZ PON VLSRR | SCHERX | fvERTTE | SRIMEARNER. MEA
AUEBIK(DAW)TE | SRR S | MBI ARSI | SRR | S5/ NN |, 18

tt CO-DBA ISEBIAME.

SPXIETAR B REFIANMET &

H1I5]W
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3.1.4 IEEE/ITU-T T—f{ PON AR

3.1.4.1 IEEE F—{{ 25G/50G-PON A

25G 25G
PHY optics
25G 25G
100G PHY optics
MAC 250 256
PHY optics
25G 25G
PHY optics

3-10 100G-EPON pw&gzats

25G
optics
25G
optics
25G
optics
25G
optics
25G
optics
25G
optics

25G
optics

25G
PHY

25G
PHY

25G
PHY

25G
PHY

25G
PHY

25G
PHY

25G
PHY

25G
MAC

50G
MAC

100G
MAC

3-10 9B a1 IEEE 802.3ca FEiTiehd 100G-EPON RIRZEEN |, 3% 25G/50G/100G Y
MAC R, AT7HHZENERE |, aTLUEEERIKKA 25G OLT/ONU , BEB& 50G. 100G Ay
OLT/ONU, BB FrlEi ek ea ZRI M sE a AN AL (U MEE ,100G-EPON RABEERIK |
BEESHNARSEHEM 10G-EPON ERFER— ODN sLHHE, 7 OLT il , 100G-
PON BiZiRS EREEESA— PON OLT im0 , BIFISHF 25Gb AILEEREF PHY EiEE,
MAC Ex#F 25G/50G/100G SHE=R , HFEIBT channel bonding $ARELHIIEZ A 25G PHY

BEFEELSTFESR MAC &,

2019 S IEEE 3¢ 802.3ca 7 1&1T , MIkRT 100G B9 MAC &= , 2457 [EEE ~—/{ EPON &t

== 25G/50G EPON,

IEEE 802.3ca XK= O IKER53 . NRZ 4%f5 , LDPC iR $E.

ERIKIRER 25G , X TIRAMET, (AERITRER ¢ E1T 10Gbps , ™7 25Gbps , J#RE&E

k47 25Gbps , 17 25Gbps.

FERENT 2 fHII=RMEZEY 9S82 1) PR20<=24dB ,Xfiz 1:16, 20km or 1:32, 10km ;

2) PR30<=29dB , Xy 1:32, 20km,

EXNT 2 EMERME , 952 1) PR-S XL 25G &, 50G %37 PON ; 2) PR-A XI4L 25G B

50G IEXJFR PON,

EEZEMFNETS S, PR-S20. PR-S30. PR-A20. PR-A30,

H16

BRI AR AMET B
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3.1.4.2 ITU-T F—{X 50G-PON }x#£
ITU-T 50G-PON F 2018 & 1 B3N , FERTEITIES | BfAE 7 Zi&4w8 NRZ FIRI<E1 L.,

25G/10G ONU
50G Rx 50G 50G
Passive Power Splitter 10G Tx PHY MAC
Min. 1:256
25G/12.5G ONU
50G OLT 50G Rx 50G 50G
12.5G Tx PHY MAC
50G 50G 50G Tx
MAC PHY 50/25/10G Rx 50G/25G ONU
50G Rx 50G 50G
25G Tx PHY MAC
50G/50G ONU
50G 50G 50G
Optic PHY MAC

3-11 50G-PON RJ£&ZE4H4

£00E 3-11, 50G-PON REEFKSTIN 50Gbps iEZ(EH) , 50G-PON FRERE T30
49.7664Gbps , F17374% 9.95328Gbps, 12.4416Gbps, 24.8832Gbps. 49.7664Gbps PUfiE
B, RIRIRADRA NRZ, SRICRA O IRER , W& 3-12 , MARKENL 1342nm+/-2nm , F4T
IBEABETE . B5 GPON/10G PON HEFZEAE Option , &% 3-3. KIWERMEEEX(
29dB #1 32dB W MNNERER, A TIRSZEWRE , FEC YUnRBXESN 1E-2 , RBEEES
BRI ( LDPC ) MsE8EE, SHEIBREAI A Slicing FFHEATERTRH.,

Narrow band Narrow band 50G DwW
50G UWo 50G UW1
1260 1280 1300 1320 1340 1360

3-12 PON EE#K

US0-wide USl-wide US0-narrow  USl-narrow

s 1260-1280nm | 1290-1310nm  1268-1272nm  1298-1302nm
10G k7 e BE wiesH g
25G EiT Bz =S e BE
50G EiT s FRrdie wigsH g

SRXIBIRWAIN B R EF AT NG &Y EI7T}W
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% 3-3 50G-PON <#i%l

3.1.5 T—{t PON R

T—X PON AR &S
1. B&BENIZER10G-EPONSELERH
ERBLEMEERERD XA EPON £K , HRIE/E#H T 10G-EPON AURARTER |, 4L
BIHES KA 25G/50G EPON ARVEA T—HEARKE  mMRER S  HER
kBT VR/AR B EER
2. ZEBEBER
HRIERIZERERRA ITU-T GPON #ARE&LE 2480 GPON IETE/ 2RI XG(S)- PON
IEEZELZ SN | EFIFE%E ZHN 10G PON HUREPEMER. ELEUEHBMSIARRL
> XG(S) -PON i&Ei#Z| 50G-PON
XG(S)-PON 7E5ehk GPON HEHEZ f5 , AT HEFRRKRET VR/AR B EaaEs
=it 1Gbps-10Gbps BI%E LS A 50G-PON F#1 XG(S) -PON 17,
> GPON J&Ei#Z] NG-PON2
B F NG-PON2 (9 ONU aliE eI AR , BATS | HRIAEAREIHIE
EFRIR.
&8> 1&4 10G-EPON HiEE R thaiF#E 50G-PON , F#1 10G-EPON 17,
3. SG7¥<$2$¥ﬁik%?f§
50G-PON EREHIXHERIERIFE , MEFRK 5G ABMEWELAA , T—L PON
A% Mﬁé@fﬁ’]iﬁﬁﬁﬂ)\éﬂﬁ BT, To ARSI, X LIS RSRIE
ZFERKAY FTTH ODN W% , SCHGEIRARBIR  IRKEEE Er AR NFISLER A,

3.1.6 i@l F—{¥ PON fA5iHE

FXBRREMFRE T T—X PON SAWR , @37 7ETF 25Gbps HmEN FT—HRAFE
BSERRGY. SRMEEREZRLERAWG) LAIRSERENKEES | X 25G FIKHEEM43N 25G
EML/DML/APD/TIA 58% CDR ) T FeeixsSRmEREZ NRZ, Duo-binay, PAMA4,
DMT) . ##h DSP BiERIMREH TR AL,

2017 FhXEEEZEDE MWC B EaIIRER T 100G-EPON RYRESMFH, 2017 £ E
F PNERS LEXE "HIHATSHEAR" HEERERSLINENKES B R IHIGIE 7 X
R 100G PON ##41, , 3UE 7 XIFRERIK 25G #1 4 X 100G PON R4,

th3EiZ IEEE802.3ca 25G/50G EPON tREMNRRABAZ— , SIREHRAIEITHRNA

%18 ™ FRXIETARA A REVF AT AMET &Y



ZTED3* T—RERENGRERERS

A, R ITU-T Q2/15 T—HiEiE PON SARBKRBRIARE . MEMNEEREE.
=81, RTPHELBENIEER  ASHIEERERRA ITU-T T—R PON 52K , J9lttAds<iE
HUSEREE 50G-PON K ARISEH , FURkHER) 50G-PON BIBASHIR .

3.2 T—UR&EEANRRST

3.21 DSL#AR

3.2.1.1 AEmEHAPARELIEAEAR

LFtHEE 90 FX | EEEBMINZESER , EREUER ST RIFAIGEE, FRIREER/NE
2AVA9H%S Modem F1 ISDN W SS{ERASTIAE | $RELMER T EEIEEI  FABEURRSY &,

AL | SRR S FHANE B TR xDSL BAF ik , 61& HDSLADSL ,
ADSL2 R ADSL2+, Hef ADSL2+LAHEERIEEmm RN EEmE , TrEEICERAE
24Mbps , ADSL2+ARTELEEEINERI 7T iZ58E.

BB AEIBER , ADSL2+IARLAHE T K. VDSL2 BAKBAEERRES
17MHz EZ 35MHz , #5RFEIEYk. M Vectoring FARKIHIL |, R T KEIRMIREA R
A, Vectoring FEAEIEMEEENRIRE MBS EI ARG ST THUE |, 5 VDSL2 BAREIEL
W7 BEIRZSEIRRIIREN.,

i G.fast K , MIEFESRL HIRIETFIRAA THISE,

RS RAREHES
#%=MODEM/ISDN 2B+D ADSL/ADSL2+ VDSL2 17a VDSL2 35b G fast
‘ % 56K/128K > ¢ 1M+ 5 10M+ 5 100M+ = 1G+
1990s 2000s 2008 2015 2020

Bl 3-13 fRERABAREHIRE

3.2.1.2 G.fast S|SMALHNFILRIME

G fast AR —F{ErEIER L ESCIEEERERAEANIRA. 5 VDSL2 18EkEs |, G.fast #£5E
SR NEZ S 7H 100Mbps [ 1Gbps EE 2Gbps AIERH , EREENBEDEAR T
EFHIEE. F FTTH 98m#h5E , Gfast AILMRRIFED R THATEANF/ AP, ANF&

SRXIBIRWAIN B R EF AT NG &Y FE19m
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HIRIRR , SCHEE MR R EBE ORI T .

G.fast RN FEIZEFERE FTTB, FTTdp , LAKRERS) FTTC 178,

EFTTBIZRT , KASEIEF (NLE ) NI T=ESREEE , BdLZin0 DPU i&&iR(H
G.fast N FlHEFMEEHNNRERR BREFREREEERE 100m 24 &8 200m,

£ FTTdp 58T HARARENRE— DT R BETREEIMESET LSEARF |,
FMIERE—BRURLRR. EERAFPIEEEEAED 200m,

i FTTC 3E THEFRIEEEETE 300m A B RAKIER G.fast 5K 40 G.fast profile
106b ) , AILU# G.fast RUIEHIIEEHREES 300m A£A,

G.fastfIEENBIGS
B ¥ e
'G.fast@FTTC I G.fast@F TTdp 5 ’ | Gfast@FTTB
il .

3-14 G.fast NAEZE

HEXIF VDSL2 5K |, G.fast FELA /A EHT TI2FFNSEE ¢

1. ¥ EASREHLE G.fast iXZ 2Gbps &¢
G.fast i ATE[RA VDSL2 Efili i ESEEIR, VDSL2 FUEB T VESRERE 17MHz 5i&
35MHz , i G.fast BSTEISY RS 106MHz EZE 212MHz, $iE#= G.fast AJ3R{EHY
HIetls  BESMEEE | EHIEENE | G.fast FIRENAIEEE 250 KUK,

2. XEATDDWIHI , L MTEERIEIR , ENARSS
A[EF ADSL #1 VDSL FrRFIEY FDD [T/ , G.fast KT TDD WL AR , b2
B DEARRINERX S MRS, XE—AEETRASLI , 5—AEIUREE
N ETTERWS |, EEARN SRR,

3. FRRERHER , SINERERE
BRI PSSR E— N EEISiR. WIRMEEIAERY | IRt ek
RAAPALE, G.fast SINTHELERE OLR ERNXMIER , BITEL RS , 8iF
BHSH. ERSE. MEESHUKRERBESHCRIEN LRSI, | FHLERSE,

3.2.1.3 G.fast I F—HHEAR G.mgfast

G.mgfast #TEFE ITU-T f9 2017 & 6 B2 FIFRZI.  G.mgfast {5 G.fast fRERYER
PHRE , ERFHEENX 212MHz LA LR Profile, £ THREFENZA. G.mgfast BIEIRENER

FE203, FRXIETARA A REVF AT AMET &Y
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mailto:最佳应用距离在250米@0.5mm
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2153 5Gbps EZ 10Gbps , fEiAI0IEREEINAE 100m B, G.mgfast (EER BFES FTTB 1
FTTD,

£ FTTB(Fibre to the Building )RBiFEY , Zim DPU @ Building Uit F=5g
EFE EASNMEPNEEEBEE — AL EE  DPU N8 N S=R{EFRTHRY CPE
—XJ—#8i%. DPU B{IF&RimiEREINAEE 100m,

FTTB scenario g

E j 10m | 5m El
L.

[cpe] CPE
(] ‘ e e
-
|
DPU

3-15 G.mgfast N AFS

i FTTD ( Fiber to the Door ) 7RBEEEEHWHAFPEREEF | KACEEHEIBFZR
70, Bim DPU IRBBRETEAIMENILEEERS. SEIKE—fR/NTF 30K,

EXFTF G.fast AR , G.mgfast FELATAEHT TIEFHFINE :

1. SmEH—2HE | BERIEFE] 10Gbps
G.fast N T/ESERE 106MHz 5 212MHz , T G.mgfast BSTEIET EE 424 MHz &
Z 848 MHz, G.mgfast SSRERVIIAMNERSRF 424MHz , IRZEIZFZE 5Gbps ; KFKA]
¥ % 848MHz , IR=IZFZE 10Gbps, siFH#E , G.mgfast AXSIHE LSS , B
SIS, ERIEEMWE. AR  EIEEEMEE. AT SItZE
5,

2. EINEWT FDX K
FEXGTF G.fast B TDD WL, , G.mgfast #EINT W TR, ( FDX ) , BP G.mgfast B]
#5 TDD 8¢ FDX 125 , tBrIsz#F TDD 5 FDX &=, He , TDD REdARMNATEE
kX5 L ™TRE | M FOX SIER—MYEE DR A E ™MTRE | BIER—R
BRERSERESKRBE It HINENERE—E  Hae#RinRin e I E ST,

3. ZREEERA
AT HBAERENFZFEEEK , G.mgfast 378F 2~4 MEBAE delay_max {ERIRITE

SRXIBIRWAIN B R EF AT NG &Y 21|
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KA | DLECARRIBIREEK. G.mgfast ¥IREN EEEIEIRERENISHIEEERRLL
JS7£ DTU (%0 DTU header, 5 DTU frame header)hgRiESESH TRIRAGRE.
G.mgfast BEGAFNHEFITEIRIENE , TEFESEF D , EERIHERRE
FERAME | 15 R RN P RER IR AR RIS R 0% | MRS RES HEHRA AR . HF
RE—ERER.

as
[=]

3.2.2 DOCSIS AR

DOCSIS A2 CableLabs & XHI—MEB LML FESEIRLSHWRERR | 1§ HFC
KRR B R AN T W AER A, DOCSIS EXT CMTS 1 CM , LIREIREEES 0SS
REZARGFREED (RIE T AEIRE FETF DOCSIS iREANR BB EE , ATITIER S
HBE&IFHE.

BIEA MSO IZEREIR 7 KEM HFC M4 , T HFC MERFIEN BMIZHY |, XFRET
HMEZEE, SRS FH R HEEELIIEE SR m AN AREE, THAFRE
ZRABEHRERIEMSHERT | $Hd—2al 5540 4k/8K/Cloud VR BIZHHE. RiEMEFR
&K, HFC MEBEMLIBRE. AEIEMBIRSFE HFC MEHSE OpEx RS |, hbKin
[EHEBEEE0 0B RN , KR FTRPEEINE/A5 | AR LS. EithEEL
FRE. WEIFKER | URFZEFRINE ( XMREEAMESE MSO ZEES , RHEE MSO
EEMBREEER. OTT ZENES ) | BEERMUSRERE , LITHFREFREAE | Kk
BRI ECEN SRS,

HFEHEE45H9 DOCSIS FIARZHTM 1.0, 2.0, 3.0 BEF 3.1 BoE#HHFE , DOCSIS 1.0 7
RT N EEHRERAER , BRAMRR T HURWSHB TR ; DOCSIS 2.0 XiF bit/Hz ZRAUEH ;
DOCSIS 3.0 @@ E4ERIRFH 5.

DOCSIS 1.0/2.0/3.0 EEEMAEIB R , TN ERBLBEIMLEFEERR DOCSIS 3.1 89
FHRE , LUK DOCSIS 4.0 B ARFHEMER,

DOCSIS 3.1 £2A1Exd DOCSIS 3.0 3kift , & ARISUHET PHY =, KA OFDM AEHI7G= |
ERNEMEEREELR 192MHz EELIFEREE N EHT T’ AILURE 1T 1~2Gbps |,
17 10Gbps fUHEEEE , FIRSRA T #AY FEC 5% ( LDPOFIESIEHIXER ( QAM4096) ,
F5INT OFDM EFHIKI THE , BRUEH 7 IuEFIAE,

MSO iZ5mF4E] DOCSIS 3.1 AY3KzE15]

1. EFAANEEACHIRM FTTH TIEIF. BEBINEERR BRI R | 18
{REFXIET PON BY FTTH NS R R FHNFIIE R RS,
2. FSMAIBRERESN LT TERE |, IREFIERRR. BEBIMNEEEX

E2]W FRXIETARA A REVF AT AMET &Y
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B sa A RFRTAI P AIRFIASR A | 40 4K/8K/VR, RIVEEHIEN. BHERESN
F. XL G RIMERNISEMISK , FRmaMERHESHEKR,

3. 56 HAESEEGEMEHITHEINENFFE THRESE , Wik, EE. [NiE/4AE
/EBUREMNREASEENSIRE TEREK,

MEBKIERKRE , Bai DOCSIS 3.1 IERFSINMEL , BEHESD MSO FHABTHEMAYNE
EE , WFHEAERMBLSTIEEEN MSO ik , F4&Z) DOCSIS 3.1 BEE—EHMR3|17 ,
NENMEER L AFAZHE , AR AESRPEEIRE.

DOCSIS 4.0 #AZ% DOCSIS 3.1 &t FRFETEH , HEREES XL FDX fIi B
i, IRERERRFIESRE I E |, BRI LES LT ™M TREER L LiafT , RIiREIE
RAYFER, DOCSIS 4.0 £ ATISCIEIA 10 Gbps BITTIEZEFN 6 Gbps BY_L1TIER,

DOCSIS 4.0 R9tmET 2020 & 3 B&% , (BEfiitBHiAELESRELARZE—ERH | RiliEts
DOCSIS =7t/ Z<1E DOCSIS 4.0 FHIUG NBIRFIBEIS TR , HEERARRRERIEE
FREEH RIS E, B—5HE , 5 FTTH E2BRIRIEE R |, WELBEMMKRIER TS
St FRYE | BB MSO IZEREETHANE LEBMME/LSHE FTTH 58 | 4854k DOCSIS %
AR EHR—ENHELE,

3.3 ERERAIENEHEIERZELR

W& FTTx BARE—E TR ESEMGEHREER. SCAHMUHERMR | SRR m AR
3k 5~10 FEEETHTTN—FPESE, BT DSL ATIETRSHEBLEHI DOCSIS AL
HBE2FENRRE  BEEHAAFE—ENARHRERE. G.mgfast SABRIRGFRERIRITHIFIE
287 , DOCSIS 4.0 R ARSCHIRNIERE HRFBEH—PTE,

[EIRT | LML 20 tHEE 80 S THANIERIR , BRIEAEIR 40 SFNERES |, AT
SN RN | EENERERIENE SRR, EHEITIRERIFL T , MERITEG—
&7 50 F, XMEKE 10 FECEMBEENRGARIERERIRTE | FERAIE BHTNE
HIBUERK] , MiRZNESIIREERAFINELRIXBERER. RN —FERIRER | TF
REME—BELTEA  XESEHFEETRENMEETEFTZAULE,

pAvA L= n i =Yg (L g

1. FEMRIRAEEE  AREUMEE , EER. ZEE.

2. RBZHMNRTHL , WNEBHEEST. S ASERIEREN T REE R,

3. & EHEK T,

4. AR RS  (EREEETBREL.

AN MILFRERAIBERENSARRE PON KAGPHAYERTIF M GPON[E 10G PON |
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FHi#mmE 50G-PON SEHBEZ A AWFEIER |, #1 G.mgfast K, DOCSIS 4.0 #8x3#5#9 10G PON
FACEMERDA | S Ennfdt. XHEKE  ER—EMER , A ARaHiRtH ST
ZET PON SARIRMHERAS] , MEBEENHRRENELX,

3.4 T—f£ Wi-Fi K

3.41 AEmEEAPEI Wi-Fi AR
Wi-Fi SR —FET IEEE 802.11 RFIMY , HBEL(ESENUNTLESHITERAYEIES
TEENKAR, BASTCRERBEERLIFZS , Wi-Fi EEp B EMIEIRS . 1RIE Wi-
Fi BREEF |, 7€ 2022 =ik 400 {ZH9 Wi-Fi 9B A2 HFURMIRS  Wi-Fi AZBd 2k —3F
RUEERE. MIXERINGEATT Wi-Fi BoRRIFEE.

9 8Gbps

6.9Gbps

G00Mbps
S4Mbps I
11Mbps
2ZMbps ] . l

80211  80211b 802.11a B802.11g 802.11n 802.11ac 802.11ax
Wi-Fid Wi-FiS Wi-FiB

& 3-16 Wi-Fi treEEH

IEEE 802.11b BF— MK iZIEZHI Wi-Fi i | R8O 802.11a,802.11g,802.11n
#1802.11ac , #£ZHT7HN. EXHAE , Wi-Fi AT EZESNATH—PRFHRICHER | AR S
FERLGMETRIEHE | LIKE A mE KRR,

SAM | BEEERERIE. ARSI, AR/VR SEEIVSSHUSGES , Wi-Fi SRSk ZAVE REIR
BHURATIAEH. (£15 802.11ax (Wi-Fi 6 ) BRT REFICIHERANRF | BRI TIMEERATR
Tt IESSRIRHENRE., ERT E— Wi-Fi 52K, 802 11ax SEHL T IEEESRIET 37% , &
BEHR MENSERIET 4 15, RinTIFERFE 30%LLE.
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3.4.2

Wi-Fi 6 XA

HHBR Wi-Fi5 , Wi-Fi6 BERTEER. S%&. (TR, HY  SERENEZSE
EEMRSN. BFHZE. AR/VRZEF, SEENSTEETEERERE. 5. HESNATAT.

th= iR

F=- 5GHz $7E® Wi-Fi 6 EIiaEIAZ] 500Mbps+ , B VR FrEHEaY 2 {3850

{ERBIEE EF VR IS HBIRIIEE ZBERE < S0%IEERE | fRIE Wi-Fi 6 FIIRIEE <5ms

BRE | 128 MRHERHEN , BERGE o WS RRER

= 3-4 Wi-Fi6 NAFE

HT B  SREEE MARILETR , Wi-Fi 6 £E3| L TXEEARIRF LN
FHEILE | SRR AR ORI A -

1

1024QAM : FAWi-Fi 5H9256QAMIZFAZEWi-Fi 6891024QAM , HEEESS&Hi8bits
102 10bits , IICHUBRSHERT 725%.

MEFHER - FEOKIEPEETM312.5kHZpEZ78.125kHz , XS R AN S S45H4eRt a1 S B R
MAfE. ZRATUSMIEEEEFNESRE , THETRESSE SIERMERN |, 2
MRV R | sTLABMEECRE T | RSB =ER.

UL/DL MU-MIMO : X#FZ PR EEFITE , FEWI-Fi 61U T |, &REF81M iR
HEZ 7. ™R, EERTASIESNHTER =27 7T =ERNF AR
FWi-Fi 5, sfSEAIEICEE,

OFDMA : BE&(EELID RSN FEE , BPSURELUASERRRERERR L,
B T7EWI-Fi 57, TSR MNUEEX/IMERIES & FAEENEERIERR | PR T MEE
SEFNRIRE |, RAHHRTH T EURAHERIREE,

BBSEGIA : BIUEURE LE6bitsiFEX S ERETRIRECHER  MAESHITT
ERORRRDIIE , MR 7 ESRTHIAYRTRE. 1=F TERRER | LR IIIRGE,
TWTEIRREERIA | APSENMRGINEIRE "IREENY" |, Nt eRIREE ek R
RiEERE , it Ao TIRET5£930%LA EAYEE IHRAE,

6GHZTER : FFAT 6GHZIRERHAFEAUFER |, BWMEINT 71N 160MHZ{EE. AFRILMR
BipttBEETECI160MHZEE , — A EFEEFELEEIN—F (580MHzELL ) |
B—AEBAKNRS SR —MEEHEINENETEE,
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3.4.3 Wi-Fi 6 B9 F—{tigAR

fEE EasyMesh™iRERIARIAKR Z AP ERFNFARIEIE | 1HRT Wi-Fi 6 BNREEEET
STHIREMRE , T—R Wi-Fi SAREFITICS AP A HREX—IR, BERT k& 6GHz
BISIN | EARRIER | SHF=SMRYBEIRNZRIR I IBSRAAERE A | Tl M E RS AR AR
HHERNEREHAR BB,
HEI T Wi-Fi BRNIAEARESIE R | REA AR EH— PR 5T &+, (B455 IEEE
802.11 TYFECHIKENER  FILUSHEEERT IR AR 51 :
1. B(SEIRIERIL - EELEWI-Fi 6EXIFO6GHZISZHF. 320MHZEE. 16Z(ai.
2. SHERKIR(ENE - ITEIRERERRAN AL ( (0REAER5GHZFI6GHZEME
B ) 7 HETE  STMELEANRET | BT OER(EIERMAE |, R IF0REYE.
3. ZAPHMENEI : SLRIZAPEIIEAISHMIMO , SRREZER | HMSESAPINE
THIMEMRE | THEERKEEHIEZIIIMeshBRIZR T,
4. (ERIEERIENE  EESERENES SRR | IRAMRAERIERT | BRE XERTREL
SFHIQOSSLHIEH , STIFAK/SKIMSA, VR/ARWSR. Xk, iImiEh . mitEEAFIE
T ARRIZEN SR
5. $ERREENHE : a1RAHARQ(Hybrid automatic repeat request)S ARSI ERIAY
RIS ANEESRERIRSOHTESHRD |, IEFHRBIIER,

3.5 5GFWA

35.1 5G FWA REBIiEEmSEn

BEE 5G BHMLAYSEIS | Fixed Wireless Access ( LAT{EIFR FWA ) B SIEE R4 EHY
E, 5G ANRREISHHIEE 10Gbps, T4 1Gbps AHENEZ , 1ms RIZSCIRYEE , 18T 4G
AER, HEUESEESEEEERES.

5 FTTx#8tL , 5G FWAR TTM 838 , TCO . N\NiatAERE | BRiRERTARS
XiF2E FWA HEXBETR. EEEI FWA BEBIEERE—ABIEEAA , LIERAINIEIRM
EHIRS | FRRERSEEAETNTEX , RIXLRRSHIXIEGER FWA 1B,

BRIRZEErCEME 5G 2 55k 5G FWA iz FiigSuEigi, FWA BE&15 R 120
MNEREPE , 5G FWA AJLAE#ES DSL. Cable Modem J% FTTx ZAMUBEAIIAR =S,
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3.5.2 5G FWA BEEZEis=

5G FWA BB RFEGR 41 :
1. RABZTE  FRFTTXBEAZIRIMS |, AJLAERE KLk,
. RHEEERLSE | FERAFRURLNEXIEASE | I27QoE,
3. RSN : 5G FWARTHIBEMIMEEE | IRSsusSH A=,
4. HEEBEE  ERAKIEERESG FWASIEMBBIIFBBREEN.
5G FWA {85 kiFat
1. WFEREMIZER , 56 FWARTREIFG—RIRA B S | [RREEAEIRItE T BT
HEXLE | —RIREEERIS , TERAFRNRLANEFQOE,
2. MXITHEHEERIN , RASG FWA | IILIERHT , BRI SHERFE
X, RPN,

N

3.5.3 5G FWA BIEEERIE

24 5G FWA B—Eirit | BRTEXRAZORTER , ELhrERRE—ENRERME. 7
TRZSNEIMEISHERERIRNG | BT AR RINRH TN AR,

((‘A:))
@)

3-17 HRIUHI R

2 | CPERERAIE. FER. 1EHIBESFIRX R MREERNRN.

28G LZREMRE (HRAWR )
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ZTEPH

11054

40 Mbps=

O Mbps
400 m

3.5G &R

100MHz @ 3.5GHz with 64TR/16Layers
¥ - UEDR, X- 5D

20

10803

103.02

76.51

1.000m 1200m

OfFfR  e— R

SE(bps/Hz) @ 3.5GHz with
64TR/16Layers

140 Mbgps 500, 140.6 Sy
600,125.7 18 771
120 Mbgs 700,120, ba2
16 1499
BADLLOLE
100 Meps 14
BO Mbps 12

d00m 500m &00m TOOm BOOm 200 m 400 m 500 m 600 m TOO m BOD m 9 m

3-18 RIULER

/|

B EERI LRI AS I REEL -

1. WLSEIEEREENER . EMCPEFEE=ENCPERAELL L,

2. THEBSEEMT  EYMCPEMELLZERCPE , EG#EIE 25 %A0ERE,

3. S0mmMEER FESMETLULAE] 100Mbps @1100m #&E/N\Xin%: CPE R/
ZI89Mbps,

4. 50mmEEER FERAIA100Mbps @680m E/\XiH4CPE ERiF/VEI26Mbps,

5. EHSHAENLOSHR TEEFERFEMITR UL, BEHE3 SGHZIE TR RK-
0.54dB / mAYIREE , TE26GHZIIR Fatrk-4.05dB / mASHREE,

6. ERBHIRSEMUT ,REZYMCPEALAEL000% LA EibEIEAZI100MbpshEs ;£
HtAERHRERER T, MAAFRIKAIGBRIGIEEEE.
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EE 3.5G ( 100M ) 28G ( 400M/S00M )
som-soom | 100Mbps NEFITER] , TR FIF > 100Mbps, NEEIHEE3.5GH12-3
iEHEEErFIEEE S S, EeEEERFEE ber-likefRE
400m~1000m FF=30Mbps, FEiEERSIESE2 BPFEEESE T, (£8ERESET3.5G
Capacity  2.7G ( (FE4EE£I900M/Cell ) 6G ( EHE2G/Cell )
g BORECESG AWASALS EARSTERArAERA

EEmEEEErWARSER (20~50M ) |iE&Ffiber-like FWARF [ 200M~1G )
* 3-5 BEIEETBIEERNXEST

A0, BAERY 5G FWA EAXST 5G CPE RIBBFRMERRS | BRITRSFREERD
HEXIRIAL ST BT,

354 B5G+FTTxAE

BT EAES | FWA BERSE |, (BEESEMELL FTTX MBRKIEE., EARRNNASEYF |
BILAESISHEL 5G FWA+FTIX WS AER , ZAREBEN=FIFS.

1. 5G+PON : XRRI&EMX , STFSGHIPONW E1THEL | BEARM.

2. 5G+DSL: KFEREMX , STHF5GHIDSLN EATRR B EfFECRERAERY | @Id5Gk

SRADSLEENIRRIIARE | XIFBBREHITAMDIE | Rt NIRE T SERREN |, 1R
TR B,

3. FTTH+5G AP :FIFBEEFTTHEARME , BITONTESG AP XIEE RS GB =T
NG | EIERSGIE AR , AKXGEREREEREERENE , (RIERFPERIREM
THIBEE K. ERIXITODNREIRZSTHRAIXIE, , TLAERSGHIESSE | 4858TTM , 10
=N, ADZERUFES RN A2 BT GIES4NE SRR,

5G FrRANYSRERRE T HEREMAN 4G |, ANSREFMET4=R. FTTH+5G AP §94
R AT LUEIS TR XxPON EiEREANB TN, £ ONT LOIEEAEE , T 5G AP, SKI=EA.
AOFERUG RS R T AT 2 BERIX T 5G 5540 T | (REAFEA.

BMASKIS , 5G FWA ST AIGIRFHE —ERISER | (BE2RAM 56 FWA BABTRESS
WERHERE  HUREIEEAE. SR, RESHEEUR , SF-ERKHIE, M 5G
FWA+FTTx 752 , 238I%F 5G FWA 5 FTTx NSEHITTEH , BHRIEAFPREERIYT | igR
THENWE , NiEE 7 AP =R SRR,

4 B4

EARRIEAFIEAN , ERRMRLAFPINERAGIIRAIZTIEX  MANEEEEE
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B BRER. MABREFHR. T MEABRARKRESHRIARH ZER | ZHTZRAR
e, FEAlGE. PR, (RS, BRERSSHERGEERN. TEGTERSR , TSR
FIXRERNEMIRIEBRIRIIIN | —EEENERAEYE  BEREREEE.

WMESCACEARUEN | TEKIEEE. KREHEERTIREUNERE | BEEMAR
T BERESANER | FUHHRE 5~10 SEFENEEAEH—S AR, BTN R
Y PON AT EHSHBRH , BETE . SwReLREIR  EHE LEEEENGEE
13, TEEEARKEMERNERIA.

ET LR DSL #1 DOCSIS EANBEEANNIAFE | BN cERcREE T AR
FHTRETFHRFNER. (BEETARAERANKBRIAMAEEAIRERENITER | EEBIRAT L
RURHR T | BE RSB ERKAARETSE |, BRSO ERNEMEERNELERIZERTE
£27E[AET PON RY FTTH REHTHE | TSR EAHER | XMEESENAE,

REMBEERKEMKRNERSR  ETHAFERGELE. YEEMERmN TEREAN
EEIFERK , #Hoh FTTH BH—% | RERSS 10 XNABE | SERAHME Wi-Fi BEARAEAR

TRFZRESHMBIER FEMEEEN | BHLEBFRERERE,

5G RIS INIIELAUERE | BLSWERRLE LML | (BEFLEHMHNE

MEMNRNARBDSH—EER 56 &KE , MEHEEEH , XECK) , HEHEETRREEIAR,
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