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& LK™ (Ethernet) s&—FiTE L REZH W+ AR

|IEEE] € HIEEE 802.31n 25 H 1 AR B HE AR bR . E
%JLET@%#@@FE@@% FAS 5 AN Uy IF] J2 DAL Y
2o LUK 2 a1 M H 5% @Eﬁ%ﬂzmj‘zﬂt BIRKIEE

Lﬂlﬁ? CAM Ry S M A v, a4 fEEA (Token Ring) <
FDDIFfIARCNET.

@ VUKW ARSI i N S 26 PR+, B H BT A PR PA
I (100BASE-T. 1000BASE-THRE) N T i KIZE f@

P>, B KRR R ey Y 4 B A e, [l AL
FeAl (Switch hub) SRIHAT M IERFIH, XFE, Uji
b g f il 728, HEEZR F, PRI E
S TIIRFNFICSMAICD (Carrier Sense Multiple
Access/Collision Detection) [ 24 FHIA .
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@ AT 2 B5 V5 1A/ TkRE keI (Carrier Sense Multiple
Access with Collision Detection, CSMA/CD)
I T R R A A% AT A IR M [R] B B S i BEAT T, DUBE A2
BIRARRE, FHERIEEE R A B AR, AT a0 Al
J5 4D P PR
(1) KIEFRFRIHZEAR B BT B R IEH s Rk BHZEG R
RIELL N TFHREUES, WREERaisE, gL E
W& e R AT 2 Al R A
(2) FE[H g By 18] N SERFBE LIS TR, FRIROR IS
(3) EARIARERE, TSR FH A% — ik o) s BB v AT K ik
BP-k 2 P A L m— o <[] e I TR) 799 £ B ] Y BE ML P R 3%
T JE M e FT— ok “IE e i (a7 ARENLE RIS, 2161k
JE AT AR M N T TR A% 35
7 N T LUK (DIX Ethernet V2)FrifE, IEEE 802.3%nE .
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M 4.5.4 SHEIR (Token Ring)

© & FRIA A28 [ FE A SR 2 R b (AR AAE 5 VAT

CARRAFHEL,  $2 75 2% I B A5 18 2
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LI Mg IEAh R 2% s FEL 15 RAE L
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2 ETEDE
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M 4.5.5 FDDI

OJ%QTL/\?EE@&TE%D (Fiber Distributed Data Interface, FDDI)

e 5[] [ SXbR e A 2 il AE 6 e B R E B (5

FODIAH T, LAICGAE AL Ei o,

100Mbit/s

AR AL F R

) —

Him,

A A A F

O FDDLUR A NG, FEIRHAT IEH 8L, A NIUR
B R RE B A AR, )88 FH B A LB 2% A AR

145 HI3A,

ITHTAE, HFDDIE&R A EE /1. FDDIMZH7E X
ok bk, BT DAFE100 B DL E I BE 2 S #5500 5
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P STRE B, FE AN 8] B B Rk 1] 25 200 B

OFDDLE HEETM, HEmZIIEF

jﬂ‘éZIEﬂ FIETM GEEMFESS) o XM R

e

ﬂlﬁjﬁj 23 LA R FAth 58 B SR R R N FE

UHQ%

} Vivan
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W b A V2 R

B AR B
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@ IPTE M —HIRNEFRER Cinternet) TSR .
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STk
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MO 4.6.1 1P}

L ASIGNERES )k
i/\ﬂ% A R B IEAEAE TER il e P U5 oK. Oy ik

H

2% 5 A IERGEE

e T8 A FH BT AE R 253

ARG, Al 7 R A A AN

R Cands AN [E AR S o Joi A AN BB S B0 HY KA

s AL AR A R P 2% CERAR XA

25) RIS A2 B BE W B AHIEAS . TCP/IPHM BT
MR T IX — > ]

TCP/IPFHE EARR T A

TCP (f&%i#

BP0 AP (MIFR

W0 .
PIA™ R e P AL 7 ) B Eh 2 A

XN RERE . FEHL RN E

W — BB IE E A EPAT R ERE

Network Topology

Host Host
A Router —Router B

Data Flow

e-.....hosttohost .., Transpe
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MO E£TkEEXM AR

*The number of internet users in 2018 is 4.021 billion, up 7 percent year-on-year
*The number of social media users in 2018 is 3.196 billion, up 13 percent year-on-year
*The number of mobile phone users in 2018 is 5.135 billion, up 4 percent year-on-year

TOTAL INTERNET ACTIVE SOCIAL UNIQUE ACTIVE MOBILE
POPULATION USERS MEDIA USERS MOBILE USERS SOCIAL USERS

7.593 4.021 3.196 5.135 2.958

BILLION BILLION BILLION BILLION BILLION

URBANISATION PENETRATION: PENETRATION: PENETRATION: PENETRATION

55% 53% 42% 68% 39%

5k [ GlobalWeblIndex [ 52 & 7, ﬁﬁ)‘ﬂﬂ'ﬁt%%ﬁ%fﬁﬁ%ﬂLE@HTI‘EH%WJG/\/J\HT
— X KME RN NBRE IR 8] ) =52 — o WRIA PR 4 BR4012 N 4 4F I 1 st [
sk, 7E2018FE AT /M s dtde j%ﬂzfli
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MO 4.6.11PM

PR R G EER AR B (B

HEX, TMZEBER AR H 8.

B AR IPE SR B Rk F
MIPWIH— B B 28 BE R 2 T — 1 Bg i 4%

EiR) SRSEDLM FR

LIEFERSH, IPR
5235 HBKFM

IPRFKIAEKREKZEG kB, KKKEKA ST RER T
KAHFHERE, —BRAREKZ1500 Byte, FAIXEEEMN P
AM1536 Bytefj# &g, BAF| T FEKEAR B AR & E
EEAITEBE

Destination IP Address
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QLA IPM (IPV4A) [IHRE

TP 2 F B FE LA T A B8 T 30 T 1 N &%, Bl
HBTEETREMA RSN, TERPME .
M. RATHeH 52 ARG R4 e L e, T4
@¢%%@ IMEAL. AR EIE S, )B4 2o F i
{

LG P 121 A AR 25 FE QOSPRFE AN T B & 0] /il . IPV4A 2
— ANTCHERE, RTINS AT e X 4 m$%

R A5 K AT e oLl A%, 3L BRI AL,
AR RIE N X FEP s ok, BT EH e ﬁté/\lP/ﬂ

%éi{iﬁh%@ A 1k 382k A P B B I AN — € EAS
i

B T R A7LE LA 1 SR AP 20 R AA A 1) i B AL I
Pahse ZORGA 2 IR B
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A4E 2B P (IGMP)

IGMP H] T % i 5 B0 S T 11 4

S th 22 4 4t E A% 1] IR 4%

HRFC 1112f i . 23 tay, J& M m A7 _E R
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NHRI R BN

A HIReportiH B .

EATL U0 250 6 7 TR 2HL 1) e 0 3R (] — 25
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M 4.6.2 IPv6

@ IETFT-19954F KA T RFC 1752, %45 F—H P,

/_,
H_jﬁlj\ IPVG. Traffic Class Flow Label

Payload Length Hop Limit

IPv6 packet header



MO 4.6.2 IPv6

O N Z ARG BAMBIAETT S, IPveSIPVARHLLA I R s

& (D Sl Sk fEIPVer, ki) 2128100, Ml
IR T 2%0f | ANPONIARS YRR T TR B ], T H AT EL
Egﬁﬁﬁﬂﬁﬁﬁﬁmﬂ% ﬁfﬂ LI D 5 A 1) /N5

(AL, [ AR Z AL, IPVBHN T —Fi T T4
SR BR AR HRE, R LR

2)

3K

3) K. IPVE R ST ST E AT 0 B, WERBK (LKD)

%%%%gﬁﬁ%%ﬁ%%ﬁmwwmﬁﬁé%m AN IPV4

ﬁﬁ@%ﬁﬁ% mAERRES, REREIRILE— 1 HEE
QOSHE 7. IPVEE Sk H Rl 55 25 2t A7 v s 3 AT DL Sfe [X
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M 4.7.1 QoSHy4

RGP EH R IRBIQoSMN KRR, FHEM E 2 %
B BAERNER, Hit, BNEEMNEED—A “BmReh”
IRt

T RIS S50 AR B I e el R ESGE 1 XFUIR DL
fE—J7 10, TR S A G SS B 5L, PSR ) 7 B A%
iboR, BlnESR I EH, EEaeMrmil, H5IP%
/U WA )7 B8 KRR JEE L 32 75

F 7, NETRESRIGEH 1 UFIPRIAR 55 B A AQoS
CREEDLAE], AR SRR B A B s G 1 264
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M 4.7.1 QoSHy 4y

Wi E QoS EHE LRI T, PIZEIRAL “M” HQoSTRIE.
RGNS BT A v R QoS ZR ORIk, 15 Ml v Bg <= ik B ™ H 1 Ja 2R
B AQoS: AHIEAMIIIET, MZFRAE “3” HQoSTRIL.
EIJX%E)Tﬁ(uﬁEI’JQOst%F SETEE BN, IF HASIE A B
S

BT 717QoS: WARmAERCRAE N, WA RMAE(TQoSIRIE,
[*) 2% 14 g h[ﬁﬁ%ﬁﬂaﬁﬁi‘bﬂﬁﬁ%m?ﬁzp

9 T ARAE S B H0Q0S, 1F B VILAL B 72 L1 A~ )
i (B HA B R AT K 5 10Q0S, Jf L H#f it 1
SR QOS5 MR R Y
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M 4.7.2 QoSHIRFE

® QoSPERIENLH]: N T SKIMAFE] rksE 8 Hil, brdE

WHIQoSZ e X e i, Ak, HREPrHLR S € |
— RAVFHF L

@ QOoSTR[ESZ T [ S Mt | Xof W 4% 55 Y 1) I AR T B AN A5 R0

B A @, QoSPrFEMLEIN Y A AR EEE M. Al it CA R

PN =P VA e H= Stk Lo

@ [ETFHEH | =FrQoSTrRIEHL -
EEIH//T:[HE%R&W (Intergrated Service Model, Intserv) K%
Lo 3 B YR T RS B RSV PR AL ) AR IE 7R R 55
:Ef X7 HR%5 (Differentiated Services, Diffserv) H15E XX
o3 RS
=RZMMC A MPLS (Multiprotocol Label Switching)
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e TR B (Resource Reservation Protocol, fajFx
RSVP) Je— N iE I M BT IR TR BV, A2 N SE
RNora kST, 3 \/\1'Z|KTJuRFC 2205
ORSVPﬁ?kTﬁLI&% EERE S 2 HIAT IR, &
NS FF R AN 2 JE B E, R R IR I i ] e 4E
AMEDEE . FAHLECE B H 28 7] PAE FH RSP & A [F]
?Fz}?%lﬁmﬁﬁﬁﬁﬁﬁ AN FE RS T 2= (Q0S) s RSVPIE
SN AR arAe] 33 AT 55 YR TO0 B8 FEAE TR 1) 55 YR S FH B
BT 4T T B YR I . RSVPYS & (4514 42 A4
AR AT TR TR

r
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M 4.7.2 QoSHIRFE

& (X 77 Az 55 A FH IPVA AR 55 S8 T 3R X ) Ak 55 1O 282,
EX RS, EATHRR ADSE.

& 15 DSEP T s r BAE EE Bk S5 2R A,
PA Je — XS T AN A1 2R 8 ity 208 A anArr b A7 A% 38 1) 7 =0
X6 ELARF PR N X 43 il 5515 s DSCP  (Diffserv
Codepoint) , 11X &e4% 38 7 AR v Rk B 14 GEPHBS
(Per-Hop Behaviors) . R¥EDSEFRIRFIAFZEA,
B AR g8, XMELX kS (DS)
XA B HRET R
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M 4.7.2 QoSHIRFE

e k955 X o B 55 B L

Intserv Diffserv
(2802 FrE a2
EERE BEH e
HE S B4 B #7557 SLA
e 125 B B0 BE B B fE 5
AEEgEE | 2 (HPEm, EFEREERFEEm) 7
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, 4.7.2 QoSHY{RFE
MC MPLS

& = P ilbric &2 (Multi-Protocol Label Switching,
FAXMPLS) & — e i@ P LA AR 251 5
AR =E . SRR EOR. 2 LXEI’J/\XE?H
MPLSWETLJS'ZT#%?FEPW%, JATH R, ik
VIFEA S B 2 P g 2 i‘557l<

® EHIYMELTH ’@%E~/\%@a§zmﬂ%m%l)\ iffz
PG, H B R | B 41, ﬁ
fﬁ'ﬁ%ﬂ]_mm%%ﬂn & BER ARG P 28 AR mg
A 5% I fE Eﬁﬁ%QoSﬂlﬁ%@, HAERE TR LH:
A1, MPLSHEME VPN 7] BT 2 47 BAS 7] 783
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, 4.7.2 QoSHY{RFE
MC MPLS

IR S

1 GAFY BSHhes AT

(CHEER =

=) AL ZIRPIAAH B T MP

5%

|

] P R AR AEM

S

PLSI 2% i) A
FEIPE LA — =

k.

—JEkER

MPLS#Hr%

=2k

Experimental Bottom of Stack

PRREAL

TTL

20bits

32bits

3bits 1bit
4> O <

8bits
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, 4.7.2 QoSHY{RFE
MC MPLS

O MPLS A7 T35 M — E YL
PRAL T — Ry 2ORE IPHb Ik i B Sy 67 B ) EL A o 5 K P ) R
%, ATFAEKAE RO HEA. EMPLS 1, #iE
TR R EEARZE A Hie (LSP) |

& MPLSH,L .

Prictl H FARiR— & B RS, CHRMPLSHIBS H128 . BOFR
BRI AT H 1% fH BE L SR AL AT 86 A Fnab 7
ExplEigR s 555540 (CoS)

e A 20-bit label value.

o a J-hit Traffic Class field for QoS (quality of senice) priority (experimental) and ECN (Explicit Congestion Motification).

s a 1-bit bottom of stack flag. Ifthis is set, it signifies that the current label is the last in the stack.
» an S-bit TTL {time to live) field.

MPLS Label

00|01 02 03 04 05 06|07 08 031011 121314 1516 17 1819 20 21 22 23 24|25 |26 | 27|28 29 30| N

Label EXP: Experimental (205 and ECN) | 5: Bottom-of-Stack TTL: Time-to-Live
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M 4.8.1 kB0t s

O LLOERRA L T AE, NHEMS T RIR KT R G
PEATAE M [FR S VER P & e S, XS
Zf) 2IHT 0 £ NNFERS S R A f5 S A Tl A

MR EDL. SHLMEME, TTEAEmFEE

LR IR

1) ] 783
(1) A A H
(2) 155 FE AN 75 T4
(3) 2R
(4) ZE i
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M 48.2 kzxfEEM™ (WLAN)

TG 285 Jy 3k A 117 F A 455 ) BR TR N R AN AR 25 5EBSS  (Basic
Service Set) . —/BSSsE—Huk &, EATHE ERMACHMK
FRRNT L FEA TR AN . I —N"BSSHT7E o i s AR 3 A ik 55
X 1 BSA (Basic Service Area) , Hi KHEA N100K,

ToLk B ] L PR 7 RN . HAHZR (Ad hoc) 4% AN
FEaEHE CInfrastructure) MZ& . BEANHIBSSEI AN —AN H HZR N 4%
,  IXFER N 2% 1] LB B BE A A Pk . —4ABSS#HiEid —1
FENRAP (Access Point) #2141 HC 2 4:DS (Distribution
System) H A4 RSP IR 2 FEESS  (Extended Service Set) . ESS
] LB R 2 AT (Portal) HIw &R oe b, sSEIl 562k
[*X) 25 1) LK

|IEEE 802.11/& 4 Jo 2k & 35k X 18 FH B A 1
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czx FHiE (WLAN)

(a) Ad hocN %% (b)) FEhil 5 it P 2%
TG 2% Ry 35 M ) )
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czx Fmim (WLAN)

Computer connected
via ethernet

Computer with long
range Wi-F dish

[ ]

Internet
- Service
Provider

A diagram showing a possible WI-FI network
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M 4.8.2 LzFHiEM (WLAN)

W R TR T B TR v, |
b 4 W R 0 2 e

A FICH [ ELB
WiREES, HEACZ /A /B C:

SR, @, ((<1>)) ((<|>))

LA A5 R 36 77 R %
E[/:Mm Jo
W1 R [ B K
EfS, RSHEBME N SN S
= B T T
R HICSMA/CA S
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M 4.8.2 LzFHiEM (WLAN)

I RIr 2 B85 1] / MEEEE4e (Carrier Sense Multiple Access
with Collision Avoidance, CSMA/CA)

b 77 2% F £ 33 S AR 1T AR SR I 59 05 R AR DL R . 7T LAY
& ABLEAN G ER DTN J& 5 A Alb 4k AR T SR, UnTeZe %

CSMA/CA M T2 ZLA5 FH WA 5 725 R dk S hll 32 -

(1) WA KIEM (Frame) , HAIWT REIEZ N, 4ir—BEEE, B4
R — B BENLI B TR SR SIS, A TRAEE G . BT S & WSS RE I 18] 52 43 )
BENLZ AR, RULIR KRBT RER FTIX A, H b n] DLy wilfde 1 m] g8 1 .

(2) RTS-CTS=[a]#& T (Handshake) : &8 Ki% (Frame) i, kit —
MR/NFIRTS (Request to Send) Mgy H ¥R, <545 H i A NM.CTS (Clear to
Send) Wif5, A FFeEfei%k. by =0n) DLBA R TR T RAGIEEHEN, Ak A
o [FIEF EH T RTSM-5 CTSITARIR /Iy, LEAERE B I8 AR /N

B 75 AT L RE MR IEEE 802. 1155 #E .
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(> 4.8.2 KZ&BFimM (WLAN)

|IEEE 802.11 ¥ Efr

veTE IEEE 802.11 network PHY standards [hide]
Fre- Band- Stream data ratel"! Approximate
Protocol ¢ Relea“s;a ¢| quency width Allowable Modulation s rangeler=ren need=d]
date MIMO streams
(GHz) ¢ | (MHz) # (Mbit/s) = Indoor  # Outdoor =
802.11-1997 Jun 1997 24 22 1,2 N/A DS5S, FHSS 20 m (66 f) 100 m (330 fi)
5 35m (115 ) 120 m (390 fi)
802.11a Sep 1999 : 20 6.9, 12, 18, 24, 36, 48, 54 N/A OFDM -
37" ? 5,000 m (16,000 fi)*!
802.11b Sep 1999 24 22 1,255, 11 NIA DSSS 35m (115 ) 140 m (460 fi)
802.11g Jun 2003 2.4 20 6.9, 12, 18, 24, 36, 48, 54 N/A OFDM 38 m (125 ) 140 m (460 fi)
802 11n 20 Up to 2888 .
o Oct 2009 2.4/5 4 70 m (230 i) 250 m (820 fi)f'd
(Wi-Fi 4) 40 Up to 600!
20 Up to 346.8%!
40 Up to 800! MIMO-OFDM )
802.11ac 5 - &8 35 m (115 )™
o Dec 2013 80 Up to 1733.2%
(Wi-Fi 5) -
160 Up to 3466.8!
0.054-0.79" 6-8 Up to 568.91 4 ? ?
Up to 6,7571"! ] . . ) e
802.11ad Dec 2012 60 2,160 ) N/A OFDM, single carrier, low-power single carrier 3.3 m (11 me ?
(6.7 Ghit/s)
802.11ah Dec 2016 0.9 1-16 Upto 8l'" 4 MIMO-OFDM ? ?
802.11aj Est. Jul 2017 45/60 ? ? ? ? ? ?
802 11ax }
o Est. Dec 2018 2.4/5 ? Up to 10,530 (10.53 Gbit/s) ? MIMO-CFDM ? ?
(Wi-Fi 6)
802.11ay Est. Nov 2019 60 8000 Up to 20,000 (20 Gbit/s)""™! 4 OFDM, single carrier 10 m (33 i) 100 m (328 fi)

802.11az Est. Mar 2021 60 2 ? ? ? ? ?
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MO 483 EHEB{EM

ZHREA

[5] —/INXC N AR 22 B P 2 ane] S5 [R5 B 0 e 45 1% /8 X ) — 2 e 28 225

, RAZHEEEA R, el R el w iRk R {EiE, B—

A%ﬁé SrBCE— MNP Lt A . RIEEEX 57 EAE, HLUN =
NI

(1) #isrZ ik (FDMA)

S1E A A A E ﬂ?Jﬂ)ﬁi/\)&M/\EKE%E‘J¥%, B — 2w m] PAF) A
AL E ) — AT E LR I (E B

(2) W52 hk (TDMA)

B imie s HEEAME1E . K518 B S 18Xl 0 e B 31, e —A
TDMAJE B H &I MAN B B .

(3) G424k (CDMA)

BNk B 5 A TE R EEAN I« 2 uh RS 5 B X A AE T EATHANE
HIRG T r= A, el R E B IER PRS-, A ReBRi 3 Fr AR 2 10 0k i 1) 15

=
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MO 483 EEBaNEBEEM

E3GH BRI &5, LI ) H 3 2R 50 T == N Ff e v A A
152 Mb/s, X T = AMCIE MmN, 2701 384 kb/sA1128
kb/s. BHitt, HIEE X ERZEENMARFEIGCHZE L1 6et
DL RE

& B B B 7E 2005 4F 4 28 PUAR 2 2y i
ZER$EH TIMT advanced i) 55 R &1 45,
3GPP #13GPP2 73 7l #& i T LTE ( Long
Term Evolution) FUMB (Ultra Mobile
Broadband) WA REITIL]. JERUMBH I
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(K148 —i%4% . LTE-advancedfE NLTER) 4k
shyE Bt A, 228 E b B BHLE NG
FItnEZ —.

83



MO 4.8.4 Fozismm (WiIiMAX)

SIRE MBI (Worldwide Interoperability for
Microwave Access) s&2& T IEEE 802.16 5 41] 1] 2%
BRAIWIMAX B br 2 E xDSLA R 2 I B AT &,

et “IJa— B BT R EN . JaREL RS AR HE A 2]
S50~ A, Al LA o — AR i X3, RSOA o 2R 33 X FD i
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B2 NAGEBIM bR EZ —.

WIMAXZERE S F2RUWIFT, {BA&E T EIRR B & K. %
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MO 4.8.4 Fozismm (WiIiMAX)

A Speed
Wi-Fi

WIMAX

HSPA

w
Mobility GSM>

A comparison of various wireless network technologies
In terms of their speed and mobility.
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1. HEHFHIP &% (HDSL)

HDSLIZAEXL A IEL (2 Mbls) BN, ARZVEEIRZN
3.6 km,

2. JEXTRRF P EFL (ADSL)

ADSL &L —X 26 FiATAER IR bR . HT A
EE IR, NmeBSEEREMERH . A4S EH
i, MT AR ZR S, 7]3]8-12 Mb/S, AT A
B #%, ~1.0-1.3 Mb/s.

0 4kHz 25,875 kHz 138 kHz 1104 kHz

Digital subscriber line PSTN Upstream ownstrea
(DSL; originally digital subscriber loop)ss ASD LS 4Bt
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M 4.9.1 MFH P2

3. EEERTFHP&K (vDSL)
VDSLH F#E G SR 350 . 5Ok
Ja—BOER R P &um a2k . 5 T

L .

https://en.wikipedia.org/wiki/\VDSL

(R4 Ve e P (V)
B (25 kHz-12

MHz) , A&L%iEE S 4500 m-1 km.o A% %73 221 X0 0] 6 R N FE I A
1525 Mbl/s; TEAEXTFRMN AHBS, NATH[1A52 Mb/s, 47416 Mb/s.

Upstream rate 4 Approved on $

Version Standard name COmmon name Downstream rate ¢

| VDSL ITU G.993.1 VDSL 55 Mbit/s
VDSL2 ITU G.993.2 \ VDSL2 200 Mbit/s
ITU G.993.2 VDSL2 Annex Q | ,
VDSL2-Vplus 300 Mbit/s
Amendment 1 (11/15) | VPIus/35b

POTS UPSTREAM 5 DOWNSTREAM
ADSLZ*

Jmllm il

0. 14 MHz 11 MH: 22 MHZ

3 Mbit/s

' 100 Mbit/s

100 Mbit/s

UPSTREAM & DOWNSTREAM

2001-11-29
| 2006-02-17

2015-11-06




M xDSL

https://en.wikipedia.org/wiki/Digital_subscriber_line

«Symmetric digital subscriber line (SDSL), umbrella term for XDSL where the bitrate is equal in both
directions.

ISDN digital subscriber line (IDSL)

High bit rate digital subscriber line (HDSL), ITU-T G.991.1, the first DSL technology that used
a higher frequency spectrum than ISDN, 1,544 kbit/s and 2,048 kbit/s symmetric services,
either on 2 or 3 pairs at 784 kbit/s each, 2 pairs at 1,168 kbit/s each, or one pair at 2,320 kbit/s
High bit rate digital subscriber line 2/4 (HDSL2, HDSL4)

Symmetric digital subscriber line (SDSL)

Single-pair high-speed digital subscriber line (G.SHDSL), ITU-T G.991.2

«Asymmetric digital subscriber line (ADSL), umbrella term for xDSL where the bitrate is greater in one
direction than the other.

ANSI T1.413 Issue 2, up to 8 Mbit/s and 1 Mbit/s

G.dmt, ITU-T G.992.1, up to 10 Mbit/s and 1 Mbit/s

G.lite, ITU-T G.992.2, more noise and attenuation resistant than G.dmt, up to 1,536 kbit/s and
512 kbit/s

Asymmetric digital subscriber line 2 (ADSL2), ITU-T G.992.3, up to 12 Mbit/s and 3.5 Mbit/s
Asymmetric digital subscriber line 2 plus (ADSL2+), ITU-T G.992.5, up to 24 Mbit/s and

3.5 Mbit/s

Very-high-bit-rate digital subscriber line (VDSL), ITU-T G.993.1, up to 52 Mbit/s and 16 Mbit/s
Very-high-bit-rate digital subscriber line 2 (VDSL2), ITU-T G.993.2

G fast, ITU-T G.9700 and G.9701 01
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SedE R B AR SBAHFC (Hybird Fiber/Coax)
BHIFE L HPLCATV (Cable Television) % & H 7] %
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M N

* Very-high-bit-rate digital subscriber line (VDSL)
» Asymmetric digital subscriber line (ADSL)

« CATV (Cable Television) %

« HFC (Hybird Fiber/Coax)

* FTTB(Fiber To The Building)

 FTTH(Fiber To The Home )
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MO 4103 IPZEEFZRL (IMS)

IPZEERFRSGIMS (IP Multimedia Subsystem)
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