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1.1 91n31uuuues Protocol Data Unit (PDU) 489 AALI uaz AAL2 “lusﬂﬂ 1 uag ‘i‘l]‘l"l 2

awday ssmaunlumsld AAL udazalszinniiTennesian (Overhead) Anlediud (fn

Tanediganaluszaudu AAL uazszAauiu ATM) (15 AZUUU)
- 48 octets -
_4 bits_4 bits__ 47 octets :

SAR-PDU Playload

§U# 1 jrluyyves PDU TuseAusu SAR wou AAL |

Native (LLC) peckets from different LLCs
associated with one ATM connection.

» LLC packots. pref‘ inedl by
s g ..
7 e otet \
>~ &N
ATM - ' ATM | e | | cetisfrom one-
header | o0 | headsr| ST ' ATM connection
Soctets  Pointar i STF f Pointer in STF A
= _ pioints to
48 octets 5
ATM —Asynchronous transtee motie LLC - Logical link-connection
£ID - Connection idemificakion S$TE - Start field
Lt —kength indicator
JU# 2 srluyyves PDU 93 AAL 2
Aol
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12 awentosiaresmsld AALL lumaTuTad Voice and Telephony over ATM 1413 919

(8 AZLUY)

=) = aa - . L
1.3 mnulSpudisuriinues AAL fitionlylumalulad Voice and Telephony over ATM 1A2
AAL2 doniideldnSeunit AALL egnateilszars ua AAL2 Aideiduguiu suen

fodsuns AAL2 111 90 (2 AZHHL)

........................................................................................................................

1.4 ATM Adaptation Layer (AAL) ?i“l%'“lumﬂuia?; Voice and Telephony over ATM (VTOA)
% 2 ¥iiafio AALI taz AAL2 910915797 1 Faiiudan voice channel famnsnseasuld
Tumsaedoyadosimidediuny T1 Tunsdiild AALL uaz AAL2 @nasgumsiiusadios
M#Nuiresnsdifio COMA rate set 2) wolvwiunszmaield AAL2 Sasosdudion

voice channel 14319071 AALI (5 AzUUY)
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d' ° { as ' ra o
A3 1 $1UIY voice channel #5095 lumsasdoyardefuyy T1

AAL Type Number of voice channels
AAL1 72
AAL2 (with multiplexing capability) 123

2. VINNANNININTUYDI Buffered Leaky Bucket without Data Buffer “lu;ﬂﬁ 3 1o Leakey Bucket
with Marker and Spacer “lugﬂﬁ 4 vaneusiniune lalil
2.1 Leaky Bucket tuulafiamnisanugu Peak Cell Rate Taan1iu mazmgle (10 azunmw)

2.2 Leaky Bucket bu11a#i%i Cell Loss Rate Hioen1 ns1z1vg 1 (5 ATUUY)

Cell with Token

Arrival cell
A
"

u
—) To network

Token
Bucket M = the token bucket size
K = number of tokens in token bucket
1 3 = a token generated rate

lost token due to A = an average cell arrival rate
full token buffer p = an average cell transmitted rate

b i 3 Buffered Leaky Bucket without Data Buffer
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Arrival Cell A

lost cell due
to full data buffer

mP O g Wz

Green Token-l_ T Red Token

Bucket Tg -I\Er Bucket
Generator ‘L*lost token due to & Generator

full token buffer

gl’ 4 Leakey Bucket with Marker and Spacer
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3. ATM Switch inFeanitaldnaln Leaky Bucket U1 Buffered Leaky Bucket with Data Buffer Tu
MIAIVAYN ATM Cell 711450 31 Leaky Bucket sandnindnmahaudagli 5 Widiidmuald
Token Bucket U557'18 4 token (M = 4) 1ag Data Buffer 135914 3 cell (B = 3) vinia1luns
1189u84 cell oyaudaz cell nazmalunsas token Aismualugilii 6 venoufommellil

(25 AZUUL)

3.1 1 cell nunmavlathafinaln Leaky Bucket aynnalvidsdeld uazudas cell 1agnaaean
91nna 1n Leaky Bucket finnanlatha
[ L
3.2 U cell Hunoavlatinngnanana (drop)

3.3 naannkuna1lu ms 9 25 Tuda 3 cell vuemaulathafidenieedu Data Buffer

Arrival cell Data Buff/cr_ Cell with Token
i 4
I—__LI ‘[—' 1l | E —u—} To network

lost cell due to
full data buffer

N = number of cells in the data buffer
Token B = the data buffer size
Bucket M = the token size
: K = number of tokens in token bucket
B = atoken generated rate
A = an average cell arrival rate
1t = an average cell transmitted rate

lost token due to
full token buffer

gll #1 5 Buffered Leaky Bucket with Data Buffer

/

L IIIII Time (ms)
41

6 18 20 22 24
Tokenslilj_lll\_llHJHi | |J||Il Time (ms)
2 4 6 8 10 12 14 16 18 20 2

2 24

Arrival Cells

o - &
gl]ﬂ 6!3@?1”!’)751}7&11!9\7 cell !!ﬂ&’l?ﬁﬂﬂﬂ?ﬁ'ﬁ’ﬂ\? token
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P :/’ o . 4 3 1 1 o 9
4, sUH 7 HEAIUHADUNITNINTUUDY voiceband modem °§4L§ﬂﬂﬂ9ﬂ1uﬁzﬂﬂ PSTN ‘D:ﬁﬁ‘ﬂuhlﬂ?'lll

v » ¥
dganailsinglugl 5 Juaou (stage) Aot varpuiomde Tl

4.1 1 1udea1% LP (Low Pass Filter) (5 AZUUN)

o o o = = ' a &8 o a4 lnly ' vl =~
42 %Qﬂ‘ﬁlnﬂﬂ51ﬂ§]ﬂ1iﬂl°|]ﬂ\31]u¢|9uﬂ 1 D45 (ﬁﬂl ﬂ‘ﬁ‘l.l'ltlﬂﬂﬁtg%ﬂﬂ.lﬂ!.ﬂﬂ‘llﬂ ANTBYIN LT M

ngAanssuegels) (10 AzLUY)
Data sources
Codecs . Codecs
Line interface circuit— = Line interface circuit
LP filter [0, 4 kHz] LP filter {0, 4 kHz]

[(==_]

Stage1  Stage2  Stage3  gtaye 4

——
|1 611 l IIB 11 I
Time Time Time Time
(a) Signal stages
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2 wires to 4 wires adapter
Hybrid

Voiceband Voicoband

modem B - By

(b) How wires are connected

3 U# 7 Principle of voiceband modem
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5. 2anaufiova 11l

St A v

5.1 wotvwiunszmgladideudosunesinlaeld  ADSL  Seawrsadidsdumesia
w%’anﬁ’ums“l%’qmimﬁwﬁﬁugm"lé’ oauliiee Wgeedeatu (5 azuww)

52 vDSL  ifumatuTafidligldaunsodedoyndineaniusigald  TaomaTulad
VDSL 1fuseetuntsdadoyadae bit rate iganda ADSL idedn uadodifiaves VDSL fife
szogmese g lfoududlduing dedwu  windeamsaind Tnandeyalaold
VDSL desasudnlszana 13 Mbps szeemaszniadlFoudugiuimszgnitangdi 1
flawns 1enedunszmeg ladnnsvesnsld vDSL Sagndriadieszesna

(5 Aizuuy)

5.3 mngﬂmsﬁﬂ&fq EI/T1 leased line g T1-HDSL (14 HDSL unu T1 leased line) 124711
windoans 14 HDSL unu T1 azdealdTuidy HDSL fhae 2 moamdeusunsdivoensld
T1 leased line 10w bit rate 409 HDSL 120gi 1.568 Mbps Tuvsizdi bit rate 404 T1 leased
line 9207 1.544 Mbps Fadto1ndiResiu wenvinfidslFamomeas 2 gmileufu mnda
Ustifiui30q bit rate 142 190516101314 T1-HDSL {¥ofng1 T leased line 86193

(5 AZLUY)

E1/T1
leased line

........... - 784 Kbps —~—

i
!

T -

Ti-HDSL

..... 784 Kbps —
3,600 m max

Modem HDSL

gl

b
&2
{ Modem HOSL B §

71 8 MsARAY E1/TI Leased Line oy T1-HDSL
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6. 317 9 uamImsAndan1s 19U ADSL saneufinwae 1l

6.1 W1ludasdnds “POTS Splitter” 1AZ990FUIWNTTINIUVEY POTS Splitter (5 AZUUY)

6.2 BTVIMININUYDS “ATU-C” uaz “ATUR” (5 AZUU)
0] POTS splitters CPE
. / \’_
\J o
Single twisted pair Set-top box
of oo ) PC TV set
Telephone set, FAX ...

gl/ﬁ'r 9 Configuration of an ADSL access
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7. wingUlfi 10 Fauamsgiinumsdnd Spliteriess ADSL 13 G. lite Waoufitusio il
3t 1 4 E
7.1 seBemyinn Taedldmuiunszmglamsaadaunuiitalisuludedd¥ poTs
Splitter (5 AzUUY)

72 wnfSvufisudeddeidasznin G lite i1 POTS Splitter ADSL (G.dmt) (5 ASIUN)

Subscriber line

ATU-R

b #1 10 In-home cabling system for splitterless ADSL (G.lite)

...............................................................
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ainglil 11 Fauaaamsilsegnd14 ATM fhuma TuTaBnsadinglu IMT-2000 waaeudodslalil

W-CDMA ATM

Radio frame

Frame number

Quality info
ATM cell header

LLLT 1=

ATM Link

W-CDMA ATM

ATM cell header
Frame number

(b) Down link

Uil 11 msszgnd19 ATM Shana Tu TaBmsaing Tu IMT-2000

¥ ¥
7.3 1051119 7UADUAITIN hand over Malunsdived up link tag down link (10 AzLUW)
g r s a o ] ar 4 :{ )
7.4 wiwuddmyslumsliulzalsziniamusunsetioves Insdmineufiodrlsthe

(5 ATUIUY)
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8. nszmumsae Wiliflunszuoumsnldly  Gigabit Ethemet 03Ut hmAnzaszIMMSY
3 L
wnlszasriiionz lsuasidunoumsiauesels (15 azuuw)
8.1 CSMA/CD
8.2 Carrier Extension

8.3 Pause Protocol
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