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A Study on Transmission of Voice Traffic over ATM Networks
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ABSTRACT

A future Asynchronous Transfer Mode (ATM) based network must be able to support a very wide variety of
service. Therefore ATM is transport all types of traffic, including motion video, still image, data, and voice. The
voice includes all traffic that is currently sent over a voice circuit in a conventional telephony network and does not
include high-quality andio coded at speeds greater than 64 Kbps.

Current, reasons for not using ATM for transport of voice traffic is ATM interfaces preclude use for voice traffic,
on conventional voice networks for use on current ATM networks is software development to provide, and the
standardization process for voice over ATM is not complete. In this paper, to overcomes the above problems,
associated signaling interworking and architectural alternatives for transport of voice traffic over access ATM
network and Non-ATM network is proposed.

In the proposed architectural alternatives, in order to provide a voice service over an ATM network, it is necessary
to service classes and adaptation types. Therefore, in order to evaluate the alternative adaptation for voice service and

structure of data, source clock recovery, and detection of cell loss/misinsertion is discussed.
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1 Constant Bit Rate (CBR)

S 31 KHz9 S4 A8 BE317) 98 ITU B2
G.711{11& A}4-% 64 Kbps Pulse Code Modulation
(PCM)

< ITU 59 G.726(2]8 AM&3F 40/32/24/16 Kbps
Adaptive Differential PCM (ADPCM)

- ITU 259 G728{3]2 AFL-3 16/12.8/9.6 Kbps Al
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2] 1 ~8Kbps &4
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Y AWZ
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2.2 Variable Bit Rate (VBR)
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Tabie 1. Service Classes relevant to Voice

(BR | #5024 ¢ 993 TR
JoE ik ti) KA
A CBR Yes Single voice channel
A4 N x 64 Kbps
DSn, En

Q931 N-ISDN D-channel signaling

B AN VBR Yes Single voice channel with
silence detection

T | WA« | VBR Vo Q2531 ATM sigraling

D o] 44| 4 ABR No

Q.2931 ATM signaling

ABR : Available Bit Rate, CBR : Constant Bit Rate, VBR : Variable Bit Rate
N-ISDN : Narrowband Integrated Service Digital Network

PBX IWF :’erth\cork IWF PBX
Seizure \
Wink of delay dial
digits .|
B-setup B-setup
P B-connect B-connect
< B-connect-ack
B-connect-ack
<l
.
Seizure o
P g wink V
1g1(S
€ Seizure
_ Wink of delay dial
.
digits
]
answer answer
answer <4 I

72l 5 64Kbps 42 H B ZEE(VCC e 2H)
Fig. 5 Information Flows no VCC exists for 64 Kbps Channels
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Fig. 6 Information Flows when a VCC Already Exists

43 2Erito] 3 A4S AFATM A 1D H
2l Q29312 Wit dio|E] EdfjY o]E 2 VBREE
ABR A B] 2 & Abg-ghch e u) ATM A 143
(Q931 N-ISDN ] 71d & )-2-16 Kbps 3= 64 Kbpse] D

Hd g o] &3t CBR ¥ &

& A& STk

42 M2 & (Adaptation Types)

ATM A3 A2 (AAL)9] ¥

& 5718 79

ok dgE M2 SFol Q7 AMg A RaEkA

A HAT 2 A2 5573 AALRE o 2A 7}

Faatx] 9] W Foll Hu)| A BFL AMEAE U

A 5 e Aol 9ol 38 §3 ¥z Ae

& 4= gl ojszto]l S A HE FE 9 EH
E

& B7el7) 98t dlolE 7=, %
217 A &A/Aad A HE 53

982 BBk

(HelolE +&

AAL1E& F % 3 (structured)® H¥] 7 X 8}
(unstructured) o o] €] A 2] 2 7} & A F ot of A
o] Structured Data Transfer (SDT)$} Unstructured Data

Transfer (UDT) o] t}.

3062

www.dbpia.co.

SDTo) 3lojA AME-2} wpelEE &8 ol (NE
FAE 6] ATM 4 9] 6 WA ulo] EX AALL 2.3
=2 Aeln, ATM 4] 7 ¥ vloj B & Z
Q& dlole] B89 Alahg BAIGH €2 ATM
¥ ¥ VTOA working Groupoll A dI 5 ¥ U= X9
HE X5 8 dojc} mpatr] SDTE o] &3 AAL 4 ¢
# 7 ¥ 3Hpayload)i= 46 o]} 47 wlo|E o|HE HF
Zl o} & 46. 87540l E o]} ;

UDTel 1AM A}8-2} vlo] E & ALE- 2} o] o] 7 o}
ATM 4 &8 %-3l(payload) A}o]2] AALI A& 9%
47 v}ol E B4 SH(payload) el A £ €t o] 2
7+o] SDT$} UDT Atol €] B4 (trade-off)& #4I3)
Bl ENT &8, Ao Fel, 19X 27He A
& end =9 Ay Yzt

Az 5 &

2 Fx8E tolH g Nxod
183 A Eoh &4 Aol M DSIH
A TI MH 2 (12 THE AHE 74
F37) (PBX) o] &-ztoll Al ARt o] AHEAE A
1270 3742 AR S gl oo weEkN 25
ol Bateith B & 24/ 3 AA SFE HAL AUA

kr



ERAM YL 58 54 B g A4 I a7

ok ATM o)l 4 3 12 x 64 Kbps SDT AALI 9| E 2 % o)tk o] & AN E M wFYH ATM T Ao
Fo] A& N UG ATM F ol N 1 AAH2 R o] tE &4 5= slug ATM 92 WA tE3}
WA E YFshed AHE T 4 UTH ATM T A # SIoy, N x 64Kbps M1 2 E 913 AALL SDTE @4
F R 3Hpayload)= AR &4 AEZ AYAEE H A 7} 7ho] AHE ® it

£ 3] M8 DSI # 8 %3Hpayload)@l 50 % °| 4 £ &

714 7 ek . ol 22l WS = M)

ATMT} DSI 283l =8 A S EH Qg E o] & DS1-Z 24 nto| E Ho|E] F o]l &J8) SDTE AH&
%7} DS1-& 192bits/193bits x 1/2(1/2 T1) = 0.497 £ 49.7 B Mgy o U (1Y 7). DSI T Y 24 vjo| E
%o} 31 ATM -2 46.8750ctets/S3octets = 0.884 . 88.4 dio]eld) DSI LI E IV EE F713 A$ 9443

DSt ATM DS1
N 1bitps] A o B g c
overhead
T k
l [ll 2] vee F‘t ATM networl
Ds1 Y s Y Tom
L Dtel e o2 [ [ [2+]  o]eee ]
LOS IZ ATM cell ATM cell
pointer
AAL1 \\___—/
DS1 SDT
ATM LOS : Loss of Signal
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T12! 7. AAL1 SDTE A2 3 DSI A
Fig. 7 Transporting a DS1 using AAL1 SDT
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Fig. 8 Transporting a DS1 using AAL1 UDT
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AW T | HENW | AALLA% RIS | ooe =
e | BMYATMB A
SDT Yes Yes 1.125 Yes
uDT No No 1 Minimal
ubnt/ Yes No 1 Yes
IWF
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I 3 A AMuj2ae AALL 72
Table 3. AALI1 Structuring of Voice Service

SDT UDT
Single voice call, 64 Kbps No ves
Single voice call, highly compressed No Yes
Single voice call with silence detection No No
Nx 64 Kbps: 1 <N<93 Yes No
DSn/En Yes
Yes
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46 L= 47 vlolE, 18] 7 AAL2E AMS-#u =46 v}
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ol = AAL2E A& 0 2 ~ot &1} AALLY §)
ol eutgk o2 AL 124 A B FollA &4
H4M9 AL Byt AL E ¢ AAY 124 Do
MolEd2uoEE BAYE Utk £Hd 1244
o] AA £33 ¢ 64 Kbps A A A °1k
47 x 8 x 124/64=728.5 ms$] X F-& MG} o] A
G.114, G.131, 2181 7 G126 M Hd S35 & H
T AA L7 ASE B A Eeo. mebA
Forward Ermor Correction (FEC)¥ Z47te] §A4 3 & o
Z38A Fedd A S 98 R ZE o)H
Aol A DSI1 o} S o] A2 th e 728.524=30 ms A/ A
£ Z ) 3le) DS3= ©H] 30/28=1 ms A] ¥ o] A 5 o

Z 34 0 8 FECE 8 $oH{12, 13].

Aol &4 AY QA SRS A4 FH e ¢
A A dF 48 utolEVE &4 HAUS Aotk F,
64 Kbps &4 9l 6 ms 4ol NJje $457H &
A ATM F UlollA o538} S A& g 4 &42
2}7} 2] 64 Kbps &4 3 2 ¥ 23/(4N)3} 6/N ms ALo]
o] &4 o] AUt

$4E Bol 4% A &4 B} AA T,
$EBE AR A SO} AP RE B
F7helel) A2 @ 4 Aok Bebd HAAE &
£593 2E5Y 9Y SHITFATM 38 F8
A &89 T3 Foslo} Bk o) 2h3re] AALSE
A ESAAS ABeA G, ME e B2
AF e ATdY Y AEl s

E 4 CBR¥M}VBREAZE A 22 29 E7 A9
Table 4. Source Clock recovery options for CBR and VBR
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