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Fig.2 Throughput versus transmission
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probability t for the RTS/CTS transmission mode
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Table 1 Parameters set in IEEE 802.11b/a/g
¥ IEEE IEEE IEEE 802.11g

802.11b 802.11a (OFDM)
Physical /ps 192 20 20
SlotTime /ps 20 9 9
SIFSTime /ps 10 16 16
DIFSTime /ps 50 34 34
ShortRetryLimit 7 7 7
LongRetryLimit 4 4 4
W in 31 15 i 15

W ax 1023 1023 1023 -
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£ 2 IEEE 802.11b/a/g ¥5/& T VoIP B R E
Table 2 VoIP capacities in IEEE 802.11b/a/g wireless LANs

IEEE 802.11b

IEEE 802.11b

IEEE 802.11a (Basic #3)

ff/i (Basic ) (RTS/CTS #3) IEEE 802.11g (DSSS-OFDM # =)
G.711 G.729 G.723.1 G.711 G.729 G.723.1 G.711 G.729 G.723.1

10 6 (6) 6 (6) 3(3) 4 (3) 30 (30) 31 (31)
20 12 (11) 14 (14) 7(7) 8 (8) 56 (56) 64 (64)
30 17 (17) 22 (22) 22 (21) 11 (11) 13 (13) 13 (13) 79 95 96 (96)
40 21 (21) 29 (29) 14 (14) 17 (17) 98 126
50 25 (25) 36 (36) 17 (17) 22 (22) 116 (116) 156 (156)
60 28 (28) 43 (42) 44 (43) 20 (20) 2 (25) 26 (25) 132 186 188 (187)
70 31 (31) 50 (49) 23 (23) 30 (29) 146 215
80 33 (32) 56 (55) 25 (24) 35 (34) 159 (158) 245 (244)
90 36 (35) 63 (62) 65 (63) 27 (26) 39 (38) 39 (38) 170 271 276
100 38 (37) 68 (67) 29 (28) 43 (42) 181 299
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Fig.4 Delay simulation results of G.711 codes

HENGRSER ST BEZ BFENKR



F£718H BRir2%: TRREMLE IPBEEHRNAEST 85
0.20 — — ALK BEN LN, FEE SRR
VolP7E WLAN FHfEd R, G EmERy
Qo.ls ¥, REAKKN WLAN Lk VoIP B H 5%,
€ .
Smo
' %
00st =13 ] [1] Garg S, Kappes M. An experimental study of
—n=11 throughput for UDP and VoIP traffic in IEEE
=== A 802.11b networks [A]. IEEE WCNC, Vol 3 [C].
LS 2§m?so 3% 4 s S0 New Orleans, Louisiana, 2003. 1748~ 1753
[2] #ikik, Z E. VIIPHEBETREASWSESR
5 G711 RBEFNHRNEZCEILEE [J]. #H 50%5%, 2003, 4 (18) : 475~478
Fig.5 Drop rate simulation results of G.711 codes [3] GargS, Kappes M. Can I add a VoIP call [A]. IEEE

Int Conf on Communications (ICC) [C], Anchorage,
Alaska, 2003

David P H, Fouad A T. Capacity of an IEEE 802.11b
wireless LAN supporting VoIP [A]. to appear in Proc
IEEE Int Conf on Communications (ICC) [C]. Paris,
2004 .

[5] Banchi G. Performance analysis of the IEEE 802. 11

£, —FERETERA VoIP ARELELBESR
AEHERREHE, TR—ERLER, wxk (4]
BRT—BRELGAE, XOREKES IR (3]
HRE Y AEEMEENER, B—FE, HE
i A VoIP ¥ 4 2 I8 f9 ¥ £9 J3 S B (B R A W &

XHy, BEXBIMEIL, L2400 Q8L T R —
ZIT R RE G RAR, DAEREABERER, X

distributed coordination function [J]. JSAC, 2000, 18

(3): 535~547
FAREHLA TR A3 BB R B BB X AMRE T o [6] IEEE 802.11 WG, Wireless LAN medium access
control ( MAC) and physical layer ( PHY )

6 #%i&

4

specifications [S]. 1999

Peng Y, Wu H T, Cheng S D, et al. A new self —
adapt DCF algorithm [A]. IEEE GLOBECOM [C].
Taipei, Taiwan, 2002. 87~91

[8] Kavin F, Kannan V. The ns manual [ EB/OL].

edu/nsnam/ns/ns-documentation.

R THETHRMNN DR REERERX (7]
VoIP £ WLAN bR ERH#THIT, BHEARR
HBE TR IPEEE WLAN FEARH RS RME.
ENHEHR VoIlP HARZE WLAN EfEBM AL
HIELFHEM (Public WLAN) B M T/EREAE
MBI, BT VolP £ WLAN LB ARR

http: //www. isi.
html, 2003 — 06 - 06/2004 — 06 — 12

Capacity of VoIP in IEEE 802.11 Wireless LAN

Chen Liquan', Hu Aiqun!, Zhou Xueli®
(1. Radio Engineering Department , Southeast University, Nanjing 210096, China ;

2. Shandong College of Electronic Technology, Jinan 210096, China)

[ Abstract ]

wireless channel. In this paper, the transmission of voice over wireless LAN is firstly analyzed. Taking collision

Voice transmitted over wireless LAN faces serious challenge because of the fluctuation of the

probability into account, the stochastic analysis based on a Markov chain to calculate the upper bound number of
simultaneous VoIP calls that can be supported in a single cell of an IEEE 802.11b/a/g network is proposed. The
upper bound capacities of G. 711, G.729 and G.723.1 code transmitted over 802.11b/a/g are figured out. The
simulation results from NS2 simulator have validated the analysis values.

[Key words] wireless LAN; voice over IP; capacity; Markov chain



	T00081_00
	T00082_00
	T00083_00
	T00084_00
	T00085_00

