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Fig.1 Per-flow unfairness due to the link layer.
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Table 5 Total throughput (complex model).
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| O or(FIFO)
© ori(RR)

©
3

©
@

ChannelUtility %]
o ©
8 %

001 0.005
CBR packet interval [sec]

0 22 ChannelUtility 00000000000
Fig.22 Channel utility comparison of each scheme.

gooooooooooboooooooooooon s
oocCBROOOOOOOOODOD 001O00O0O0O0OO
goooooooooooooooboooobooo 22
0oCBROOODOOOOOODODOOOODDOOOO
o0oooooooooorTPOOOOOCOOOO
goooooo 2000000000000000
00000000000 2%00000000000
gooooood

6. O O O

gobodoooobobooooboobooobooooo
lob0o0oooooooooooooooboooooon
gboooboooboooboobooooobooobooon
Oooooooosgoe211MACOOOOOOODOOO
gobooooooooooooboooooooboon
gooooooooooooooobooooobood
gobooooooooooooboooooooboon
0o0oO0oOo0oo00oOooONSOoOOoOoooOooo
gbooobooooboooooboboboooooboobooo
MACOOOOOOUOOOOOOOOOOOOooOOo
gbooobooooboooboobooooobooobooon

gobgooboobooboobobooboobon
000 MACOOOOOOOOOOOOOOOOOO
pobgoobobooboobobooboobon
googooboooobooobo
goooooioboooooboobobobooooboo
goboooooboooobooobooboboobobogon
gooooboooooobooobobooobooboobo
gobooooobooooboooboobooboobobogon
gobooooobooooboooboobooboobobogon
goobooobobooboobooooboon
o0 ooboobobbobobooboobo
pobgoobobooboobobooboobon
pobgooboboooboobobooboobon
gooboooboobooboobobobobobobbob
gbooooooooooobooobooboboobobogo
gooobooooooooo
g O
[1] M. Frodigh, S. Parkvall, C. Roobol, P. Johansson,

and P. Larsson, “Future-generation wireless net-
works,” IEEE Pers. Commun. Mag., vol.8, no.5,
pp.10-17, Oct. 2001.

[2] H.Y. Hsieh and R. Sivakumar, “Performance com-
parison of cellular and multi-hop wireless networks:
A quantitative study,” Proc. ACM SIGMETRICS,
pp-113-122, Boston, MA, USA, June 2001.

[3] T. Miyamura, T. Kirimoto, K. Nakagawa, P.
Dhananjaya, M. Aoki, and N. Yamanaka, “A buffer
management mechanism for achieving approximately
fair bandwidth allocation in high-speed networks,”
IEICE Trans. Commun., vol.E85-B. no.8, pp.1434—
1441, Aug. 2002.

[4] E.L. Hahne and R.G. Gallager, “Round robin
scheduling for fair control in data communication
networks,” Proc. IEEE ICC, pp.103-107, June 1986.

[5] M. Katevenis, S. Stefanos, and C. Courcoubetis,
“Weighted round-robin sell multiplexing in a general-
purpose ATM switch chip,” IEEE J. Sel. Areas Com-
mun., vol.9, no.8, pp.1265-1279, Oct. 1991.

[6] ANSI/IEEE Std 802.11, “Wireless LAN medium ac-
cess control (MAC) and physical layer (PHY) speci-
fications,” 1999.

[7] C.E. Koksal, H. Kassab, and H. Balakrishnan, “An
analysis of short-term fairness in wireless media ac-
cess protocols,” ACM SIG-METRICS 2000, pp.118—
119, Santa Clara, CA, June 2000.

[8] H. Luo, S. Lu, and V. Bharghavan, “A new model
for packet scheduling in multihop wireless networks,”
MOBICOM, pp.76-86, Aug. 2000.

[9] J. Jangeun and M.L. Sichitiu, “Fairness and QoS in
multihop wireless networks,” IEEE Vehicular Tech-
nology Conference, vol.5, 6-9, pp.2936-2940, Oct.

549



00000000000 2005/3 Vol. J88-B No. 3

2003.

[10] I. Gruber, A. Baessler, and H. Li, “Fair WLAN
scheduling for ad hoc networks with access points,”
poster, MobiHoc’04, Tokyo, Japan, May 2004.

[11] A. Woo and D.E. Culler, “A transmission control
scheme for media access in sensor networks,” Mobi-
Com’01, pp.221-235, Rome, Italy, July 2001.

[12] V. Bharghavan, A. Demers, S. Shenker, and L.
Zhang, “MACAW: A media access protocol for wire-
less LANs,” SIGCOMM’94, pp.212-225, Sept. 1994.

[13] IEEE 802.11 WG, Draft Supplement to Part 11:
Wireless Medium Access Control (MAC) and phys-
ical layer (PHY) specifications: Medium Access Con-
trol (MAC) Enhancements for Quality of Service
(QoS), IEEE 802.11e/D2.0, Nov. 2001.

[14] D. Vardalis, On the Efficiency and Fairness of
Wired/Wireless Networks, Master Thesis, State Uni-
versity of New York at Stony Brook, 2001.

[15] USB/LBNL/VINT Network Simulator ns (version2),
http://www.isi.edu/nsnam/ns

[16] S. Choi, J. del Prado, S. Shankar, and S. Mangold,
“IEEE 802.1le contention-based channel access
(EDCF) performance evaluation,” Proc. IEEE ICC
2003, pp.1151-1156, Anchoragae, AL, USA, May
2003.

[17] K. Pentikousis, “T'CP in wired-cum-wireless environ-
ments,” IEEE Commun. Surveys, vol.3, no.4, pp.2—
14, Fourth Quarter, 2000.

00016060 280000100 1200000

goooooobo goooo
oooo

D11 000000000000000
00000 1000000000000
0O ATROO0000O00O00DO0O000O0
000000 QeSOOOO0OO0OO0OO0ODOO

oo 00 oOood

O 5500000000000 e60000
000000000000 eoNTTOOO
oobobo400000000000000
oooo0oooooooOoooooooo
00000000000IEEEDOOOO
ooooooooooooooooo

550

O o oooo

0Os80000000000000 20
oooooooooooo 300000
oooo0o0ooOoOooooooOooonoon
ooooooooooooooooood
oooo0oooooooooooon vd

. §00000000000000000
0000 12 ATROO0O000O00O0O0O0O0O0OCOO0O0OOO0
00000 QesO0O0D0000 TCPOODODOODOOOO
oooooo

VAVZ B\



