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Management Methods of Multimedia Traffics in Consideration of
End-user Satisfaction in Mobile Environment

TAKAHIDE WAKUDATY and YOSHIMI TESHIGAWARAT

Initiated from explosive popularization of the Internet in recent years, much more users have
become to use network environment than ever. Comfortable mobile computing environment
where users can access anytime, anywhere is requested. Broader bandwidths for wireless com-
munications are going to be provided, and small-sized PDAs and note-PCs are used by more
people. And increased number of users and multimedia information accesses are expected.
However, since available frequencies for wireless communications are limited, it is difficult to
satisfy users’ requirements because of such problems as longer network response time caused
by circuit switching methods. Therefore, it is important to assign appropriate end-user band-
widths, and the Traffic Management Methods which improve all users’ satisfactory levels, are
being studied by controlling network traffics dynamically according to application priorities.
This paper defines evaluation criteria of users’ satisfactory levels in consideration of response
time and calling loss in mobile environment. Then, it evaluates the Traffic Management
Methods with comparison of the PHS 32 kbps service and the 64 kbps service which started
from April 1999, and shows improvement of all users’ satisfactory levels under the Traffic
Management Methods. In addition, by improving user satisfactory of extremely low level, it
shows improvement of unfairness of all users’ satisfactory levels as well as guaranteeing the
users’ satisfactory levels.
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Fig.1 Structure of traffic management system.
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Table 1  Application requirement level database.
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Fig.2 Relations between response times and user’s

satisfactory levels.
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Fig.3 The relation between continuance number of
calling loss and the user’s satisfactory level.
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Table 2 Traffic characteristics of applications.

APPO oooo oooo gooo
gooo oooo
Mail 3 kbyte 30 kbyte 50%
WWWO textO 16 kbyte 48 kbyte 28%
WwWwwo ooo 10kbyte 100 kbyte 22%

. M i
o

iz}
# 40
M / ——EEn
i =81 2Ek(fixed) | |
G e (fiseed)
W —rt— 3 ekifixed)

(U i i S
128 102 266 320 3224 448 B2 640 762 806 1024

HED®R O EEkb )

04 0O0O0O0O0OCOOOODOOOOO
Fig.4 Comparisons of users’ satisfactory levels with
bandwidths.

0000000000000 0100000000
16kbyte 0000 48kbyte 10 000 ODOOOD
0D0000O00OWWWOODODOOO00000000
000000000 320x24001600000 90%0
0000000000000 100kbyteD 0OO0ODO
00000000000 00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000 Mail
00000000000 0000000000000
00000 WWWOOOOOOOooooooooo
0000000000000 50%000000000
O000O0WWWD text00 WWWO ODOOOOOO
00000000000 0000000000000
ooooootopg

4.2 00000OO0O0OOODOD

000000000000 0800/000000
0000000000000000400 70000

04000000000000000000000
000000000000000000000000
00000000000000032kbps0 0000
00044%000064kbps 00000000 15%0
000000D0032kbps 000000000000
00000000000 50%0000000000
000000000000000000000000
000000000000000000000000



Vol. 43 No. 6

100 & - ™~

IR B
|
[z=

——Hlan b
=12k fixad)
iy i B4k fizced)

2 —m— ekl fixed)

128 192 26 320 384 448 B2 G40 TEE 206 1024
HEEH DA E kb s)
05 MallODOOOOOOOODODODOODO
Fig.5 Comparisons of Mail users’ satisfactory levels with
bandwidths.
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Fig.6 Comparisons of WWW (text) users’ satisfactory
levels with bandwidths.
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Fig.7 Comparisons of WWW (image) users’ satisfactory
levels with bandwidths.
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satisfactory levels with bandwidths.

—e— @
—8—1 22k(fixed)
&0 == Gk fiad )
e 2 L 200 )

Gh i B R REER (N

e et

128 102 256 320 584 448 B2 640 768 906 1024
HAD® OWFEE (kbps)

09 0000000000000 DO 8%OOO
Fig.9 Comparisons of achieved rate (80%) of
satisfactory levels with bandwidths.

5. oooobooooooooooon
oobobOooooog

goboooooooboobooooooooooboo
goboooooobooooobOobouooboboooo
gobcoooboooobooooooobooooboo
gboboooboooooooooobocOooooboooo
goooocoooooboooboooooo

oooobooboooooboobooboooooooo
goobobooooooobooooboboboooooooboo
gobooooboooooooooooooboooooo

goooooooooboooobooDb2000b000
ooboooo0obooooOboOO0OO0OMailOO 40000

WWWI text0O0 0 80000OWWWI 00000 15
000000000 30%0000000000 30%0
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooo

(1) 000 30%000 MailOOD

(2) 000 30%000 WWWO text00 0O

June 2002

E E(36)

5 : - H ;
0 5 10 15 20 25 30 35 40
Flefsii 1 — (L)
010 00O0O0OOOODOOwWwWWOOOOOOOODOOODO
Fig.10 Distribution of WWW (image) users’ satisfactory
levels by non-guaranteed management.
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