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Abstract

With the growth of data communication service by mobile devices, WAP is proposed to efficiently
access the Internet contents by user request through wireless condition that has a high error rate and
mobility. But, because a transmission speed of WAP is limited, it takes many times to transmit and
to receive the data.

This paper has studied the WAP packet transmission time using WTP-SAR algorithm. As a method
that is to improve transfer capability of WAP, using SAR function in WTP, total message down from
upper layer has been fragmented and packet is transmitted through RLP frame time slot. Then, we
have analyzed the transmission time of WAP packet with variable RLP layer size on the wireless
CDMA network for next generation systems. From the results, we could obtain the WAP packet
transmission time and optimal WTP packet size.

*

(School of Electronics, Telecommunication, and Computer Eng., Hankuk Aviation
University)

el (Dept. of Information & Communication Eng., Seoil College)
: 2002-6-9

12002 5 8



70
“Mobile”  “Internet"
WAP
[11.[2].
, WAP
WAP
SAR CDMA
WAP .
, WAP WAP Proxy/Server
RLP
WAP . ,
CDMA 20 ms , WCDMA
10 ms SAR
WAP
. WAP
WAP
. WAP

HTTP (Hypertext Transfer Protocol), HTML
(Hypertext Markup Language)

WAP
WSP

WAP Proxy

WEB Server

WTA Server

HTML™,  Filter 4"
WAP Proxy

1. WAP

Internet Wireless Application Protocol

HTML Wireless Application Other Services and
JavaScript Environment (WAE) Applications
Session Layer (WSP)
HTTP
Transaction Layer (WTP)
SSL Security Layer (WTLS)
TCPIP Transport Layer (WDP)
UDP/IP Bearers
[ Gsm Il 15136 I coma|[eee. ]
* UDP : User Datagram Protocol
* GSM : Global System for M obile communication
2. WAP

(Wireless Session Protocol), WTP

[3]. WAP WAP

Web
WAP Proxy/Server

2 WAP
WAP ISO(International
Standards Organization)
HTTP
WSP  WTP, TCP/IP
(UDP/IP) WDP(Wireless
Datagram Protocol) ,
Transport
layer [1]. WTP
WTP SAR

[2]. ,
MTU(Maximum



CDMA WTPSAR RLP WAP 71
Transmission Unlt) , WTP SAR Initiator Reséonder
Rvokered tnvake, >
(700byte)
3 Sedminvoke............ >
< Ack. Responder size
(100byte)
Initial reassign size | . SEAMINYOKE. coreref >
SAR WTP (100byte)
< Agk.
Ack >
. WAP
4. SAR
CDMA WAP
WTP  SAR 4
WTP ,
MTU
WSP
MTU )
[5].
WTP SAR
[61.[7].
WTP
WAP
3 .
WTP PDU (Packet Data
Unit) SAR SAR
MTU
WAP
WTP
WTP
SAR
. WAP WAP
Mobile WAP Porxy
wep W:,, - ‘Mrotar © WTP
_\MJ WTP !
‘Msec = WTP
- WTP ,
" Lyre . WTP
Physical — Physical . MWTP : MSEG VV-I-P
WTP ,
3. Mobile WAP Proxv



72

‘K . WTP
'MRLP . RLP

Fp : RLP slot

Fri RLP ,

N Mg )

-Hwre : WTP 4 ),

“Hypp : UDP 8 )

‘Hp @ IP (20 )

-Hppp : PPP (8 ),

Stme © CDMA  WCDMA(Wideband Code
Division Multiple Access)

WTP Meses
Mses
K
M
= ] @
{ Mo
cIxT o x+l
Mses WTP
) Mwre ,
Msec
©) Lwre
Myre =Mgc + Hyre 2
Lure = Mrora. —(K=D)M g + Hype (3)
WTP
RLP ,
RLP
MSEG
(4)
Mep =My +Hypp +Hip +Hepp 4

6 1 2002 6

RLP
(Transmission Time Slot)
Fo
®)
Mg
] ©
CDMA  WCDMA
20 ms, 10 ms
2
RLP [81.[9]. PCS, DCS
RLP
WAP
RLP WAP
, RLP
RLP A m
P(F=m)=(1-p)"'p (6)
P
(6) HA)
E(F):imP(F:m):% )
., WAP
HP)
E(P)=N- E(F):% ®)
N RLP
(5) . RLP N
RLP WAP

CDMA, WCDMA



CDMA WTPSAR

Stime (20 ms, 10 ms)

Toer (N) = E(P)- Sy = 21N () ©)
@, ©) (Tusd)
5)
(6) n=gq
@) n=r . WAP

(10)

TMSG =(K _l)TPKT (@) +TPKT (r)

:(K_l)STIMEXq+STIMEXr,

p p
q= My +36 o Ly +36 ' (10)
o =
WAP
CDMA/QPSK
QPSK
D, = % erfcSNR) (11)
SR=——
E ) ,20-) (12)
N, 3PG
, U: ,
Mohile T1
@
Mobile T2
@M

RLP WAP 73

PG : ,
EJN, -
) WAP Proxy/Server
. 5
RLP WAP
. WAP
v (PG)
WAP ., WAP
PCS, DCS
RLP
(Fp) WAP
. Srme  CDMA
20ms WCDMA
10ms .
WAP Mrota
= 5000 , E/N, =8 dB, PG=64
, Fp 26 30
, Mwre 100
2000

CDMA (20 ms)
WCDMA (10 ms)
6 CDMA QPSK WAP

7 (a) 7 (b)
CDMA , Mure
WAP
: : 7 ()
1200 , 1500 ;
WAP
. MWTP
RLP ,



74 6 1 2002 6

WAP My

7 (b) 7 @) 2

BER

WAP
: : : : 0 : 7(b)
E,/N, [dB] WAP
, WAP
6. CDMA QPSK . 8 (a) 8 (b)

WCDMA ,

CDMA

103 (ms)
7
= e F,=26
£ v Fp=27
£ —m— F,=28
s 69 —o- Fp=29 3
s —a— F,=30 * 107 (ms)
) 4
2
E @ —e— Fy=26
2 5 \ £ v Fp=27
£ 2 —m— F,=28
o s —o Fp=29
b S 34 —A— F,=30
a @
3 4 3
£ £
= G
E c
g A\
o R M
=] i w -t
Bt N S U S O A g e TR 5=
0 200 400 600 800 1000 1200 1400 1600 1800 2000 g
WTP packet size (byte) K|
8
1
7. (a) CDMA 0 200 400 600 800 1000 1200 1400 1600 1800 2000

WTP packet size (byte)

(Es/N, = 8 dB, U = 18, PG = 64)

8. (a) WCDMA
(Es/N, = 8 dB, U= 18, PG = 64)

103 (ms)
7

—e— F,=26
v Fp=27
—m— F,=28

Total message transmission time(ms)

0.6

0 200 400 600 800 1000 1200 1400 1600 1800 2000
WTP packet size (byte)

Total message transmission time(ms)
o

7. (b) CDMA 30 200 400 600 800 1000 1200 1400 1600 1800 2000
(Eb/Na - 8 dB, U = 36, PG = 64) WTP packet size (byte)

8. (b) WCDMA
(20 ms) . (Ew/N, = 8 dB. U= 36, PG = 64)



CDMA WTPSAR

, CDMA 10 ms
WAP CDMA
WAP
7 8
WAP
WTP
WAP
BER
WTP
. WAP CDMA
WCDMA 18 36
WTP Trade-off WAP
CDMA 4000 ms~4500
ms, 7500 ms~8000 ms, WCDMA 1900
ms~2300 ms, 3800 ms~4100 ms
) WTP 500
600
WAP
SAR CDMA
WAP .
, WAP WAP Proxy/Server
QPSK
RLP WAP
, CDMA
20 ms WCDMA 10ms
WTP
, WTP

RLP WAP 75

, WAP QoS
WAP

[1] WAP forum, Wireless Application Protocol:
Wireless Datagram Protocol Specification,
Version 14-June-2001.

[2] WAP forum, Wireless Application Protocol:
Wireless Transaction Protocol Specification,
Version 10-July-2001.

[3]1 WAP forum, Wireless Application Protocol:
Wireless Session Protocol Specification,
Approved Version 5-July-2001.

[4] H. S. Park and K .W. Heo, “Performance
evaluation of WAP-WTP," The Jornal of the
Korean Institute of communication sciences,
vol. 26, no. 1A, pp. 67-76, Jan. 2001.

[5] WAP forum, Wireless Application Protocol:
Wireless Profiled TCP, Version 31-Mar.-2001.

[6] A. Bakre and B. R. Badrinath, “I-TCP:
Indrect TCP for Mobile Hosts," Proceedings
of the 15" International Conference on distri-
buted Computing Systems, pp. 136-143, June
1995.

[7] R. Caceres and L. Iftode, “Improving the
performance of Reliable Transport Protocols in
Mobile Computing Environment," /EEE Jour-
nal on Selected Areas in Communications, vol.
13, pp. 850-857, June 1995.

[8] J. S. Lee, L. E. Miller, CDMA systems
engineering handbook, Artech House, 1998.

[9] Tero Ojanpera and Ramjee Prasad, Wideband
CDMA for Third Generation Mobile Commu-
nications, Artech House, 1998.



76

2000 2

2002 2

2002 3 -~

: WAP, Mobile IP, Home Networking, IMT-
2000

)
1992 3 ~ 1997 5 : ()

2000 9 ~

1969 2

1975 2

1981 3

1972 8

1

2002 6



