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Abstract The connection based TCP protocol provides reliable packet delivery, but it takes certain overhead
compare to the connection-less UDP protocol. Thus, 3GPP devise the upper-layer RLC protocol which provides
reliability based upon the UDP protocol. Consequently, each implement of a base station and/or mobile terminal
require the development of the RLC protocol, and it must qualify various interoperable tests. In this paper, we
implement a testbed which verifies the RLC protocol under various packet losses/inversion circumstances of
networks. Finally, we propose our testbed as the RLC protocol tester for the developments.
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156 10:34:48:703 <- D SN:87 (61 82 88 86 573)

157 10:34:48:706 <- D SN:88 (61 82 89 86 573)

158 10:34:48:724 *** expired t_reordering *** (61 89 89 86 573)
159 10:34:48:725 -> C ACK:89 E1:1 (61 66 77 82 ) (61 89 89 86 573)
160 10:34:48:728 <- D SN:90 (61 89 91 86 573)

161 10:34:48:729 *** start t_reordering *** (61 89 91 91 573)
162 10:34:48:732 <- D SN:91 (61 89 92 91 573)

163 10:34:48:733 <- D SN:92 (61 89 93 91 573)

164 10:34:48:734 <- D SN:93 (61 89 94 91 573)

165 10:34:48:761 *** expired t_reordering *** (61 94 94 91 573)
166 10:34:48:761 -> C ACK:94 Ei:1 (61 66 77 82 89 ) (61 94 94 91 573)
167 10:34:48:762 <- D SN:95 (61 94 96 91 573)

168 10:34:48:766 *** start t_reordering *** (61 94 96 96 573)
169 10:34:48:767 <- D SN:96 (61 94 97 96 573)

176 10:34:48:767 <- D SN:97 (61 94 98 96 573)

171 10:34:48:770 <- D SN:98 (61 94 99 96 573)

172 10:34:48:771 <- D SN:66 (61 94 99 96 573)

173 10:34:48:773 <- D SN:99 P (61 94 100 96 573) *** DELAY ***
174 10:34:48:777 <- D SN:100 (61 94 101 96 573)

175 0:34:43:778 <- D SN:101 (61 94 162 96 573)
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Fig. 11. Log screen
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th 18 138 2uHA APl F%"é% EA]?& ﬁoli}. AMD Athlon(tm)64 X2
BilbEEss0r Dual Core 4800+ 2.51GHz
o T Main memory 2 GByte
_QT()%fQ Host OS Windows XP(Service Pack 3)
Il Virtual machine 0S VMware 9, Ubuntu 12.10
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Table 2. Outputs of data streamings (1Kbytes/packet, 512 window size, 50 pollPDU)

Data Type voice audio(MP3) video(MPEG1)
packet interval 600ms 50ms ms
reordering timer 1800ms 150ms 21ms
PaiZﬁgter pollretx timer 1800ms 150ms 21ms
transfer rate 13.3kbps 160kbps 1142.8kbps
packet 10ss(%) 0 0 | 1611 | 14 0 0 [1529 ] 1262 O 0 | 16.73 | 13.41
packet scramble(%) | 0 5 0 2721 0 |4.16 0 291 0 |[4.91 0 1.73
Tx/Rx packets 120 | 120 | 273 | 257 | 120 | 120 | 268 206 | 121 | 122 | 245 231
lost packet 0 0 44 36 0 0 41 26 0 0 41 31
Mgif;fd scrambled packet 0 6 0 7 0 5 0 6 0 6 0 4
Retransmit 0 0 101 82 0 0 89 55 0 0 77 64
status report 0 0 52 55 0 0 59 32 0 1 49 47

- 116 -



20134 6¥

AlSHE| =

Xl Mi13d M3=

HO

A HEE 2EY dHolH e a7 AFES FAlske
slell Al 7ol o B fAS A7) f1g Aoltt.
3 2% olyst 2 e A Aol

Al 7HA 39 dolE] 2EYS HAEH = A
193t Aol w2y B =FoA 153 HAEHEE
] 2 o] fisiA] RLC ZREF] F-3s)
HS YERoH, MES A ol & o] E
2 A Fof gepulE A wat
1 status report 3712] AAF#l A

o,

>

[e)

Pt
lo o
S

o ol

W o
o i 2 Ho

oft

N

N
it

:%rzm

op
x:

=

2L
o s
b

®oxoe s

e
o
tjo
o
]
¥
%o,
32

=

—

V. Z

h=}

UMTS/LTE 714

B

Hl

¢
s
[ 32 rlo

fm rie

)

.

>~
o
o et
>
3
i

f
=
o
tjo -
o
[
[m
=z
(r

o e
ofr
ol

o2
=
o
il
o
ofo
9_‘1‘

Y
o I

fu
o
29
oz
s

o,
s

s

‘_lﬂ‘, ot
=
(m
1o
Wy

=
O,
[

o gl o
s
b
=2
et
=
o
An)

|
off
o

2
=5
il
X,
[o K3
2
ol Mo

[Ejlm
o}

o
2
o,
=
=) &
= o
teds
=z o
NTT O o e NS

di af

rlo

o 1

o

ofr
i
|

= 3GPPe] &<l 215
of Wi 7t IR el A A
g A 7Rk

H8-&

38}

U=
o & ot

S ass

1
RN
3 f
o

=
&
ek
©

_0|Lr
& o
E
i
)

(]

N
>

N \i
T %

g

ol
o
f

o<
T

fole v oo wx rlr mo e I b o

kY
N
X

R
an)
L

e
:
m.ﬂ

=1}

=2

L

B2 AT

¢
¢

7} HAEHEE,

References

[1] 3GPP TS 36.322, "Evolved Universal Terrestrial
Radio Access (E-UTRA); Radio Link Control
(RLO) protocol specification V11.0.0", 2012

[2] D.-H. Nam, "Technology Trend of LTE Test and
Certification ", TTA Journal, Vol.134, pp. 103-108,
2011

[3] Jang-Hyun Kim, Hyo-Joong Suh, "Implementation of
Verification and Evaluation Testbed of WiMax2 PKIVivZ
Encryption Layer", The Journal of the Institute of
Webcasting, Internet and Telecommunication, Vol. 13,
Issue 2, pp. 77-82, 2013.

[4] Y.-Doo Kim, II-Young Moon, "Design of Testbed
for Performance Evaluation of Peer-to-Peer
Protocols in Mobile Networks", Journal of Korean
Institute of Information Technology, Vol. 8, Issue
10, pp. 159-166, Oct. 2010.

[5] Dae-Woo Choi, "Implementation of a Testbed for
Wireless Sensor Network", Journal of the Korea
Academia-Industrial cooperation Society, Vol.12,
No.1, pp. 445-450, 2011.

[6] Harri Holma, Antti Toskala, WCDMA for UMTS:
Radio Access for Third Generation Mobile Comm.,
3rd ed., John Wiley & Sons, Ltd, 2005

[7]1 D. Astely, E. Dahlman, A. Furuskar, Y. Jading, M.
Lindstrom, S. Parkvall, "LTE: the evolution of

broadband", IEEE Communications
Magazine, Vol. 47. No. 4, pp. 44-51, 2009.

[8] Jun Sok Park, Min Soo Jung, Dae Sik Ko, "
Estimation of the Real-Time Audio Packet Loss
over the Korean Internet using UDP", In Proc. Conf.
the Korean Institute of Communication and
Information Sciences, pp.288-293, 1997

mobile

% 2 oI 2013UE JHEfsm mu|THel XIEOR 0|R0IHS.

- 117 -



3GPP RLC Z2EEQ| HE

2 "It HAEHES =

KXF ATH

A A A& A & 2H3Y)

2013 T @A - TRl 35
&8t Ak

20139 1 ZFEH TSt HFE AR
8t st

<G BAROR - Enl AlsE] g
A28, ol FAD

220033 T @A rEYgEke AF
BRI K

2000~ 20034 1 AHEAA A
T

2000 Agistal

1994 @ Mgk 75FE

a -1992\d : Ag&dEw

<F AAROE L A R, AFE Al2E, e AjaE
o5 BA>

- 118 -



