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ABSTRACT

This paper proposes a call admission control scheme for delay guarantee in the wireless mesh networks. The
admission of a new call is determined based on the expected delay inferred from the class level available
bandwidth at nodes on the path. All nodes under the effects of the new call are considered in designing the call
admission control scheme to maintain the delay guarantee of the pre-existing traffic. An effective technique for
estimating the available bandwidth of the neighbor nodes is proposed with no addition of message interchanges.
The class-level delay control is mainly performed by the queueing discipline while keeping the MAC operation
simple. Simulations are performed to show the validity of the proposals. We observe acceptable performances in
delay expectation with the addition of new calls. We also show that the proposed call admission control is

helpful in guaranteeing the delay performances.
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Table 1. Parameters for experiment

channel capacity 24Mbps
number of classes 3

load ratio(class 1:2:3) 1:1:1
delay req.(class 1:2:3) 27ms :2.7s : 270s
packet length 512 bytes
slot time ous
DIFS 4 slots
RTS,CTS,ACK,SIFS 2 slots
trial limit 7
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Table 2. Call level throughput(%)
call 1 call 2 admitted call(class 1)
(class 1,2,3) (class 1,2,3) 3 4 5 6 7 8 9 10
300m DCAC 98.3, 81.6, 65.4 98.1, 97.1, 78.1 100 99.0 98.8 100 90.9 86.8 100 100
radius CACP 97.6, 96.6, 78.1 99.1, 97.7, 83.3 99.0 99.1 100 96.2 100 95.6
500m DCAC 95.7, 19.6, 4.3 98.3, 17.8, 1.9 99.2 98.1 100 100 100 100 92.3
radius CACP 99.2, 56.8, 10.3 98.7, 63.2, 6.2 100 100 100 100 100
CBR(Constant Bit Rate) E#|Ho|n|, & A< Aljo] TS eslslely v @e 35 88l A

S ot 328 2wt 5

10757} 2% 84 74-% hot spot 317}
80% Il Olaﬂl k= #s Feke AdAsIch Ed
3l7] 913t \Fd 300m WHell 857Y
o] yry} AxFor w=A ExE IAE A
slgick o] EEFRA| M RE Z7] 2700 &5 x3s}
# B 07H31 32 FAE, 10709 3 AR 2
v 2AAA FU3 3] AFo] ukE
6}°ﬂv‘r 7|E HWYM H]2E 9]3] CACPY!
Hefsle] Agslgirl. CACP WAl 7H]
g FEg 3 AS Al wAeld], 2
R I A I e i v A=
AL 4}% = WAlol|A] zpe)7} Qi) =
7HE HEE A Rt vleR AR
23, Alde] ohd 7hg- tjeFuks o) A%
2 A= Aol thErh CACP HWAlo] 7H] ==
o M UYES AR AlEshE #?MH
BPAS 7S 3224004 7|43 v} gl 99
sl H =E 0 Al 0“—1—% DCAC
(Delay_based CAO)E #7|sP7|= 3} Ay It
"= A 87 Qo= E 19 T3 103] ©]
A sl v Ak ARES Ak a3
7(@)2} b)ell= ¥ 500m A3l DCAC7} A&
Ed 752} CACPE A8’ 7% 7€ = 2 F7}
= 3o FHg Foze] Ad s Ak
a5l 744 2] DCAC?| 735 7709 =& 7}
83k 9 CACP WRelA= 5708 &5 7}
T3l B A 87E UP}—%}E A
8ol= ¥4 300m A3
DCAC?| 7% 871 %, CACP«] 75]‘1‘ 67H 3=
7} g3k e BE A &
A 972 =T 5 gle Oﬂ_‘.:_ CACP7} DCAC
o vlgl A2 TE 483l= 7> CACP7| Z+=
4 WolETE DCACE Al(14)ollA 123k B

==

R

o] F8AE I
TE

a=

o

kﬂm}i
i J%
i

J

i)
i
tu e J}m

[
H
e

1

[e}

‘
o
)
4
ol
-

-

N

ul
e
=

3|

=

Hola gltt
oAl Al Au])~
H3 500m AE->
3 AAe= qld HAY =
o] AMu| A xpEAlo] T
9 APAR & 5 gFe] & A% Aol
A3 A BEEE AN Sk olef
Ql5t7] $fal ] hot spot <3 el|x<]
B2k B A% Al Adl hot
Go9] bk ke AlE oA e
< 3 4G Alele] RlEsAdE oItk & 3
9o % Aol & fo] mE skmEl &
7} 7ol hot spot 30| ZHE= HapE-S Mol ¢l
A mFels] A4 385 5 5Tt A
Ho® W DCACS| 7% & hot spot F3H-S
Holx glrh A< F8% wE 39 Aod e}
28} 73} 2 8elAs) o] WEE T glonz, of
= DCAC7} Atjdoz obx=e F9p4el 3
A A|o] vl sholsl = A% Azjolch
Mze o) Al ool Alme & A T
4 wmEe] kg wedsle] el DCACTH
2R 2E8Ae 2 AATIA G Aol &
o1},

132
O}]\JE_

5
=

HE

=
-

www.dbpia.co.kr



50 T ! T T T T T T T
—call1

1 [——

a0 - ——oal 3
—=—qcall 4

apl.| ——oalls

—+—ocalg

.| ——rcal?
——ocal g8

o2 lEy(ms)

time(TSs) x 10*

(a) Employing DCAC

dalayms)

time(TSs) ¥ 10*

(b) Employing CACP

2 7. 93 500m 39 Ag Az
Fig. 7. Results of the 500m radius experiment

E 3. & 4% o|% hot spot -3}
Table 3. Loads on hot spot after call admissions

300m radius 500m radius

DCAC CACP DCAC CACP

80.0% 60.6% 71.9% 54.4%

o ——— e
call 1 H H
call 2 i
S0H ——cald |------e-- [ [ - O [N -
—e=—ocal 4 H 1 f
—+—call 5 !
Ak a6 | SR IR PRSI AU ROE, 1 15 S
—*call ¥ H
I ——call 8 i
E —=— rall 8 :
Zanf T R S
& —— gall 10 ;
8 s
LT R e R
10 ;
0 1 2 3 4 5 6 7 g

time(TSs) % 0%

(a) Employing DCAC

Elay(ms)
&
i

time(TSs) « 10*

(b) Employing CACP

2l 8. wHd 300m 3 4§ A¥
Fig. 8. Results of the 300m radius experiment

v.d E

FAMAMENZ el Eefee) o A9
& wAs) 98 5 A% Aok AAssh
5 A% o¥E ARShe Fa Sak ¥ oW, &
Aol ol R F33} 7)E S5 St A%
J mgeleh, e 7hg BB A
Mo Az = Flel wei ol
Hes T3l & A% Ale Fasidch 2
1 mEe 5 A% Aol i Sheld &
#7424 Bl FAEE Toieh Fels sl
ApasiE Al Aelt 7 AMOE fgsiel
MAC 53h& w8} sigleh ols} Rel, 71 Alo]
o} A9 T8 AeleRe F b AA%EE T

www.dbpia.co.kr



=/

A EA ZelA Ad A BAS 97 3 AS Alo] Wit

4. 2 vlFe] ok o
b Aede AEsHE 2102 FHa 3k 7akeln] 1
g 542 17 4(a)ollx] FlFch o]of vls) A
Aa 297} éé A A gtem FoRle g A

o Fkell el o= Ao fdA
= Za %MJ Adg oA 4 gleAlel Hg o
T7F FEE ek 3l wlaq 2 HslellAd
ZAlad elFe] WsAe] AR Al W8] 9
3, Al A5 o= blgk AlF)Ade] wAE 4 9l
TE LT Ta‘]_ _/] AL@]&_ xﬂa“l—‘gk. = o]—;d;d k-
& 273e) Aot watsl AN Best ok el
o) Aze 39l Azel Gok QAT UL
= OﬂOﬂoﬂ %3 wEge] & A< Alele] Felahs
He thksbA FRE & QA slErhs Aellx
%—ﬁ‘}u}l 2ok

ol

¢

2 1 Ho

F r

°-|~

References

[1] J. Jung, J. Kim, Y. Ko, and S. Lee,
“IEEE802.11s based Wireless Mesh
Networks for Smart Grid,” J. of KICS, vol.
35, no. 9, pp. 1390-1398, Sep. 2010.

[21 Y. Lim and J. E. Kobza, “Analysis of a
delay-dependent priority queueing discipline
in an integrated multiclass traffic fast packet
switch,” IEEE Trans. Commun., vol. 38, no.
5, pp.- 659-665, May 1990.

[31 Y. Yang and R. Kravets, “Achieving delay
guarantees in ad hoc networks through
dynamic contention window adaptation,” in
Proc. IEEE INFOCOM., April 2006.

[4] A. Torres, C. T. Calafate, J. C. Cano and
P. Manzoni, “Assessing the IEEE 802.11e
QoS effectiveness in multi-hop indoor
scenarios,” Ad Hoc Networks, vol. 10, no.
2, pp. 186-198, Mar. 2012.

[51 Y. Yang and R. Kravets, “Contention-aware
admission control for ad hoc networks,”
IEEE Trans. Mobile Comput., vol. 4, no. 4,
pp. 363-377, July/Aug. 2005.

[6] S. B. Lee, G. S. Ahn, X. Zhang and A.

Campbell, “INSIGNIA:An IP-based Quality
of Service Framework for Mobile Ad Hoc
Networks,” J. of Parall. and Dist. Comput.,
vol. 60, no. 4, pp. 374-406, April 2000.

[71 Q. Shen, X. Fang, P. Li and Y. Fang,
“Admission control for providing QoS in
wireless mesh networks,” in Proc. ICC,
May 2008.

[81 D. Gupta, D. Wu, C. Chen, C. N. Chuah,
P. Mohapatra and S. Rungta, “Experimental
study of measurement-based admission
control for wireless mesh networks,” in
Proc. IEEE Int. Conf. on Mobile, Ad-hoc
and Sensor Systems (MASS). Oct. 2007.

[91 L. Kleinrock, Queueing Systems, Volume I:
Theory, Wiley-Interscience, 1975.

[10] K. Medepalli and F. A. Tobagi,
“Throughput analysis of IEEE 802.11
wireless LANs using an average cycle time
approach,” in Proc. IEEE GLOBECOM, St.
Louis, MO., Dec. 2005.

[11] H. Saito, “Optimal queueing discipline for
real-time traffic at ATM switching nodes,”
IEEE Trans. on Commun., vol. 38, no. 12,
pp- 2131-2136, Dec. 1990

A [ 2l (Dae-in Jeong)

19841 29 AEsdistw ¥}
st Al AlS-F-e(sh
19861 24 Algdsaw ¥
st Al AlS-g-sh(AAh
199741 84  Polytechnic

Univ. (F3HHh
1987:3~1999d &=-EAl Al

~alA] qreloldistn gtelat tix)
AT

<Wilop FAAHHEN, QoS Alel, MAC =

Fallo], pekr)k o] Al

www.dbpia.co.kr



	무선메쉬네트워크에서 지연 성능 보장을 위한 호 접속 제어 방안
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 지연 기반 호 접속 제어 방안
	Ⅳ. 실험 및 결과 분석
	Ⅴ. 결론
	References


