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Adaptive access mechanism for supporting weighted priority
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Abstract: Focusing on the fairness of throughput weighted proportions in IEEE 802. 11e WLLANs, an adaptive and full-distribu-
ted access mechanism with delta estimation algorithm of traffic loads was proposed. A linear adjustment rule of contention win-
dow (CW) about traffic loads was deduced, parameters of access mechanism were connected with dynamic network conditions. A
delta estimation algorithm of traffic loads was given. For better performance of aggregate throughput and supporting weighted
priority levels (WPLs), a priority index and multiple thresholds were introduced in the adjustment rules of access parameters
The sizes of CW determined the access channel probability of nodes, which guaranteed the performance of weighted fairness. The
simulation results confirm the validity and good scalability of the proposed access mechanism.

Key words: IEEE 802, 11; medium access control; weighted fairness; idle slot intervals; delta estimation

0
[3-5]
s ° N
IEEE 802, 11 EDCA QoS N Le-t0] |
o (1, 2] . .
. 2018-07-12; : 2018-11-28
(617110, 617121, 618MS083); (61362016, 61502127, 61562022,
61562023) ; (2014DFA13140) (ZDKJ2017012)
(1966-) , s s s s 5 (1989, s s s
3 (1978, s s s s ; (1980-), ,
s s s 3 (1980-), s s s s 5
+ : 1977-), s s .

E-mail: 605515770@ qq. com



2019

+ 1536 -
o (adaptive access gj _on D
mechanism, AAM), s L oL
CW . CW vpn o
; (o = pLspr =1 &
; , s oo =1, (6] ou=op
. o = o1 , Ny
Ny s
1 s No s Ny
. pu/pL .
B , EDCA L3 CW
; , QoS s R
(CW) ; , > s
1.1 EDCA L6, cw
IEEES02. 11e EDCA s
(AC VO, (AC VD CW=a0¢+ (N, —D (2)
(AC BE, AC BK), (conte- » N, B
ntion window, CW) QoS . s s (2
(AC BE, AC BK) s ’ B
(CWmin, CWmax), s
(AC VD ( (CWmin+1)/2— (2) CW s
1, CWmin), N
( (CWmin+1)4—1, (CWmin+1)/2—1), EDCA 1 4
s (
. ) . s
. Es
s s i . Es  E¢
o » o
CW s )
o , Cw . P Eqor (33
. Ec+Es— )" (Es —p)
Cw, . Eqor i
’ ° o m s
° ’ i€ (Bus Bu)
CSI . .
! ’ C fu = (= =D )
), (CORN Bu Nu - B
. Ny 5 )
L2 s s
( Nu .
Ni)o. Ny , A Ea
3 ; (Esa — Bu) ,

N, Sy SL(Sp =51,
B ESB ’ (ESB 7ﬁl‘> o



+ 1537 -

40 6 b 2 ’
[0,CW] s s . CWy; CW, TH  TL o (2) CW =~
Esor (Esor = CW/2) , O(N, — 1) , (D)
Wi _Na
. cw ow, SN, (Np. > D 9
n = - 5
2(Ec+Es— )" (Es —B)) N, N,
(5) ( ) .
( ) .
N1H =~ &Nu‘ (10)
(5) , oH
o ﬁH = BL =1 il (5) l NH NL
o s (n)
(ﬂH i Bl) ’ (5) ° ) l\]” NL
. . (CW, = CWy) ,
’ iy =npy)
(z=2/CW) . N, Ny
0 l\]H ﬁ!;f[r
’ 0N, ~ CW, = CWyy ~ 0" N,
LS5 np ny
) ) =ulf ~ Lt + 5 an
~ 0 H
n =~ — * N, (6)
2(Ec+Es— D" (Es —B)) . s Nut/Nu = pn/pv (8)
~ an , 06 = 0) s
. 0 ’ o N
N{
. (6)
: (N = "0 (N, (12)
n
QoS s )
12> . (D) o < pu s nty
<ay . 12> s
; Ny ,
I\]L ° ’
. N, o
[@)) (6)
Ny » nf” N »
(NDwe = 220 (N D
n 2
s (N o (N aur
r - - OPNET (14 5 ) .
EDCA (AAM )
b I\]L
o 9, [6]9 °
RTS/CTS . 3,
nit" =5,
) (2) cw
. ((OH/{OL:27IOL:1>Q A5,
i:zﬂ%ﬂ%Z/CW” - o=0.1, Y o~ 2.6,
S oL T 2/CW, 1,
8, s TH  TL

i"\[ L



+ 1538 -

2019
1
8184 bits MAC 224 bits
192 bits RTS 352 bits
CTS 304 bits 11 Mb/s
DSSS 1 Mb/s
1 ps DIFS 50 ps
7 20 'LLS
CcCwW (15, 63) CW (31, 127)
2
( . FLVH ). , B
, ( s 3 “AMDEA-FLVH”
FHVL ). ,
s ( o , s
) “a o~ 267 s
1 s 2 s
R N EDCA , o
, 3
3
1~ 3 ., EDCA
1 o
1 , FHVL FLVH R s .
EDCA , s °
o 2
3
. s QoS
3



+ 1539 -

L6]

SHI Chun, HE Shugian, DENG Zhengjie, et al. Distributed
and adaptive access mechanism supporting multiple-priority le-

vels of throughput [J]. Computer Engineering and Design,

R (CW) 2015, 36 (11): 2892-2897 (in Chinese). [ s s
o . 3.
, , , 2015, 36 (11): 2892-2897. ]
. [7] Lin C H, Shieh C K, Hwang W S, et al. Proportional band-
width allocation with consideration of delay constraint over IEEE
’ 802 1le-based wireless mesh networks [ J]. Wireless Net-
works, 2018, 24 (5). 1575-1592.

[1] HuS, Li J, Pan G. Performance and fairness enhancement in (81 Oh H. Abn S. A compensation-based cooperative mechanism
IEEE 802 11 WLAN networks [J]. AEUE-International Journal to improve the performance of IEEE 802 11 WLANs [M] //
of Electronics and Communications. 2014. 68 (7). 667-675. Computer Science and its Applications. Springer Berlin Heidel~

[2] Krishnan S, Chaporkar P. Stochastic approximation based on- berg, 2015: 907-912.
line algorithm for fairness in multi-rate wireless LANs []]. (9] PAN Zhipeng, WU Bin, YE Tianchun. Airtime fairness
Wireless Networks (S1022-0038), 2017, 23 (5); 1-12. scheduling algorithm for multi-rate WLANs [J]. Journal of

[3] Sun X, Gao Y. Distributed throughput optimization for hetero- XiDian University, 2016, 43 (4): 128134 Cin Chinese).
geneous IEEE 802 11 DCF networks [J]. Wireless Networks, L ’ ’ WLAN
2018, 24 (4): 1205-1215. 1. ( ), 2016, 43

[47] Tinnirello I, Wentink M, Garlisi D, et al. MAC design on (4): 128-134.]
real 802 11 devices: From exponential to moderated backoff [10] CHENG Peng, WU Bin, HEI Yong. A high-efficiency rate
[C] //IEEE 17th International Symposium on a World of Wire- adaptation algorithm for supper high speed WLAN network
less, Mobile and Multimedia Networks, 2016: 1-6. [J]. Journal of Harbin Engineering University, 2017, 38

[5] Kadota I, Baiocchi A, Anzaloni A. Kalman filtering; Estimate of (9): 1431-1436 (in Chinese). [ , s
the numbers of active queues in an 802 1le EDCA WLAN [J]. WLAN L1l
Computer Communications, 2014, 39 (3): 54-64. , 2017, 38 (9): 1431-1436. ]

( 1522 )

[9] Wang Zhixiao, Zhao Ya. Xi Jingke, et al. Fast ranking influential nodes in social networks based on node position and

influential nodes in complex networks using a k-shell iteration
factor [J]. Physica A Statistical Mechanics &. Its Applications,
2016, 461. 171-181.

[10] Zhu K. Ying L. Information source detection in the SIR mo-

del: IEEE/ACM Tran-

sactions on Networking, 2016, 24 (1) 408-421.

A sample-path-based approach [J].

[11] Bergsma W, Dassios A. A consistent test of independence

based on a sign covariance related to Kendall’s tau [J]. Ber-

noulli, 2014, 20 (2).: 1006-1028.

[12] Wang Zhixiao, Du Changjiang, Fan Jianping, et al. Ranking

[13]

[14]

neighborhood [J]. Neurocomputing, 2017, 260. 466-477.
HU Qingcheng, YIN Yanshen, MA Pengfei, et al. A new ap-
proach to identify influential spreaders in complex networks [ J].
Acta Physica Sinica, 2013, 62 (14): 99-104 (in Chinese). [

Ll

Labatut V, Cherifi H. Towards realistic artifi-

, 2013, 62 (14): 99-104.]
Orman G K,
cial benchmark for community detection algorithms evaluation
[J]. International Journal of Web Based Communities, 2013,

9 (3): 349-370.



