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A Simulation Study on the Performance of the RAW
in IEEE 802.11ah WLANS
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Abstract  Restricted Access Window (RAW) has been designed to improve power
saving efficiency by reducing -collisions of contending stations in the IEEE &802.11ah
Wireless Local Area Networks (WLANs). We conduct simulations in order to observe the
stations’ operations influencing the lengths of the Restricted Access Window (RAW). From
the observation, we consider how to adjust the stations’ operations for proper RAW
managements.
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Fig. 1 IEEE 802.11 standard development roadmap.
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Fig. 2 Sub-1 GHz frequency bands.

o] ZgelA K= wpel o] Sub-1 GHz Wg&
v o2 B¥stn F2 750 MHz T 950
MHz Ateloll A Abzjs) gl Ade] %2 IEEE

1 GHz

802.11n2} IEEE 802.11acolA Aeld Ad £& 1y
2 109%  down-clockingsle] Aelgich PR
20, 40, 80 ¥ 160 MHz W9%S U2 down-
clockingdle] 2, 4, 8 ¥ 16 MHz¢] thYZS Aols}
I F7EH o R 1 MHz Y ZS A8t

[EEE 802.11ah A& 7% 8192700 o2+ &

< o s wedoh £ 802.11ah A 7]
%<2 Internet-of-Things (IoT) ©% % AMUES
AL o]F= e A3 gl d=gde VHE
A dsh7] AsiA 71 FAH Vs de wg oE
o s ds e s

FAENA Aol Ay dE weEshes
AL 3 Tash AT gideE #AS W
ATt [3, 4, 5l $-8]= 2 FollA IEEE 802.11ahel A
ATsts A

L)
i)
o
o
do
o
o
>
( O{N
ol
ol
T
ro

7,
RAW 548 #ejehs wE o] A
1 s AAske A1z s 2

2

o m o T

1o

th (o 1% o

N
o,
k1
B[l
_|L
e
I oS S U (R T R

1 o
12

ofr
-

&y au}
ax
o
g
offt
L
o
do
%
>,
il
oxl

N,

o Mt mo

—

f
o

A9Y RAW o S|
RAW 4o #3 obs 242 918 495

e WA Ho|EH

_40_



Journal of the Korea Industrial Information Systems Research Vol. 20 No.2, Apr. 2015 :39-44

o] =9 YA
ol RAW &3
RAWS] =923 F&7} Al o] disia] Hefs
Asitt, agla RoAdds FalA 42 Aot ¢
H 5= wpol] tislA ApAlE] Lo Aoju), mpx|Eko
2 430 ARS e

2. Restricted Access Window (RAW) =&t

RAW= 2] 7HA] &2 WhAo] Aejx o] 9t} 1
ZollA  $#+= Enhanced Distributed Channel
Access (EDCA)E 913 RAWS 2l #A1S 714t
4 Aol A backoff &2 a5k Tt RAW
ko] AzkE wl &4 backoffel THHAE <
Zskal backoffel #Hd BE JAFE %
RAWT-FO] A&} 2| 5E ozt BAS Al &gt
83 RAW F3ro] £y o] % g <
ThA] E-9lste] ARg-ghrt

RAW 32 o2] 7He] RAW sloto = T3 ¥
AlZE W9folt), ¥y RAW iHser Ald H
e ARl FHosts wide & vy
froll oJsiA Algt o]t} IEEE 802.11ah -4
o 8192709 s #Hd 5 7] wiEd

O
Aot B W o rlo
o

T B dEeA Ad Has §l&sH

A HEES AT FAS AEsA Ha Al A
Bor Qlste] Ad ol Aeshr] e Az A
ofM A&HA ez Ad G Fosforditt. g R
2 A Al Fofstel Aol = AlRbEt A%
A B ag qUAE LHlsH Ak Ad BAS
2 8 FZesA Aofgla olz <lal AHlE=

Ae Ayl A A 5P T4 RAW
ge gusAAT AY 9L A% 4
& S§BTh RAWE oleld w7 solx] HA

IEEE 802.11ah Access Point (AP):= @@o] Hgt
2~

S AYsta Ay gigte] H7lS A ALY &
2 FA1E 4 9= RAW #7H8 A A3t & RAW
S S8 A Tl AYEA e T
7o) FFalel s 4 glth. RAW 11+ AP
2RYH d9gwd hde AgE 77 5 RS
A48 Power Saving (PS)-PollS 53024

AL A BAL FAE 5 ek

=
-4
()
1o
i
ofl
rlo

RAW Parameter Set (RPS)

Information Element (IE)o] &% S x| Ao

224 7Fseith. = RAW A& Al
aga $gEE RAWS #ed o

RAW?] Zo]

2] Association

ID (AID)Z A A3t RPS [Ex HAS Z38) A

2 4 9a 4 @3S RPSE E3] A

158 70l QAL Fe APENH 48

Aet=E gt RA ZH AL A

4€ RAW +

£

MHQ T

O ol W
2 ra
ol
ol
ful
o
il
f
%
o
=]
2
S
=
D
=
9
e)
=3
Q
=]
=
=
[Kl

2AEY ARE 7FA 3L dvh [EEE 802.11ahol A=
oS ¢8] Uplink Data Indication

(UDD =& F71g=d UDIE= wde] AP= K
1) =

Aol gled PS—poll T US A4s uf UDIE
AR BUA Hed 28W APE UEE
&

F3he LTES #8350 APE 2
3 PRk A4

o
&5

7}

=
Bl o

MEHATT &
o] uplink



A Simulation Study on the Performance of the RAW in IEEE 802.11ah WLANs

AES SeiA 7 Ade 25367 fl& B s
2315 aHsen "o mAA AEs FIH
A & A5 AEAAL wefshA] Fevh &
2 AFo] AFstH ACK ZHde Byt 5=
Qlsto] ol Hafshd ACK~ BuA] o= Ao

A fels ddo]l AFA FEo] 2AsE A

AdEe A=she /\l‘/}ﬂoﬂr ™ ARES A

I ofy

g,
A
oY @ ot 2L ofy -
ol
3@ o
)

o

e T RN
S w2 fo o Ok
[e]

o

Creation of N contending
stations

v

Random backoff for N [
contending stations

S there a statio
transmitting
successfully?

If N=0

End

Fig. 3 Flow chart for the simulation.
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Table 1 Parameters for the simulations

Parameters values parameters | values
Data size 100 bytes || SIFS time | 80 us
Transmission | g ypis | DIFS time | 212 us
rate
PHY overhead 280 us Slot time 52 us
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Fig. 4 The size of RAW period when maximum
retransmission limit is 7 and the number of
contending stations is smaller than 100.
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