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ABSTRACT

OFDMA based IEEE 802.11ax WLAN transmits
data using RU concept for resource allocation.
Padding bits are typically transmitted to maintain the
same data transmission time between RUs. In this
letter, we utilize the duration for padding to share
RUs in relay-assisted IoT environment. The
performance evaluation of the proposed scheme
validates a significant throughput improvement

according to RU size and the number of RNs.
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Fig. 1. DL-OFDMA in Relay-Assisted IoT Environment
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Table 1. Parameters for performance evaluation
Parameter Values
Mac overhead 36 bytes
MU-RTS 20 bytes
CTS 14 bytes
Normal ACK 32 bytes
Block ACK 68 s
PHY header 48 s
OFDM symbol duration 12.8 s
Guard interval 0.8 s
SIFS 16 us
DIFS 34 s

2115



The Journal of Korean Institute of Communications and Information Sciences 22-12 Vol.47 No.12

100 —— 60
N=4 N=8

80 “/.——I——I——.—.—H—Hl

5-g-E-E-g-a-a-8-) BB E- B E-B-E-
L
G000 00009

S R

Throughput (Mbps)

Throughput (Mbps)

N
S
S

0 0
12 3 8 9 10 1.2 3 7 8 9 10

4 5 6 7 4 5 6
p (Kbytes) p (Kbytes)

#w/o Relay (20 MHz) <wi/o Relay (40 MHz) Bw/o Relay (80 MHz)
#w/ Relay (20 MHz)  ow/ Relay (40 MHz) Bw/ Relay (80 MHz)

a8l 2. pell u}E throughput
Fig. 2. Throughput according to p

208, 424, 968719 toneS A3 3lakzlgo] o] Fe
ek vl Ae] 8wl didFmic} 7+ STACHA
26, 52, 1067112] toneS- &F3le] %= 208, 416, 84871
2] tones AHESF kRG-S s Hoth g
e Foll 2] N2 ol we} AREE= tone®] ZH7H
Zdolgh o]fi= 3] STACA RUE skt &3t
5 odrks Al witelok RNo| H4% 7§
overhead %3S 3= padding ¥ &-83}¢] data
A5 37l RNS A43817] 942 A} 93k
throughput A5~ HolFr] tfdFo] Z<= RN
A AHEER= tone®] N7t S718E7] wliiel]l A Ul
E2]=29] throughpute] ol E|A] E71gle}. Ae] 491
7397} 821 735l vls|A] throughput Ad-5°] <=3k
olfi= M] A5 3kl STAZ} AME3h= tone]
N7} wolr|ar 1ol wel RNo] A8 &= 9= o
qE L Z71E] wiatelck

%] 32 RN9| 5 Zqsh= N2] 7F 49} 8
uf, 20, 40, 80 MHz tHZej|x] RNE| ol w&
throughput 235 vlepdch o714 RNE2 A& o}
£ RU°IA®] padding -2 o|-83tclar 71Asis]a
pE 4 Kbytes® AAs))E T2 = 2315 23 RN
o] 47} S7F4E- throughputo] Bl#HA o2 7|5
& & 4 e, RNEe] AR o2 RUCIA

padding -5 ol gsle] ShgUEL Falsla 4

n
S
8

200

@
3
m

Throughput (Mbps)
> —B
Throughput (Mbps)

4 1 2 5 6 7 8

2 3 3 4
Number of RNs Number of RNs

| 4w/ Relay (20 MHz) ~ ¢w/ Relay (40 MHz)  @w/ Relay (80 MHz)

3% 3. RN®| <ol u} throughput
Fig. 3. Throughput according to the number of RNs

2116

RUCIA AHEE tone] 757} Eshr] wjito|o),
=3k, o Fe] SRS A 7Fed tone?] A5
7} WolA| 2R throughputo] Z7}8kar, Ap] 8 wix.
o} 42l Z9-9] throughputo] o &2 o]f+= Ne] 2t
SE 3] STAZF ARE3= tone?] 757 Wol
A3 RN HA] ARS- 7153t tonee] Wolx]7] wjjitol
7= throughputol] 33 54 ¥Irh

v. #d B

B =i "] 7lse] A4d=+= OFDMA

718} 802.11ax 3} T4 padding 35S 283}
s A vbE S Algksisic) Akl 7142 data A

)

H
H
% F-5o] ol padding -5 IoT 7715 $I8 €

#lo] data H5-8-0 2 ARERFo RN v|ES =] AE
Ao A 5 otk S AT SI &
olalgir) $-2]= Aloke HiAlo] IEEE 802.11ax 7|Hb
i@ Z7del4 RUQ padding 93938 $-83h= 3
A Aol 7] 4= 9l& AR gk

|

References

[1] M. S. Afaqui, E. Garcia-Villegas, and E.
Lopez-Aguilera, “IEEE 802.11ax: Challenges
and requirements for future high efficiency
WiFi,” IEEE Wireless Commun., vol. 24, no.
3, pp. 130-137, Jun. 2017.
(https://doi.org/10.1109/MWC.2016.1600089W
9]

[2] C. Lin, et al, “Fdof: Enhancing channel
utilization for 802.11ac,” IEEE/ACM Trans.
Netw., vol. 26, no. 1, pp. 465-477, Jan. 2018.
(https://doi.org/10.1109/TNET.2017.2785880)

[31 Y. Jeon, “RU based OFDMA resource
allocation for IEEE 802.1lax wireless
networks,” J. KICS, vol. 45, no. 06, pp. 1038-
1040, Jun. 2020.

(https://doi.org/10.7840/ kics.2020.45.6.1038)

[4] B. Bellalta and K. Kosek-Szott, “AP-initiated
multi-user transmissions in IEEE 802.11 ax
WLANS,” Ad Hoc Netw., vol. 85, pp. 145-
159, Mar. 2019.
(https://doi.org/10.1016/j.adhoc.2018.10.021)



