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Adaptive Wireless LAN to Time-Varying Channel Condition for Simultaneous Pursuit
of Communication Quality and Power-Saving Performance
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In wireless LAN environments where both unicast (including UDP and TCP) and
multicast flows coexist, this research established wireless LAN technologies that are adaptive to
time-varying channel condition for balancing communication quality, like communication bandwidth and

delay, and power-saving performance. Specifically, in contrast to existing approaches that transmit
packets at lower rates under fading channel conditions, more data packets are transmitted while the
wireless channel quality is good and higher rates are available. In other duration during which
each station should not send a packet because of other packets’ transmission or lower available
rates under the fading channel, stations sleep to save power consumption.



LAN

LAN

LAN

LAN
LAN
LAN
ubp  TCP
LAN
UDP/TCP
UDP/TCP
TCP
TCP
(RTO)
RTO
TCP
(

) ACK

(To)



Ty TCP  RTO

MR-RTS

(Proposed Scheduling + MR-RTS)
135m

FTP
TCP
NewReno /
512 byte
38 m /
54 Mbps 38 m 100 m
36 Mbps 100 m
24 Mbps

1 /s Rayleigh

(Fairness Index) 1 2

-o-Proposed Scheduling + MR-RTS
12 - -B-Proposed Scheduling
->-DRANLD
| *CARA

CA'K ’T

et
r___-ir

et

Total Throughput at STAs (Mbps)

2 ot .
O
0 A S

2 4 6 8 10 12 14 16 18 20
Number of Receivers

1
1 : : RTS/CTS
0.9 %7? i —
0.8 y e A S G (NAV )
L 07 R
B 0.6 N
= P
2 0.5 A
|53 [ S
»g 0.4 -¢-Proposed Scheduling + MR-RTS
® 0.3 | -B-Proposed Scheduling TN
0. | --DRANLD T
0. | *CARA
'0 -A-DCF ‘ ‘ ‘ ‘ ‘
2 4 6 8 10 12 14 16 18 20 IEEE 802.11
Number of Receivers PSM (Power Saving Mode)
2
DCF (

CARA  DRANLD

RTS/CTS
(Proposed Scheduling) TCP




Total Downlink Throughput (Mbps) Total Energy Consumption (mWh)

Total Uplink Throughput (Mbps)

1400

—_
=]
(=3
(=}

1000

800

600

400

20

30 m
1Mbps
1Mbps
54Mbps
3 4 5
| --Proposed i\detht;d /JX
-0-BDSL-DCF A .
-A-PSM “ ]
PO
oas

2 4 6 8 10 12 14 16 18 20
Number of Receivers
3
-#-Proposed Method
-0-BDSL-DCF
i A
-A-PSM N

g ‘

20

4 6 8§ 10 12 14 16

Number of Receivers

4

—-Proposed Method
__.~O-BDSL-DCF

--PSM

pd

\
\b--“'o—_—

~

0=

4 6 8§ 10 12 14 16

Number of Receivers

18 20

BDSL-DCF
PSM

LAN
LAN

LAN

LAN

2

K. Omori, Y. Tanigawa, and H. Tode,
Power-Saving Method of Wireless
Stations based on Adaptive Control of
Bidirectional Burst Transmission in
Wireless LANs, IEICE Transactions on
Communications, , vol. E100-B,
no. 6, pp. 986-996, June 2017.

DOI: 10.1587/transcom.2016EBT0003

S. Yoshioka, Y. Tanigawa, and H. Tode,
Smart Packet Transmission Scheduling
combined with Rate Adaptation for
Enhancing Total Throughput against
Channel Fading in Wireless LAN, IEICE
Transactions on Communications,

, vol. E98-B, no. 12, pp. 2496-2507,
Dec. 2015.
DOI: 10.1587/transcom.E98.B.2496



o

31

Y. Nishida, Y. Tanigawa, and H. Tode,
Cooperative  Packet  Transmission
Scheduling between Multicast and
Unicast Flows for Communication
Efficiency in Wireless LAN,
Proceedings of CCNC 2018, , Jan.
2018.

Y. Tanigawa, S. Yoshioka, and H. Tode,
Packet Transmission Scheduling
against  Long-term  Deteriorating
Channel Condition for Enhancing TCP
Throughput in Wireless LAN,
Proceedings of IEEE ICCE-TW 2017,

, June 2017.

S. Dejima, Y. Tanigawa, and H. Tode,

Hop Counts Reduction of ZigBee Nodes

by Cooperating Wireless LAN in ZigBee

Network, Proceedings of I1EEE CCNC 2017,
, Jan. 2017.

Y. Umeno, Y. Tanigawa, and H. Tode,
Dynamic Multi-Rate Parallel
Transmission for Power Saving of
Stations in Wireless LAN Multicast,
Proceedings of IEEE SECON 2014,

, June 2014.

TANIGAWA, Yosuke



