Journal of Korea Multimedia Society Vol. 20, No. 12, December 2017(pp. 1849-1855)

https://doi.org/10.9717/kmms.2017.20.12.1849

24 AAE ASN AR Ang

o) A Ale]

Z1
[=]

ol

— B
s 4

AT
s

Power Control with Limited Information in Distributed
ARQ Retransmission Scheme

.
Haesoo Kim

ABSTRACT

The main purpose of cooperative communications is improvement of communication quality and

efficient use of transmission power. In this paper, a cooperative retransmission method is proposed, where

neighbor nodes that receive messages correctly between transmit and receive nodes will participate in

retransmission of the erroneous packet of the direct link. When the proposed retransmission method is
used, the performance of the PER can be greatly improved. In case that the limited information is included
in the NACK message, the transmit power of the retransmission packet can be reduced using the proper

power control method.
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Fig. 1. Example of the cooperative retransmission scheme,
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PER of cooperative retransmission in time-varying channel
(Info data = 1250 bytes, Doppler freq = 20 Hz, Freq offset = 2 kHz)
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dashed : M=5
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Fig. 2. PER performance of IR ARQ scheme with coop—
erative retransmission,
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PER performance of IR ARQ with cooperative retransmission

0 Information data = 250 bytes (2ms)
T T

—#— Source Re-Tx
—+8&— Coop Re-Tx (full power, M=3)
—©6— Coop Re-Tx (PC, M=3)
— &= Coop Re-Tx (full power, M=5)
— ©— Coop Re-Tx (PC, M=5)

PER

Eb/No of direct link (dB)

Fig. 3. PER performance with the cooperative IR ARQ
scheme (target PER=1072, packet length = 2 ms)
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Transmit power for retransmitting packet
Information data = 250 bytes (2ms)

—a— Full power(M 3)

45 —=©6— Power control(M=3)
— €= Full power(M=5) T
— ©— Power control(M=5) -

0 2 4 6 8 10 12 14
Eb/No of direct link (dB)

Fig. 4. Average transmit power for retransmission with

the cooperative IR ARQ scheme (target PER=

1072, packet length = 2 ms).

PER performance of IR ARQ with cooperative retransmission
Information data = 1250 bytes (10ms)

—%— Source Re-Tx
—H8&— Coop Re-Tx (full power, M=3)
—©6— Coop Re-Tx (PC, M=3)

— B — Coop Re-Tx (full power, M=5)
— © — Coop Re-Tx (PC, M=5)

PER

Eb/No of direct link (dB)

Fig. 5. PER performance with the cooperative IR ARQ
scheme (target PER=107%, packet length = 10
ms).
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Transmit power for retransmitting packet
Information data = 1250 bytes (10ms)

—&— Full power(M=3)
4.5 —e— Power control(M=3)
— €— Full power(M=5) =~
— ©— Power control(M=5) -

Ao

0 2 s 6 8 10 12 14
Eb/No of direct link (dB)

Fig. 6. Average transmit power for retransmission with

the cooperative IR ARQ scheme (target PER=

1072, packet length = 10 ms).
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