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1 Introduction
Hybrid ARQ is an efficient technique in HSDPA and enhanced uplink. The receiver (UE in HSDPA or Node B in E-UL) should be able to transmit ACK/NACK signal to the transmitter (Node B in HSDPA or UE in E-UL). In HSDPA, the ACK/NACK signal is power controlled by setting a semi static power offset signaled by higher layers to UL DPCCH. Similar scheme can be used in EUL, except that the offset may be related to downlink DPCH. Simulation results presented in [1] and [2] have shown that a large power offset would be required to achieve acceptable error rates on the ACK/NACK messages and the required power offset may vary a lot from TTI to TTI. On the other hand, from the NDI signaling, the receiver can know if the transmitter has interpreted ACK/NACK signaling correctly. The receiver may change the ACK/NACK power offset each TTI according to the ACK/NACK signaling error rate, without any additional signaling. This scheme is discussed below in detail.  

2 Proposed power control scheme
In H-ARQ, the receiver detects the received data every TTI. If the receiver correctly decodes the coded data, it sends ACK to the transmitter. Otherwise, it sends NACK to the transmitter. The transmitter detects the ACK/NACK signaling from the receiver. If it receives ACK, the transmitter will send new data on next TTI. If it receives NACK, the transmitter will retransmit the old data on next TTI. The new data indicator (NDI) is used to inform the receiver if the data is an old one or a new one. 

If ACK is misinterpreted to NACK in the transmitter, the receiver will receive old data on the next TTI in the same HARQ channel although it is expected to receive new data. If NACK is misinterpreted to ACK in the transmitter, the receiver will receive new data although it is expected to receive retransmission data. Thus, from the previous ACK/NACK signaling and the NDI on the current TTI in the same HARQ channel, the receiver can deduce whether the transmitter has correctly received the previous ACK/NACK message. As shown in table 1, if the ACK/NACK signaling is misinterpreted by transmitter can be known by the receiver. 

Table 1 relation of NDI and ACK/NACK error rate
	Current TTI
	Next TTI

	
	N*1
	O*1

	ACK
	Right
	False

	NACK
	False
	Right


Note 1: N indicates the transmission of new data; O indicates the retransmission of old data.

Since the receiver could know if the ACK/NACK is correctly interpreted by the transmitter, it may adjust the power offset of ACK/NACK message based on the ACK/NACK signaling error rate. 
One possible power control scheme based on the ACK/NACK signaling error rate is as follows. When ACK->NACK error occurs, the receiver increase the power offset of ACK signaling. When NACK->ACK error occurs, it increase the power offset of NACK signaling. If the error rate in the recent time interval is less than ACK BER target, it decrease the power offset of ACK signaling. If the error rate in the recent time interval is less than NACK BER target, it decrease the power offset of NACK signaling. 
In anther possible power control scheme, the receiver increase the power offset if the ACK/NACK BER is greater than ACK/NACK BER target and decrease the power offset if the ACK/NACK BER is less than ACK/NACK BER target. The ACK/NACK BER is estimated in a time interval defined by higher layer and the ACK/NACK BER target can be set by higher layer too.

3 Conclusion
From the ACK/NACK signaling and the NDI signaling, the receiver could deduced whether the ACK/NACK signaling is correctly received by the transmitter. We propose to use the ACK/NACK error rate to adjust the power of ACK/NACK signaling to achieve acceptable error rates on the ACK/NACK messages and finally reduce the average power of ACK/NACK signaling in H-ARQ. The proposed power control scheme can be used in HSDPA or in E–UL. 
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