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1 Introduction

HARQ with incremental redundancy can mitigate the link error and increase the system throughput. Much attention has been paid to the optimization of HARQ for real time service such as VoIP. The group and persistent scheduling have been proposed to reduce the signalling overhead and satisfy the QoS requirement. Now RAN2 has agreed to locate HARQ in layer 2. In this paper we will analyze the impacts of the ACK/NACK misinterpretation to the different QoS requirements. 
2 Discussion

Due to the time-varying, deep fading channel and imperfect power control, the misinterpretation of the ACK/NACK could happen in mobile communications. If the transmitter interprets a NACK as an ACK, the transmitter will not re-transmit the packet but the receiver is waiting for the retransmission which induces unnecessary power consumption and memory buffer usage. The impact of such a misinterpretation could be only recovered by triggering outer ARQ that implies the decrease of the spectrum efficiency and higher latency. Vice versa, if an ACK is misinterpreted as a NACK, the transmitter will re-transmit the data packet which has been already correctly received. It also will decrease the spectrum efficiency. The misinterpretation of the ACK and NACK will have different impacts to the different QoS requirements, e.g. less impact to VoIP service, but great impacts on QoS with delay and reliability sensitivity. The detailed impacts of the misinterpretation of ACK/NACK to game, VoIP and FTP service are summarized as follow.
2.1 Impact of the ACK/NACK misinterpretation to game service
Game is a reliability and delay sensitive service. However its data rate of the game service is less than 1kpbs. For game service, the ACK misinterpretation as the NACK will result in the duplicate at inner ARQ. However this kind of misinterpretation has little impact to spectrum efficiency because of the low date rate of game service. However the NACK misinterpretation as the ACK will result in outer ARQ packet recovery, large latency and degrade the user experience. Therefore we can make a conclusion that game service is robust to the ACK misinterpretation as the NACK and is sensitive to the NACK misinterpretation as the ACK. The misinterpretation of the signalling ACK/NACK has little impact to spectrum efficiency.
2.2 Impact of the ACK/NACK misinterpretation to VoIP service

VoIP is a delay sensitive service. The ACK misinterpretation as the NACK will result in duplicate at inner ARQ and some spectrum efficiency loss, and may increase the jitter. When the NACK is misinterpreted as the ACK, this misinterpretation may not degrade QoS of VoIP service because VoIP service has no high reliability requirement to the information loss. Therefore we can make a conclusion that VoIP service is not sensitive to the misinterpretation of ACK/NACK. The misinterpretation may result in some spectrum efficiency loss.
2.3 Impact of the ACK/NACK misinterpretation to FTP service

FTP is a reliability sensitive service. The ACK misinterpretation as the NACK will result in the duplicate at inner ARQ and the waste of the radio resource. If the NACK misinterpretation as the ACK happens, it will result in outer ARQ packet recovery and the latency will increase. Fortunately, FTP service is robust to the delay resulting from outer ARQ packet recovery. Therefore we can make a conclusion that FTP service is not very sensitive to the misinterpretation of ACK/NACK. But the signalling misinterpretation will result in some delay increase and radio resource waste.
3 Conclusions
In this paper the impacts of the ACK/NACK misinterpretation is analyzed. It is necessary to optimize the HARQ protocol with the consideration of the QoS requirement. In order to mitigate the ACK/NACK signalling error, ACK/NACK signalling, QoS requirement information exchange between L1 and L2 and protocol behaviour of HARQ should be taken into consideration. 
































































































