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1. Introduction

In the last RAN2 meeting, we agreed that on the uplink, the HARQ operation is independent from the DRX configuration, i.e. the uplink adaptive synchronous retransmissions shall not affect DRX state of the UE [1]. However, on the downlink, this issue is not resolved; for example, how DRX control deals with the NACK/ACK transmission over the PUCCH. We propose a solution.  

2. Discussion and Proposal
In the last RAN1 meeting, it was agreed that there will be a [2]
· Single fixed time relation between DL-SCH transmission and ACK/NAK reception at eNB, and
· Single fixed time relation between UL-SCH reception and ACK/NAK transmission at eNB.
From the UE side, on the downlink, the time between the DL-SCH reception and the NACK/ACK transmission on the PUCCH is fixed as well. For the downlink dynamic scheduling, during the on duration, the inactivity timer of the UE will be started and the UE will keep awake until the inactivity timer expires. However, for semi-persistent scheduling, the UE will not start the inactivity timer and will go to sleep at the end of the on-duration. It has been observed that it may not be efficient if the UE needs to keep its transmitter on quite shortly after the semi-persistent reception in order to transmit NACK/ACK on the PUCCH (Fig 1). Note that the data reception on the DL and the NACK/ACK transmission is round 3ms [3].  
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Figure 1. The relationship between the DRX on and the UL ACK/NACK.

Two alternatives may resolve this issue:

1) On the DL, the NACK/ACK transmission is sent irrespective of the DRX behavior of the UE, the UE will awake at the predefined ACK/NACK interval for uplink ACK/NACK transmissions;
2) On the DL, the minimum length of the DRX on-duration should be configured to be a fixed time between the data transmission and NACK/ACK reception.
The advantage of solution 1 is that UE gets to sleep a very short time (1 or 2ms) and back awake for NACK/ACK transmissions. However, the actual gain is doubtful due to the time to turn-on/off the radio. 
On the other hand, solution 2 has the advantages that
1) the UE does not need to quickly turn on/off the radio for a very short sleep (1 or 2ms)
2) the longer on-duration provides more opportunities for the possibility of dynamic scheduling (eg., RRC messages, SIP/SDP/RTCP signaling).
3. Conclusion  

We propose to adopt either solution 1 or solution 2 as way forward for DL VoIP ACK/NACK transmissions. 
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