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1 Introduction
In the previous RAN2 #57bis meeting in Malta, it was decided that downlink persistent scheduling (asynchronous adaptive for retransmission) is working assumption for VoIP services. In this contribution, we consider remaining RAN2 issues for the optimization of downlink persistent scheduling.
2 Discussion
Persistent scheduling for downlink can significantly increase the number of voice users by reducing the usage of the L1/L2 control signaling. In order to realize the scheduling, we need to find the detailed procedure of downlink scheduling. There is a concern that a pre-assigned resource could not be used when any voice packet does not exist for downlink transmission. If the eNB allocates the resource to another UE without signaling it to the pre-assigned UE, the UE has to decode the resource and then it starts HARQ retransmission procedure. 
We propose to use the L1/L2 control signaling to indicate the change of pre-assigned resources. The approach can be applied by simply reusing dynamic allocation mechanism and increase resource utilization. The overriding of pre-allocated resources by dynamic allocation was already specified in the stage 2 TS [2].

In addition, E-UTRAN can allocate predefined downlink resources for the first HARQ transmissions to UEs. When required, retransmissions are explicitly signalled via the L1/L2 control channel(s). In the sub-frames where the UE has been pre-assigned resources, if the UE cannot find its C-RNTI on the L1/L2 control channel(s), a downlink transmission according to any pre-defined allocation that the UE has been assigned in the TTI is assumed. As a result, the UE performs blind decoding of the pre-defined resources (the subset of pre-defined resources shall be set in accordance to UE’s capability). Otherwise, in the sub-frames where the UE has been pre-assigned resources, if the UE finds its C-RNTI on the L1/L2 control channel(s), the L1/L2 control channel allocation overrides the pre-defined allocation for that TTI and the UE does not perform blind decoding of the pre-defined resources.
When we apply the “overriding” mechanism to the buffer empty scenario, the pre-assigned UE can easily skip the decoding procedure. This approach does not need any additional signaling or procedure from the viewpoint of the RAN2. 

Proposal: The L1/L2 control channel allocation overrides the pre-assigned allocation, even in the sub-frames where the eNB doesn’t have any data for transmission at the predefined allocation period.

Figure 1 illustrates the procedure of the proposed scheme and it shows the resource which was pre-assigned to the UE 1 is allocated to the UE 2 dynamically. The UE 1 is notified by the L1/L2 control signaling such that the pre-assigned resource does not carry UE 1 data. When incoming data does not exist for a specified (long) time, persistent allocation could be reconfigured by RRC signaling or the UE could be transited to the DRX period implicitly.
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Figure 1. Downlink procedure for persistent scheduling
Proposed scheme doesn’t need additional signaling for configuration. Also, it helps avoiding unnecessary data reception procedure and the pre-assigned UE doesn’t have to use restricted HARQ operation. Proposed procedure can be effective when incoming data does not exist for shorter time period and the persistent allocation could be reconfigured by RRC for longer silence period. 
The format of the L1/L2 control signaling is considered by RAN1. Since the proposed scheme needs limited fields similar to PCH, the scheme could be adapted to the L1/L2 control signaling. 
3 Conclusion

Based on the above description, we propose the following proposal for the optimization of persistent scheduling on downlink.

Proposal: The L1/L2 control channel allocation overrides the pre-assigned allocation, even in the sub-frames where the eNB doesn’t have any data for transmission at the predefined allocation period.
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