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1 Introduction
In previous RAN2 meetings, it has been decided that dynamic resource allocation is the baseline of scheduling and persistent scheduling is working assumption for VoIP services. This contribution considers remaining RAN2 issues for the optimization of persistent scheduling.
2 Discussion
Persistent scheduling can significantly increase the number of voice users by reducing L1/L2 control signaling. There is a concern that a pre-assigned resource can not be used when associated UE does not have any data for transmission. The reason is that the persistently scheduled UE encounters misalignment error when eNB reallocates a pre-assigned resource to another UE without informing the pre-assigned UE. Considering downlink, the pre-assigned UE decodes the resource and then it starts useless HARQ retransmission procedure. Therefore, we need to find an optimized procedure for persistent scheduling.
We propose to use the L1/L2 control signaling to indicate the change of persistent allocation. The approach can be applied by simply reusing dynamic allocation mechanism. Also, the overriding of pre-assigned resources by dynamic allocation was already specified in the stage 2 TS [2].

11.1.1 Downlink Scheduling

… skip …
In addition, E-UTRAN can allocate predefined downlink resources for the first HARQ transmissions to UEs. 
… skip …
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, it helps the pre-assigned UE to avoid unnecessary data reception procedure and HARQ operation. It increases resource utilization and does not need any additional configuration procedures. Also, it 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. Proposed scheme could be easily applied to the downlink procedure because the eNB directly knows downlink buffer status. Uplink procedure needs additional buffer status report mechanism such as SRI (Scheduling Request Indicator).
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 downlink procedure of the proposed scheme and it shows the pre-assigned resource to the UE 1 is reallocated 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
The format of the L1/L2 control signaling will be discussed in RAN1/RAN2. Since the proposed scheme needs limited fields, the scheme could be easily adapted to the L1/L2 control channel. When we try to reuse the typical contents of L1/L2 control signaling, one value in the TF (Transport Format) field can be reserved for the indication, such as TF = 0 (meaning that the associated SCH data size is 0). 
Using the similar approach, the introduction of a special L1/L2 control signaling could be possible for optimization. The format of the special signaling can be indicated by setting the TF field to 0 and remaining fields can be reorganized for special control signaling. 
3 Conclusion

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

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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