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1 Introduction
Semi-persistent scheduling is the baseline of LTE for VoIP services and the remaining issue is the activation/deactivation procedure of semi-persistent allocation. For efficient handling of semi-persistent scheduling, we propose to use L1/L2 control channel for reconfiguration of pre-assigned resources.
2 Discussion
2.1 Overview of semi-persistent scheduling
Semi-persistent scheduling supports the efficient transmission of voice packets on LTE. When incoming voice packets are in a steady state, pre-assigned resources are effectively used for packet transmission without signaling overheads. When incoming voice packets are more than the pre-assigned configuration, dynamic allocation can override the pre-assigned allocation since the semi-persistent scheduling is agreed to cooperate with dynamic scheduling [1].
2.2 Activation/deactivation of semi-persistent scheduling
The remaining issue for semi-persistent scheduling is the case where any incoming data does not exist at the pre-allocated period as shown in Figure 1. 
The situation can be divided into two cases:

· Case 1: longer inactivity such as transition from talkspurt period to silent period 

· Case 2: shorter inactivity which arises from network side jitter and short voice inactivity
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Figure 1. Semi-persistent scheduling on downlink
The case 1 can be controlled by reconfigure semi-persistent scheduling parameters and the reconfiguration would be efficiently controlled by MAC since the buffer status is directly monitored by MAC. When a specified time duration is reached, the reconfiguration message could be transmitted by MAC control PDU or L1/L2 control channel (PDCCH). We prefer the message is transmitted by L1/L2 control channel and it is a better approach for consistency and faster activation/deactivation. 
Whereas, the case 2 could not be efficiently handled by reconfiguration since the inactivity lasts a few allocation periods. In order to efficiently support the case, we propose the use of L1/L2 control channel (PDCCH) to indicate that the pre-assigned resource does not convey data for the semi-persistent UE. By using the approach, the pre-assigned UE can skip the decoding operation of the pre-assigned resource and the system can avoid unnecessary operation such as zero padding or HARQ operation. Furthermore, the scheduler can dynamically reallocate pre-assigned resources to other UEs for performance enhancement [2].
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Figure 2. Proposed procedure for semi-persistent scheduling on downlink
Figure 2 shows the proposed procedure and it shows that the UE 1 is notified by the L1/L2 control channel (PDCCH) such that the pre-assigned resource does not carry data for the UE 1. Then, the pre-assigned resource (PDSCH) is dynamically allocated to the UE 2 to transmit HTTP packets. When the incoming data does not exist for a specified time period, deactivation procedure can be applied.

The format for the L1/L2 control signaling could be simply adapted by reserving one value of the TF (Transport Format) field, such as TF index 0 (associated PDSCH data size is 0). Also, the proposed procedure can be easily applied by extending the scheduling procedure which was already specified in stage 2 TS.

Proposal 1: The semi-persistent allocation is reconfigured by MAC and the message is transmitted by PDCCH.

Proposal 2: The PDCCH overrides the pre-assigned allocation, including the case where the eNB doesn’t have any data for the pre-assigned UE at the predefined allocation period. 
Proposal 3: One value of the TF (Transport Format) field is used for semi-persistent scheduling.
3 Conclusion

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

Proposal 1: The semi-persistent allocation is reconfigured by MAC and the message is transmitted by PDCCH.
Proposal 2: The PDCCH overrides the pre-assigned allocation, including the case where the eNB doesn’t have any data for the pre-assigned UE at the predefined allocation period.
Proposal 3: One value of the TF (Transport Format) field is used for semi-persistent scheduling.
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