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1. Introduction 
During the VoIP applications, in both the uplink and the downlink, the talk spurt period and the silence period may occur. When the UE enters the silence period, in the uplink the resource should be released so as downlink. But there are still some detailed stage 3 issues that are not quite cleared. In this paper, we discussed some detailed issues for this release procedure.  
2. Discussion
1) Downlink resource release
For the downlink, since ENB controls the scheduling and resource allocation, if a VoIP user is in silence period (buffer is empty), the resource can be given to other users without any spectrum efficiency reduction on the downlink system throughput. It seems explicit resource signalling is not quite necessary. However, on the UE side, this may have some serious problems, 

    a) Since the UE is not notified by the resource release, the UE will still keep blindly-decode its data in the “assigned” resources even though the resource is actually scheduled to other users by the ENB; without explicit signalling, the UE can not differentiate the cases whether due to its decoding error (even with retransmissions) or the silence period starts. This problem will be resolved when the first SID frame is sent by the ENB and the UE receives it. But before that, UE may keep wasting its resource to decode diligently. 
   b) Since the UE cannot decode correctly, the UE may need to send NACK to the ENB and this transmission is really wasteful of the UE’s batter power; moreover, UE needs to wake up more for the possible retransmissions according to the DRX behaviour. 

Based on the above thoughts, we propose in the downlink, when ENB determines to release the downlink semi-persistent resource, explicit signalling should be used to notify the UE in order to simplify the UE’s procedure. The signalling could be done via Layer 1/2 Control signalling or MAC control signalling. 

2) Uplink resource release 
On the uplink, when UE determines a silence period occurs, UE will send a buffer status report to the ENB to release the resource. Generally, the ENB will release the resource and may signal to the UE about the resource release (implicit or explicit). This procedure is perfect for the medium-high loaded situations, since there may be always requests to ask for the uplink resource. However, in the light-medium load situation, this procedure may not work efficiently. Considering in some off-peak usage time, there may be not many users involved in Voice call. In this case, even though the user reports the buffer status report, since there is no uplink resource request or there are enough resources to handle the uplink traffic, the ENB is better keeping the semi-persistent resource for the user without explicit release it. By this way, additional signalling when uplink talk spurts is coming can be avoided (without explicit resource release signalling from ENB, the UE shall assume the resource is still available and reserved for its use). 

Hence it may be worth considering that the ENB may release the semi-persistent uplink resource only when the loading in the cell is medium or high (the details are left to implementation). To enable this flexibility, the only necessity is to adopt the explicit signalling for the uplink as well. 
3. Conclusion 
We propose that explicit signaling for resource release for VoIP semi-persistent scheduling in both downlink and uplink. 
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