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Introduction 
For VoIP service, the release of semi-persistent resources is one of the important aspects. Explicit resource release and implicit resource release were discussed in RAN2-60bis but no decision has been made [1] [2]. In this document, we analyze some issues related to this topic.

Discussion
For the transition from talk-spurt to silence,  resource release in both the downlink and the uplink seems to be straightforward. However, there are still some detailed stage 3 issues that are not quite clear yet. 
1) Uplink resource release 

On the uplink, when the UE determines a silence period, it may send a buffer status report (BSR) to the ENB to initiate the resource release. It seems clear that the ENB should release the resource accordingly. This procedure is perfect for the medium-to-high loaded situations, since there may be requests for uplink resource; therefore, resource efficient use is important. However, in the light-to-medium load situation (for example, at night), this procedure may not work efficiently. 
First we consider off-peak usage time, when there are not many users involved in voice calls. In this case, even though the user reports the BSR, 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 releasing it. In this way, additional signalling for resource reallocation when uplink talk-spurts occur can be completely avoided without explicit resource release signalling from ENB, the UE shall assume the resource is still available and reserved for its use. Basically, we achieve the “circuit-like VoIP behaviour” in the light-load cases. Hence, the voice call can be continuously maintained without any disturbance. 
Further, it may look more attractive when miss detections occur in the SR channel. The resource re-allocation for the upcoming talk-spurt may suffer additional jitter.  Therefore, it may be worthwhile to consider the following possibility: the ENB does not release the semi-persistent uplink resource when there is enough uplink resource available to handle the uplink traffic (light-to-medium load) for the signalling efficiency. 
To achieve this, the explicit-release procedure shall be adopted in the uplink. 

2) Downlink resource release

In addition to the reasons described above, there are other considerations in the downlink for explicit release. In the downlink, the 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 loss of spectrum efficiency or downlink system throughput. It seems explicit resource signalling is not necessary. However, on the UE side, this may have some problems. 

 1) Since the UE is not notified of the resource release, the UE will still keep blindly-decoding its data in the “assigned” resources even though the resource is actually scheduled to other users by the ENB; without explicit signalling, the UE cannot differentiate the cases whether due to its decoding error (even with retransmissions) or the silence period starts. This problem will be resolved eventually (e.g., when the first SID frame is received or smart detection by the UE). But before that, the UE may continue wasting its resources and battery to decode diligently. 

2) Since the UE cannot decode correctly, the UE may need to send NACK to the ENB and this additional transmission is wasteful of the UE’s battery power; moreover, the UE needs to wake up more for the possible retransmissions according to the DRX behaviour. 

Based on the above thoughts, when ENB determines to release the downlink semi-persistent resource, explicit signalling should be also used to notify the UE in order to simplify the UE’s procedure.  

Conclusion 

We propose that explicit signaling for resource release for VoIP semi-persistent scheduling in both downlink and uplink. 
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