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1
Introduction

Semi-persistent scheduling scheme has been agreed and captured in stage 2 TS[1], which is targeted mainly for VoIP in both downlink and uplink. However, some details are still open. We address the following issue:

What’s an appropriate mechanism for the eNB and UE to release UL persistent resources at talk spurt -> silent period transition?
2 Discussion
When a T/S transition occurs, UL persistent resources should be released to avoid unutilized UL resources. UE can detect a T/S transition when UL VoIP buffer has been empty for a time during one or several consecutive persistent resource occasions, but It is unnecessary for UE to inform eNB a T/S transition, because eNB can detect a T/S transition through reception of either an empty BSR for the UL VoIP or data with lower priority than VoIP in one or several consecutive persistent resources. Padding BSR as proposed in [2] cannot be used to indicate eNB a T/S transition, because it is agreed that persistent resource can be used to transmit other data from the same UE based on LC prioritization. If a T/S transition triggers a BSR reporting even if there are other data in UE, then the normal BSR reporting mechanism will be impacted, which is not what we expect as discussed in RAN2#61. Empty BSR is also unacceptable. The persistent resources can be used by every logical channel in the UE, so empty BSR is sent only if there is not any buffered data in the UE. Obviously it is unsuitable to remain the persistent resources just for transmission of background service because it is unfair for other UEs with higher priority data buffered.
UL persistent resources can be release implicitly or explicitly. For both approaches, it is difficult to ensure eNB and UE release UL resource simultaneously due to potential transmission failure. In order to avoid potential collision, we should, at least, ensure UE releases UL persistent resource no later than eNB. For an implicit release approach, UL transmission failure should be considered. If eNB can’t detect the T/S transition correctly before UE releases UL persistent resource, persistent resource may be retained and unutilized for a long time. For an explicit release approach, NACK -> ACK error should be considered for release signalling (we assume the signalling is from eNB to UE). Otherwise eNB may release UL persistent resource earlier than UE, and this will lead to UL collision.
For an explicit release approach, we recommend the release signalling is carried by PDCCH. As mentioned by some companies in the early email discussion, a PDCCH with an SPS-RNTI and empty RB allocation is sufficient to indicate the release signalling.
3 Proposals

Based on above analysis, we suggest the following two alternatives. In alternative 2, we assume a release signalling is carried by PDCCH.
Alternative 1: implicit release solution
UE releases UL persistent resource if UE has not UL VoIP data to transmit in N consecutive TTIs configured with UL persistent resources. 
eNB releases UL persistent resource after eNB detects consecutively the absence of UL VoIP in UE N times, or the duration when neither UL VoIP data nor higher priority data are received in persistent resource exceeds a configured threshold T1, e.g. 200ms.
The implicit release solution is illustrated in Figure 1.
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Figure 1 implicit release solution

Alternative 2: explicit release solution
UE releases persistent resource when it receives a release signalling from eNB. 
eNB sends release signalling after it detects consecutively the absence of UL VoIP data in UE N times or the duration when neither VoIP data nor higher priority data are received in persistent resource exceeds a configured threshold T1. 

eNB releases persistent resource when the number of ACKs of release signalling it received consecutively exceeds a configured threshold M, e.g. 2. 
The explicit release solution is illustrated in Figure 2.
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Figure 2 explicit release solution

4 Conclusion
In this document we addressed how to release UL persistent resource at talk spurt -> silent period transition, and suggested an implicit release solution and an explicit release solution respectively. We prefer implicit release solution since it is simpler and UL persistent resource can be released more quickly.
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eNB detects the absence of UL VoIP data in UE through reception of empty BSR or lower priority data in UL persistent resource. eNB releases UL persistent resource after detecting  N consecutive absence of  UL VoIP data in UE.
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