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Discussion and Decision
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 t an appropriate mechanism for the eNB and UE to release UL persistent resource at talk spurt -> silent period transition?
2 Discussion
How can eNB detect “no VoIP data” in UE?

It is agreed that persistent resource can also be used to transmit other data from the same UE based on LC priority, and then eNB can detect and ensure a “no VoIP data” indicator through reception of either an empty BSR of the UL VoIP or data with lower priority than VoIP in persistent resource (and maybe the corresponding resource for HARQ retransmission). 

How can UE and eNB deem a talk spurt -> silent period transition of UL VoIP occurs?

When UE misses only one persistent resource occasion due to no VoIP data to transmit, it can’t deem a T/S transition occurs because this situation may be arisen due to transmission jitter or occasional packet loss. We think it is reasonable that UE deems a T/S transition occurs when it has not VoIP data to transmit in several, e.g. 3, consecutive persistent resource occasions. Similarly, eNB also can’t deem a T/S transition occurs when it detects only one “no VoIP data” indicator. And we suggest eNB deems a T/S transition occurs when it detects “no VoIP data” indicators in several consecutive persistent resource occasions.
What’s the potential error cases and how to handle?

It is possible that eNB can’t detect “no VoIP data” indicators consecutively after a T/S transition due to UL transmission failure. In this error case, persistent resource may be retained for a long time. We suggest that eNB releases persistent resource or send release signalling to UE when it has not received UL VoIP data or higher priority data for a configured time, e.g. 200ms.
If an explicit release mechanism is used, then NACK -> ACK error should be considered for release signalling. In this case, eNB releases persistent resource earlier than UE, and then UL collision may occur. A simple solution is that eNB sends release signalling continuously until receiving two or three consecutive ACKs.
Is release signalling carried by RRC signalling or MAC Control PDU or PDCCH?

PDCCH solution is not recommended since it needs a new PDCCH format or modification of currently defined PDCCH format, and as we all know RRC signalling will bring very large delay, so we prefer the release signalling is carried by a MAC Control PDU.
3 Proposals

Based on above analysis, we suggest the following two solutions. In alternative 2, we assume a release signalling is a MAC Control PDU.
Alternative 1: implicit release solution
UE releases persistent resource if the duration when UE has no VoIP to transmit in persistent resource exceeds a configured threshold T0, e.g. 40ms or 60ms. 
eNB releases persistent resource if the number of consecutive “no VoIP data” indicators eNB detected in persistent resource (and its HARQ retransmission resource) exceeds N, or the duration when neither VoIP data nor higher priority data are received in persistent resource exceeds a configured threshold T1, e.g. 200ms. Where N =
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 denotes the interval of persistent resource.
Alternative 2: explicit release solution
UE releases persistent resource when it receives a release signalling from eNB. 
eNB sends release signalling when the number of “no VoIP data” indicators it detected consecutively exceeds a configured threshold N1, e.g. 2 or 3, 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 N2, e.g. 2. 
4 Conclusion
In this document we addressed how to release UL persistent resource at talk spurt -> silent period transition, and suggested two alternatives, one is for implicit release and the other is for explicit release. We prefer implicit solution since it is simpler and persistent resource is released more quickly.
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