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1 Introduction
In current LTE semi-persistent scheduling operation, when VoIP user recovers from silence, the UL grant needs to be sent on to UE PDCCH to re-initialise the SPS which introduces extra signaling overhead. And it also leads to delay for VoIP due to transmitting and decoding the grant. In this contribution, we propose a method to reduce the signaling overhead and time delay for semi-persistent scheduling operation.
2 Discussion
In current LTE specifications, when semi-persistent scheduling is enabled by RRC, a parameter implicitReleaseAfter is provided by RRC to UE which is used for uplink to indicate the number of empty transmissions before implicit release [2]. After transmitting the implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs, the UE shall clear the configured uplink grant immediately [1]. That means for VoIP users, the semi-persistently allocated resource can be occupied by other users during the silence period.
According to the current MAC specification, when the VoIP user recovers from silence, it shall report its buffer status (BSR) to eNB and trigger a scheduling request (SR). Based on the SR eNB shall send the UL grant to UE on the PDCCH to re-initialise the configured uplink grant for the semi-persistent scheduling.
If the VoIP user goes to silence and recovers frequently, it can cause large signaling overhead on PDCCH, especially when implicitReleaseAfter is set to a small value. And extra delay is introduced to VoIP user due to the grant decoding and following processing. For uplink transmission, it can be optimized to resolve the problem.
Proposal:

After transmitting the implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs, the configured uplink grant shall be not cleared but become invalid immediately. When the UE recovers from silence, it shall report its BSR and trigger a SR. After that, the configured UL grant shall be validated again, i.e. UE considers the grant recurs in each subframe as the configured UL grant is initialised.
For eNB operation, when it receives the implicitReleaseAfter number of consecutive new MAC PDUs each containing zero MAC SDUs, eNB knows that the resource block for this UE is implicitly released and can be occupied by other users. In this case, the scheduler in eNB shall allocate this resource block frame by frame which means the resource block can not be allocated to one user for multiple frames at once. And it can’t be allocated to other semi-persistent scheduling users either. This guarantees that when the original VoIP user recovers from silence, it can occupy the implicitly released resource block in time. When eNB receives the SR from the UE, eNB knows that a talk burst comes for this user and it shall allocate the implicitly released resource block to the UE again and prepare to receive data from this user.
With this mechanism, the signaling overhead on PDCCH for uplink semi-persistent scheduling operation can be minimized. Also the time delay for VoIP can be reduced.

3 Conclusions
We request RAN2 to discuss and agree on the above proposal.
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