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1
Introduction

In this contribution we propose mechanisms for assignment and release of resources for semi-persistent scheduling.        
2 DL semi-persistent scheduling 
2.1 Assignment of DL resources
Semi-persistent scheduling on DL assumes a number of blind decodes at the UE [1]. For that reason, any DL semi-persistent assignment needs to configure the set of MCSs that UE blindly tries when decoding DL-SCH transmission. In case of semi-persistent scheduling, it has been agreed that only the resources for the first transmission are persistently scheduled and retransmissions are scheduled dynamically with L1/L2 control channel [1]. 
In order to allow for the flexibility in terms of the periodicity of persistently assigned resources, the set of MCSs for blind decoding, and potentially retransmission window within which all possible retransmissions need to be scheduled, we propose that MAC control PDU is used for scheduling persistent assignment. There is no new overhead on the L1/L2 control channel. Additional overhead on DL-SCH is negligible since MAC control PDU could be multiplexed with data. 
Proposal 1: Assignment of DL resources and set of MCSs for blind decoding for semi-persistent scheduling is performed with MAC control PDU.
In order to reduce L1/L2 control channel overhead, we also propose that eNB is allowed to persistently assign resources for retransmissions, in a similar fashion as it has been agreed for semi-persistent scheduling on uplink [1]. If HARQ terminates early and retransmissions are not necessary, eNB can always assign these resources to other UEs with L1/L2 control channel.
Persistent assignment of resources for retransmissions would not impact DRx operation. The timer used to limit the time UE stays awake waiting for scheduled retransmission would be triggered after UE fails to decode last persistently scheduled retransmission instead of 1st transmissions.
Proposal 2: eNB may assign DL resources and set of MCSs for blind decoding for retransmissions. 
2.2 Release of DL resources

We propose that the release of DL resources be explicit. The reason for explicit release is the DRx mode operation. If UE blindly decodes assigned resources and continues to fail, due to asynchronous HARQ and DRx agreement [1], UE may practically move out of DRx and switch to a continuous mode. As a safety mechanism, we could have an implicit release if UE fails to decode multiple consecutive transport block opportunities. 
Proposal 3: DL resource release for semi-persistent scheduling is performed with MAC control PDU.
3 UL semi-persistent scheduling

3.1 Assignment of UL resources

For similar reasons as in case of DL semi-persistent scheduling, we propose to utilize MAC control PDU for UL semi-persistent resource assignment. With this method, there is no new overhead incurred on L1/L2 control channel, but there is an additional overhead on DL-SCH. In a typical VoIP case, where the average talk spurt duration is on the order of seconds, DL-SCH overhead would be negligible. The benefit of sending UL resource assignment on DL-SCH would provide for more reliable signalling and therefore minimize the assignment delay, which is critical for delay sensitive service such as VoIP. 
Proposal 4: Assignment of UL resources and MCSs for 1st transmission and potentially retransmissions for semi-persistent scheduling is performed with MAC control PDU.
3.2 Release of UL resources

eNB can detect when UE stops utilizing UL resources. After failing to decode multiple consecutive transport blocks, eNB could assume that UE ran out of data. However, in order to make this mechanism reliable, eNB must run a conservative algorithm and wait for multiple missing transport block opportunities before assigning resources to some other UE. For that reason, we propose that UE sends BSR indicating empty buffer status. After receiving empty buffer status report, eNB can re-assign these resources to other UE. 
Proposal 5: UL resource release for semi-persistent scheduling may be implicit, after UE sends out empty buffer status report.  
In addition to implicit, UE initiated realise of resources, it would be beneficial to allow explicit release of semi-persistently assigned UL resources. Explicit resource release would provide additional flexibility to the eNB when handling users’ traffic with different QoS requirements and dealing with error cases.

Proposal 6: UL resource release for semi-persistent scheduling may be explicit, performed with MAC control PDU.  
4 Conclusions

In this contribution we propose assignment and release mechanism for semi-persistent scheduling:
Proposal 1: Assignment of DL resources and set of MCSs for blind decoding for semi-persistent scheduling is performed with MAC control PDU.

Proposal 2: eNB may assign DL resources and set of MCSs for blind decoding for retransmissions. 
Proposal 3: DL resource release for semi-persistent scheduling is performed with MAC control PDU.
Proposal 4: Assignment of UL resources and MCSs for 1st transmission and potentially retransmissions for semi-persistent scheduling is performed with MAC control PDU.
Proposal 5: UL resource release for semi-persistent scheduling may be implicit, after UE sends out empty buffer status report.  
Proposal 6: UL resource release for semi-persistent scheduling may be explicit, performed with MAC control PDU.   
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