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1 Introduction
This contribution discusses methods to release of semi-persistent scheduling (SPS) resources.
2 Discussion
2.1 Release of DL resources

We propose that the release of DL resources be explicit using MAC control PDU. The reason for explicit release is robustness and power saving. 
With implicit release the UE assumes that the SPS resource is taken away after failing to decode several consecutive PDSCH transport blocks. With some channel conditions, fading may be slow and pronounced such that several consecutive transport blocks can be lost even with the use of HARQ. Therefore in order to make the release robust it would be required to wait for several (3 or more) failed transport blocks before concluding that SPS has been released.

Should the UE decide too early that SPS has been released and stop decoding after failing to decode several consecutive frames, the consequences are even worse: UE would stop attempting to decode the subsequent transmissions and PER raises further. 
Regarding the DRX operation, if UE decodes the assigned SPS resource and continues to fail, due to asynchronous HARQ and DRx agreement [1], the UE may practically move out of DRx and switch to a continuous mode at the end of every talk spurt. This will impact talk time, especially when the talk spurts are short.
Considering the above we propose to use explicit release of DL SPS with PDCCH or PDSCH. The main advantages of PDSCH compared to PDCCH are:
· When a MAC Control PDU is used to release semi-persistent resources, no extra load is generated on the PDCCH. Instead an already allocated PDSCH resource is used. With that method a single PDCCH can be used to schedule a talk spurt, versus one to allocate and one to release. This is inline with the goal of semi-persistent scheduling, namely reducing load on PDCCH.
· MAC control PDU based solution is more reliable because the CRC is longer and it uses HARQ. Failure to release semi-persistent resources, as we mentioned above, leads to inefficient DRX operation. 
Proposal 1: Use MAC Control PDU to release DL semi-persistent resources
2.2 Release of UL resources

Generally the UL resources should be released as soon they are not needed anymore in order to maximize capacity. In the uplink, the UE is in the best position to detect when resources are no longer required and indicate it to the eNB. As already discussed, an empty BSR can be transmitted to signal this. Since the empty BSR is transmitted on resources already pre-allocated, the method has no overhead.
Proposal 2: UL resource release for semi-persistent scheduling may be implicit, after UE sends out empty buffer status report.  
In addition to implicit, UE initiated realease of resources, the robustness of the system is increased by allowing explicit release of semi-persistently assigned UL resources by the eNB. Explicit resource release would provide additional flexibility to the eNB when handling users’ traffic with different QoS requirements and dealing with error cases. eNB may also need to revoke an SPS grant that the UE never releases and keeps to transmit full buffer traffic.
In the uplink, the explicit release by eNB will not be the most common case, since UE usually performs the implicit release with empty BSR, therefore it does not seem justified to optimize the signalling with a special PDCCH format. Instead we propose to use a MAC Control PDU for eNB to allow the eNB to release UL semi-persistent resources.
Proposal 3: UL resource release for semi-persistent scheduling may be explicit, performed with MAC control PDU.  
3 Conclusion

We proposed the following for release of semi-persistent resources
Proposal 1: Use MAC Control PDU to release DL semi-persistent resources

Proposal 2: UL resource release for semi-persistent scheduling may be implicit, after UE sends out empty buffer status report.  
Proposal 3: UL resource release for semi-persistent scheduling may be explicit, performed with MAC control PDU.  
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