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1
Introduction
In RAN2#93bis, the following agreement on SPS activation/deactivation was achieved:
	· Feedback for SPS deactivation will be introduced.  FFS whether we have feedback for SPS activation.


In this contribution, we will provide some analysis on whether feedback is needed for SPS activation, and on the solutions to support feedback for SPS deactivation.
2
Discussion
2.1
Necessity of feedback for SPS activation/reactivation
There were already quite some analyses on the necessity of providing feedback for SPS activation/reactivation in the study phase, as captured in TR 36.881. The major concern of without the feedback is that missing the SPS activation/reactivation command may cause the un-synchronization of the SPS activation status between eNB and UE.  As indicated in Table 1 in the Annex of [2], the PDCCH loss ratio is only about 10-2, which is a rare case. 
Table 1: PDCCH and PHICH performance
	Event
	Target quality

	DL scheduling information miss detection
	(10-2)

	UL scheduling grant miss detection
	(10-2)

	NACK to ACK error (for UL-SCH)
	(10-4 – 10-3)

	ACK to NACK error (for UL-SCH)
	(10-4 – 10-3)


For SPS activation, if the UE missed the PDCCH command, the only consequence is that the pre-allocated SPS resources may be wasted until the eNB receives a SR from the UE, which is not a big problem. Therefore, it is not necessary to support feedback for SPS activation. For SPS reactivation, if the UE missed the PDCCH command, the UE will continue using the previously allocated SPS resources for data transmissions. However, the eNB might allocate the previously allocated SPS resources to other UEs, consequently different UEs using the same SPS resources will interfere with each other. Therefore, it seems that there are some benefits to support feedback for SPS reactivation. For the sake of simplicity, it is proposed to not further distinguish between SPS activation and SPS reactivation and to support feedback for both of them.

Proposal 1: The UE provides the feedback for SPS activation/reactivation.
2.2
Solutions to support feedback for SPS deactivation
There are several possible solutions to support the feedback for SPS deactivation, as follow:

· Solution 1: MAC padding in the first SPS location before release

· Solution 2: MAC CE in the first SPS location before release

· Solution 3: MAC CE that triggers SR
· Solution 4: Feedback on PUCCH

For solution 1&2, the SPS resources are not released immediately after receiving the SPS deactivation command but released after the next SPS occasion, which is quite strange and differs from the traditional release scheme in LTE (i.e. release immediately after the reception of the release command). The delayed SPS deactivation feedback will unnecessarily increase the PUSCH resource occupation time, especially considering that the feedback (either MAC padding or MAC CE) may experience several HARQ retransmissions.
For solution 3, the SPS resources are released immediately after receiving the SPS deactivation command. But, new PUSCH resource will be requested by the UE by initiating the SR in order to send MAC CE as the feedback to the eNB. The feedback procedure of this solution is more complex in comparison to other solutions. In addition, the eNB has to experience extra delay to know the SPS release as the SR procedure and the subsequent transmission of the MAC CE will take a long time, which will unnecessarily increase the PUSCH resource occupation time.
For solution 4, the UE will immediately release the SPS resources after receiving the SPS deactivation command and then provide the feedback on PUCCH. Now days, PUCCH feedback is not supported for the DCI for UL scheduling. Nevertheless, in our understanding it is quite easy and straightforward to support it, i.e. determining of the PUCCH resource according to the CCE index of PDCCH command, which is basically the same as the provision of PUCCH feedback for DL SPS release in the current specification. The potential RAN1 and RAN2 specification impacts are quite small.
Based on above analysis, we prefer the solution of feedback on PUCCH, i.e. Solution 4. Solution 4 can be used as the feedback mechanism for SPS activation/reactivation as well.
Proposal 2: For SPS deactivation, the UE sends the acknowledgement on PUCCH associated with the SPS deactivation command.
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Conclusion

In this contribution, we provided some analysis on the necessity of feedback for SPS activation/reactivation command after the introduction of uplink grants skipping. We also discussed the solutions to support feedback for SPS deactivation. We have the following proposals:
Proposal 1: The UE provides the feedback for SPS activation/reactivation.
Proposal 2: For SPS deactivation, the UE sends the acknowledgement on PUCCH associated with the SPS deactivation command.
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