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Introduction
In RAN1#104-e, maintenance of Rel-16 SPS enhancements was discussed in the email discussion [104-e-NR-L1enh-URLLC-05], summarized in R1-2102216. One open issue is related to the handling of SPS PDSCH release, particularly the timeline for releasing certain SPS PDSCH configuration(s), the UE behaviour on when to stop receiving the SPS PDSCH, HARQ-ACK reporting, among other issues highlighted in the following FL proposal from 104-e: 
FL Proposal 3-B: 
Companies are encouraged to share view on supporting the case that SPS PDSCH and SPS release which are mapped to different HARQ-ACK PUCCH, with following aspect:
· If it is supported;
· Per SPS release timeline, whether to generate HARQ-ACK and expect to receive PDSCH or not
· If repetition is configured, UE behavior for previously received PDSCH occasion where corresponding SPS configuration is indicated to be release.
· Expected gNB behavior to avoid potential ambiguity
· If it is not supported;
· Whether to make specification changes in order to preclude such case.
· If repetition is configured, UE behavior for previously received PDSCH occasion where corresponding SPS configuration is indicated to be release.
· Whether to make additional restriction like UE behavior 1 or 2 in section 2.1.2
· Expected gNB behavior to avoid potential ambiguity


Handling of SPS PDSCH Release
Currently, in case of SPS PDSCH release and SPS PDSCH occurring in the same slot, the current TS 38.213 specifications handle the case where the SPS release PDCCH is received no later than the SPS PDSCH that is being released in the slot, and their corresponding HARQ-ACK information are mapped to the same PUCCH:
	9.1 HARQ-ACK codebook determination
(omitted text)
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release.
(omitted text)



Technically speaking, current specifications do not preclude other cases such as SPS PDSCH and SPS release in the same DL slot with HARQ-ACK mapped to different PUCCHs, or SPS release ending after the SPS PDSCH reception. Support for the former case was discussed in RAN1#102-e; however, no agreements were reached not even in the form of a conclusion to not support it (which would have resulted in a TP to the TS 38.213 explicit precluding such case). 
In our view, we are in favour of supporting SPS PDSCH and SPS release in the same slot if their corresponding HARQ-are mapped to different PUCCHs for the following reasons: 
1. First, changes to specifications are required one way or another, i.e. if this is not supported, some modifications are needed to TS 38.213 to preclude this case.
2. We don’t see this feature requiring significant specification effort nor resulting in different UE operation or additional UE complexity. For instance, in case the DCI for release is received before the end of the SPS PDSCH, we think the existing behaviour for same PUCCH could be applied to the different PUCCH case as follows:
· gNB is not expected to transmit the SPS PDSCH
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback for SPS PDSCH reception
· UE reports HARQ-ACK for SPS release on the PUCCH indicated in the SPS release DCI. To minimize the impact on the UE processing timeline, it can be further considered that the PUCCH indicated in the SPS release DCI cannot come in time before the PUCCH of the SPS HARQ.
3. In case of SPS PDSCH repetitions, supporting different-PUCCH case makes the SPS release operation significantly easier for the gNB. For instance, operating with a large K1 set would not be longer needed to ensure same PUCCH mapping in the case the SPS release is scheduled in the same slot as the first SPS PDSCH repetition (note that the PUCCH timing in case of PDSCH repetitions is calculated using the last PDSCH repetition as the reference)
[bookmark: _GoBack]On point 3, in case of SPS PDSCH repetitions, two modes of operation or “behaviours” were discussed in [104-e-NR-L1enh-URLLC-05] as illustrated in Figure 1. While we think behaviour 1 is generally more flexible, we see it unlikely that the gNB has the need to release a SPS PDSCH when one or more PDSCH repetitions have already been transmitted; therefore, behaviour 2 is also fine for us. Support for behaviour 2 is however conditioned on also supporting HARQ-ACK for SPS PDSCH reception and SPS release on different PUCCHs since, as mentioned above, it may not be feasible to ensure same-PUCCH mapping when the SPS PDSCH release is transmitted in the same slot as the first repetition.
Observation 1: For releasing a SPS PDSCH with configured with pdsch-AggregationFactor, it may not be feasible to ensure same-PUCCH mapping when the SPS PDSCH release needs to be transmitted in the same slot as the first SPS PDSCH repetition.
Proposal 1: Support the case that SPS release PDCCH is received in a slot where SPS PDSCH is configured to be received for the same SPS configuration corresponding to the SPS release PDCCH if the HARQ-ACK for the SPS release and the SPS reception map to different PUCCHs.
· The UE behaviour/operation is similar as for the same-PUCCH case:
· The gNB is not expected to transmit the SPS PDSCH
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback for SPS PDSCH reception
· UE reports HARQ-ACK for SPS release on the PUCCH indicated in the SPS release DCI.
If this is not to be supported, changes to TS 38.213 specifications are needed to preclude this case.
Proposal 2: In case of SPS PDSCH repetitions, support behaviour 2 (discussed in [104-e-NR-L1enh-URLLC-05]) where UE can only receive SPS release no later than the end of the first corresponding SPS PDSCH occasion.
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback information for SPS PDSCH reception
Note that this is conditioned on also supporting SPS PDSCH reception and SPS release on different PUCCHs
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[bookmark: _Hlk510705081]Figure 1: Possible UE behaviours discussed in [104-e-NR-L1enh-URLLC-05] for SPS release in case of SPS PDSCH repetitions

Another aspect to consider, is whether to also allow the SPS release to come after the SPS PDSCH for the different PUCCH case. This case is less essential for us and could be left out as a compromise. If this is to be supported, here the preferred UE behaviour would be:
· The gNB should transmit the SPS PDSCH, and the UE receives the SPS PDSCH and provides the corresponding HARQ-ACK feedback information on the PUCCH corresponding to the SPS PDSCH reception.
· The UE sends the HARQ-ACK for the SPS release in the indicated PUCCH

Proposal 3: If SPS release to come after the SPS PDSCH in the same slot is to be supported, and the HARQ-ACK feedback of the SPS release and SPS PDSCH are mapped to different PUCCH, then the following UE behaviour could be specified: 
· The gNB should transmit the SPS PDSCH, and the UE receives the SPS PDSCH and provides the corresponding HARQ-ACK feedback information on the PUCCH corresponding to the SPS PDSCH reception.
· The UE sends the HARQ-ACK for the SPS release in the indicated PUCCH.

Conclusion
In this contribution we have provided our view on the open issues related to Rel-16 SPS maintenance, particularly on the handling of the SPS PDSCH release, as summarized in the following observations and proposals:
Observation 1: For releasing a SPS PDSCH with configured with pdsch-AggregationFactor, it may not be feasible to ensure same-PUCCH mapping when the SPS PDSCH release needs to be transmitted in the same slot as the first SPS PDSCH repetition.
Proposal 1: Support the case that SPS release PDCCH is received in a slot where SPS PDSCH is configured to be received for the same SPS configuration corresponding to the SPS release PDCCH if the HARQ-ACK for the SPS release and the SPS reception map to different PUCCHs.
· The UE behaviour/operation is similar as for the same-PUCCH case:
· The gNB is not expected to transmit the SPS PDSCH
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback for SPS PDSCH reception
· UE reports HARQ-ACK for SPS release on the PUCCH indicated in the SPS release DCI. 
If this is not to be supported, changes to TS 38.213 specifications are needed to preclude this case.
Proposal 2: In case of SPS PDSCH repetitions, support behaviour 2 (discussed in [104-e-NR-L1enh-URLLC-05]) where UE can only receive SPS release no later than the end of the first corresponding SPS PDSCH occasion.
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback information for SPS PDSCH reception
Note that this is conditioned on also supporting SPS PDSCH reception and SPS release on different PUCCHs
Proposal 3: If SPS release to come after the SPS PDSCH in the same slot is to be supported, and the HARQ-ACK feedback of the SPS release and SPS PDSCH are mapped to different PUCCH, then the following UE behaviour could be specified: 
· The gNB should transmit the SPS PDSCH, and the UE receives the SPS PDSCH and provides the corresponding HARQ-ACK feedback information on the PUCCH corresponding to the SPS PDSCH reception.
· The UE sends the HARQ-ACK for the SPS release in the indicated PUCCH.
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