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1 Introduction
In RAN1 #101-e meeting, the following agreements regarding SPS PDSCH enhancements were made [1].
Agreement
· At least, support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH
· 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
· FFS whether and how to support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
·  FFS whether and how to support the case that SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration
Agreement 
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs

In this contribution, we provide our views on remaining issues on HARQ-ACK feedback for SPS PDSCH.
2 Discussion
It was agreed to support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH, and 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. Clarification is needed for the case where a Type-2 HARQ-ACK codebook is carried in the PUCCH, whether the HARQ-ACK bit for the SPS PDSCH is included in the Type-2 HARQ-ACK codebook. Specifically, is the HARQ-ACK bit included in the Type-2 HARQ-ACK codebook and it is set to NACK, or is it not included in the Type-2 HARQ-ACK codebook. Interpretation 1 is preferred considering UE may miss the SPS release PDCCH, and the HARQ-ACK codebook size may not be aligned between UE and gNB if UE missed the SPS release PDCCH.
Proposal 1: Clarify in the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH, interpretation 1 or interpretation 2 is adopted.
· Interpretation 1: HARQ-ACK bit for the SPS PDSCH is included in a Type-2 HARQ-ACK codebook and it is set to NACK.
· Interpretation 2: HARQ-ACK bit for the SPS PDSCH is not included in a Type-2 HARQ-ACK codebook.
It was also agreed not to support the case that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.

Joint release
In the case that SPS release PDCCH is received in a slot and the SPS release PDCCH jointly releases multiple SPS configurations with corresponding PDSCH receptions in the slot or other slots, several issues need to be discussed. 
· Issue 1: Whether and how to support the case that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH receptions for the SPS configurations released by the SPS release PDCCH except for the SPS configuration with smallest SPS configuration index indicated in SPS release PDCCH. In other words, whether to support the case depicted in Figure 1(b) or only to support the case depicted in Figure 1(a).
· Issue 2: Whether and how to support the case that HARQ-ACK for the SPS release PDCCH and the SPS receptions for the SPS configurations released by the SPS release PDCCH, except for the SPS configuration with smallest SPS configuration index indicated in SPS release PDCCH, are mapping to different PUCCHs.
For issue 1, if the case depicted in Figure 1(b) is not supported, configuration flexibility is restricted, since the gNB may need to configure SPS PDSCH reception for the SPS configuration with smaller index in the front of a slot if joint release is configured. Therefore, it should be supported. The HARQ-ACK bits corresponding to the SPS PDSCH receptions in the slot for the SPS configurations released by the SPS release PDCCH, except for the SPS configuration with smallest SPS configuration index indicated in SPS release PDCCH, should be generated. The reason is it is more flexible that gNB may transmit a last SPS PDSCH reception for the SPS configurations and UE may have already started decoding the SPS PDSCH. For the case depicted in Figure 1(a), the HARQ-ACK bits corresponding to the SPS PDSCH receptions in the slot for the SPS configurations released by the SPS release PDCCH, except for the SPS configuration with smallest SPS configuration index indicated in SPS release PDCCH, should be included in the HARQ-ACK codebook, and set to NACK. The reason is to ensure the HARQ-ACK codebook size is the same for the case UE detects the SPS release PDCCH and for the case UE misses the SPS release PDCCH.

For issue 2, since the PUCCH for SPS receptions for the SPS configurations released by the SPS release PDCCH, except for the SPS configuration with smallest SPS configuration index indicated in SPS release PDCCH, may be a PUCCH provided by SPS-PUCCH-AN-List, the HARQ-ACK codebook size of the PUCCH for the SPS PDSCH receptions is dependent on the number of active SPS configurations.
Therefore, UE should have the same understanding of the number of active SPS PDSCH configurations as the gNB in case some of the SPS configurations are being released.
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Figure 1(a). Joint release SPS configuration 0, 1, and 2
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Figure 1(b). Joint release SPS configuration 0, 1, and 2
An example of HARQ-ACK codebook size ambiguity is shown in Figure 2. 
If a SPS PDSCH release DCI is transmitted in slot n+1 for releasing SPS configuration 1, it is not clear whether SPS configuration 1 has been released in slot n+2. Therefore, it is ambiguous whether the HARQ-ACK codebook for PUCCH transmission in slot n+3 includes the HARQ-ACK bit of SPS PDSCH of SPS configuration 1.
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Figure 2. Joint release SPS configuration 0, and 1
[bookmark: _Hlk861261]Therefore, a rule should be defined for UE to determine whether a SPS PDSCH configuration is considered as released or not when SPS release PDCCH is received. There are two alternatives to resolve the issue.
Alternative 1
Alternative 1a: A SPS PDSCH configuration is considered as released if starting symbol of a SPS PDSCH is later than the starting symbol of the SPS PDSCH release DCI indicating release of the corresponding SPS configuration.
Alternative 1b: A SPS PDSCH configuration is considered as released if starting symbol of a SPS PDSCH is after a time duration from the ending symbol of the SPS PDSCH release DCI indicating release of the corresponding SPS configuration. The value of the time duration can be defined as the requirement of processing time for HARQ-ACK transmission for SPS PDSCH release, i.e., the value of the time duration is equal to the time duration of N symbols as specified in 10.2 in TS 38.213.
Alternative 2
Alternative 2a: A SPS PDSCH is considered as released if starting symbol of a SPS PDSCH is later than the starting symbol of the PUCCH carrying HARQ-ACK for the SPS PDSCH release DCI indicating release of the corresponding SPS configuration.
Alternative 2b: A SPS PDSCH is considered as released if starting symbol of a SPS PDSCH is after a time duration from the ending symbol of the PUCCH carrying HARQ-ACK for the SPS PDSCH release DCI indicating release of the corresponding SPS configuration. The value of the time duration, which gives gNB the processing time for receiving HARQ-ACK, can be defined as the requirement of processing time for PDCCH decoding and PUSCH preparation, i.e., the value of the time duration is equal to the time duration of N2 symbols as specified in 10.2 in TS 38.213. Alternatively, the time duration can be defined as the time duration of N2/2 symbols to only account for processing of HARQ-ACK.
In our view, Alternative 1b is preferred since it has less specification impact than Alternative 2a and 2b, and it is more friendly for UE implementation than alternative 1a.
Proposal 2: A SPS PDSCH configuration is considered as released N symbols after the end of a SPS PDSCH release DCI indicating release of the corresponding SPS configuration.

3 Conclusions
In this contribution, we discussed the issues regarding HARQ-ACK feedback for SPS PDSCH. Based on the discussion in section 2, we have proposals as follows.
Proposal 1: Clarify in the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH, interpretation 1 or interpretation 2 is adopted.
· Interpretation 1: HARQ-ACK bit for the SPS PDSCH is included in a Type-2 HARQ-ACK codebook and it is set to NACK.
· Interpretation 2: HARQ-ACK bit for the SPS PDSCH is not included in a Type-2 HARQ-ACK codebook.
Proposal 2: A SPS PDSCH configuration is considered as released N symbols after the end of a SPS PDSCH release DCI indicating release of the corresponding SPS configuration.
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