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1. Introduction
In this contribution, we discuss remaining issues of HARQ-ACK of SPS PDSCH release for semi-static codebook.
2. [bookmark: OLE_LINK1]Discussion on HARQ-ACK of SPS PDSCH release
In last RAN1#94b meeting, there was a conclusion [1] for the method how to transmit HARQ-ACK for SPS PDSCH release in semi-static HARQ-ACK codebook and it was captured in the Specification as follow:
	Conclusion:
· For semi-static HARQ-ACK codebook, clarify that location of HARQ-ACK for SPS PDSCH release is same as for the SLIV of SPS PDSCH
· Editor to check if clarification is needed in the spec

	Captured in Subclause 9.1.2.1 of TS 38.213:
<omitted>
A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is same as for a corresponding SPS PDSCH reception in case the UE did not detect the SPS PDSCH release.
<omitted>



[bookmark: _GoBack]From the captured specification, it is clarified that the location of HARQ-ACK for SPS PDSCH release corresponds to the candidate of PDSCH reception which is used to SPS PDSCH. In other words, the location of HARQ-ACK is configured by SLIV of SPS PDSCH activation. However, we still have an ambiguity for the phrase “a corresponding SPS PDSCH reception” in the specification. There is no problem in the case that SPS PDSCH release is received in a slot where SPS PDSCH reception is configured. On the other hand, it is essentially required to define the UE behaviour when the UE receives SPS PDSCH release in different slot which is not configured SPS PDSCH reception. For the latter case, we can consider following three alternatives:
Alt. 1: a location of HARQ-ACK for SPS PDSCH release is same candidate of SPS PDSCH reception in the slot.
Alt. 2: a location of HARQ-ACK for SPS PDSCH release is the candidate of SPS PDSCH reception in a slot where reception occasion of SPS PDSCH is configured.
Alt. 3: a location of HARQ-ACK for SPS PDSCH release is the candidate PDSCH reception indicated by Time domain resource assignment field included in SPS PDSCH release in the slot.
Assuming that the SPS PDSCH reception procedure as shown in Fig. 1, then we see that the slot n and slot n + 2x with candidate #4 is configured to SPS PDSCH reception, and the slot n+2y-1 is not configured to SPS PDSCH reception, respectively, where . As our concerns aforementioned, the SPS PDSCH release can be received in the slot n+2y-1.

Fig. 1: the case that an SPS PDSCH release is received in the slot where SPS PDSCH is not configured
Alt. 1 is a reasonable option when the periodicity of SPS PDSCH is long. For example, a UE is configured by 640ms of periodicity by higher layer parameter SPS-config. Then, for the case of Alt. 1, a gNB can release the SPS PDSCH in any slot, it means that the gNB and the UE does not have to wait for next reception occasion of SPS PDSCH. Besides, for the case of Alt. 2, the gNB and the UE should wait for maximum 640ms. Furthermore, if the UE misses the SPS PDSCH release, then the situation gets worse that the gNB and the UE should wait for more than 1000ms. On the other hand, if candidate #4 in the slot n+2y-1 overlaps with UL symbols so that the candidate #4 is excluded from the set of candidate PDSCH receptions, then there is no way to transmit a HARQ-ACK of SPS PDSCH release. In order to resolve this problem on Alt.1, we can consider Alt. 3 that the gNB can configure to select another candidate of PDSCH reception by using Time domain resource assignment field in the SPS PDSCH release. From the view point of the flexibility, Alt. 3 is preferable since Time domain resource assignment can indicate not only candidate PDSCH receptions in one slot but also another candidate PDSCH receptions in any slot which is indicated by higher layer parameter k0 in PDSCH-TimeDomainResourceAllocationList. Therefore, we propose that a location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is determined by Time domain resource assignment field included in the SPS PDSCH release.
For all cases, it should be guaranteed that a UE does NOT expect to receive any unicast PDSCH in the occasion including a location of HARQ-ACK for SPS PDSCH release. It is straightforward that the UE suffers from error case due to two HARQ-ACK bits for one occasion. Therefore, we also propose that a UE does not expect to receive any unicast PDSCH in an occasion including the location associated with HARQ-ACK of SPS PDSCH release.
Proposal 1: A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is determined by Time domain resource assignment field included in the SPS PDSCH release, and the UE does not expect to receive any unicast PDSCH in an occasion including the location associated with HARQ-ACK of SPS PDSCH release as following text proposal #1 for subclause 9.1.2.1 in TS 38.213.
	Text proposal #1
--------- beginning of text proposal for subcluase 9.1.2.1 in TS 38.213 
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
[bookmark: _Hlk508613421]<omitted>


For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is determined by Time domain resource assignment field included in same as for a corresponding SPS PDSCH reception in case the UE did not detect the SPS PDSCH release. 
<omitted>



For occasions of candidate PDSCH receptions corresponding to rows of associated with a same value of , where , the UE does not expect to receive more than one PDSCH in a same slot. 



For occasions of candidate PDSCH receptions corresponding to rows of associated with a same value of , where , if an SPS PDSCH release corresponds to any of the occasions, the UE does not expect to receive any unicast PDSCH in a same slot. 
<omitted>
--------- end of text proposal



3. Editorial correction
For a broadcast PDSCH such as SIB transmission, a UE can receive the broadcast PDSCH together with a unicast PDSCH in a same slot. Therefore, the word ‘unicast’ should be added to the PDSCH in following text proposal #2 of subclause 9.1.2.1 in TS38.213.
Proposal 2: The word ‘unicast’ should be added to the PDSCH in following text proposal #2 of subclause 9.1.2.1 in TS38.213.
	Text proposal #2
--------- beginning of text proposal for subcluase 9.1.2.1 in TS 38.213 
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
<omitted>



For occasions of candidate PDSCH receptions corresponding to rows of associated with a same value of , where , the UE does not expect to receive more than one unicast PDSCH in a same slot. 
<omitted>
--------- end of text proposal


4. Conclusion
In this contribution, we propose
[bookmark: _References]Proposal 1: A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is determined by Time domain resource assignment field included in the SPS PDSCH release, and the UE does not expect to receive any unicast PDSCH in an occasion including the location associated with HARQ-ACK of SPS PDSCH release as following text proposal #1 for subclause 9.1.2.1 in TS 38.213.
Proposal 2: The word ‘unicast’ should be added to the PDSCH in following text proposal #2 of subclause 9.1.2.1 in TS38.213.
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