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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction

In this contribution we discuss our views on following remaining issues related to DL SPS enhancement for URLLC:
· [bookmark: _Hlk43455656]SPS PDSCH release timeline
· [bookmark: _Hlk43455691]HARQ-ACK codebook construction when the last SPS PDSCH occasion is omitted

SPS PDSCH release timeline
In [1], a concern on SPS release timeline and determination of codebook for SPS PDSCH receptions was noted. In the last meeting, an issue was raised as follows:
‘the SPS release timeline needs to be clarified for SPS PDSCH overlapping handling and SPS PDSCH only HARQ-ACK codebook as well. When dealing with SPS PDSCH overlapping, we assume all the SPS PDSCHs are activated. When UE receives an SPS release DCI, at what time the SPS PDSCH configuration is released should be clarified. Otherwise, there might be misunderstanding between UE and gNB. For example, gNB assumes the SPS PDSCH is released at symbol A but UE assumes the SPS PDSCH is released at symbol B. 
The timing when an SPS PDSCH is released will directly impact the results of SPS PDSCH overlapping handling. Accurate timeline can ensure gNB and UE have the same understanding regarding SPS PDSCH overlapping handling. In addition, the SPS only HARQ-ACK codebook depends on the results of SPS PDSCH overlapping handling. The size and order of SPS PDSCH only HARQ-ACK codebook can be impacted by the timeline of SPS release as well.’
In RAN1#101 e-meeting, following agreements were made for SPS PDSCH enhancement:

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

We think that above agreement can be used as basis to define the timeline for SPS PDSCH configuration release. Since SPS release PDCCH is not received after the end of SPS PDSCH reception if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH, SPS PDSCH configuration can be considered released after the starting symbol of SPS release PDCCH. 
On the FFS above about mapping HARQ-ACK for the SPS release and the SPS reception to different PUCCH, we think that it should be avoided due to the following issues:
· Extra PUCCH transmission since valid HARQ feedback is expected for both release DCI and the SPS PDSCH
· It may add an extra k1 value for the set of K1, which itself would potentially increase Type-1 CB size
· Specification impact to avoid out of order HARQ-ACK 

Proposal 1: Do not support mapping HARQ-ACK for the SPS release and the SPS PDSCH reception to different PUCCH.
However, even if HARQ-ACK mapping to different PUCCHs is supported, symbol after the first symbol of SPS release PDCCH can be considered as the time when SPS PDSCH configuration is released. 
Proposal 2: SPS PDSCH configuration is released after the starting symbol of SPS PDSCH release PDCCH.

HARQ-ACK codebook construction when the last SPS PDSCH occasion is omitted
[bookmark: _Ref129681832]It was suggested in [2] to provide views on the issue of HARQ-ACK feedback for SPS PDSCH with pdsch-AggregationFactor >1 when the last SPS PDSCH is not received. In the current spec, the HARQ-ACK feedback position of SPS PDSCH with pdsch-AggregationFactor >1 is determined according to the slot in which UE is configured to receive the last SPS PDSCH. The last SPS PDSCH may not be received, e.g. due to collision with semi-static uplink symbol(s) or with other SPS PDSCH(s) with lower configuration index. Considering the example shown in Figure 1, HARQ-ACK feedback for SPS configuration 2 would not be included in the HARQ-ACK codebook in slot n. However, in the situation under consideration, first two repetitions for SPS ID 2 have been received. Therefore, it is more resource efficient to include the HARQ-ACK feedback SPS ID 2 in the HARQ-ACK codebook in slot n based on the two received repetitions. 
Proposal 3: HARQ-ACK feedback for an SPS PDSCH should be included in a HARQ-ACK codebook even if the last repetition is cancelled but others are received. 


[image: ]
[bookmark: _Ref40138576]Figure 1 HARQ-ACK feedback for SPS PDSCH overlapping with pdsch-AggregationFactor>1

Conclusion
From the discussion, we have the following proposals.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Do not support mapping HARQ-ACK for the SPS release and the SPS PDSCH reception to different PUCCH.
Proposal 2 SPS PDSCH configuration is released after the starting symbol of SPS PDSCH release PDCCH.
Proposal 3: HARQ-ACK feedback for an SPS PDSCH should be included in a HARQ-ACK codebook even if the last repetition is cancelled but others are received. 
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