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In the RAN1 #105-e meeting, for the issue on “multi-CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed”, the following three sub-issues were summarized. This contribution gives our view on them.
	· Issue #3-1: Whether it is allowed to multiplex SPS HARQ-ACK into another sub-slot?
· Issue #3-2: Whether it is allowed to multiplex SR into another sub-slot?
· Issue #3-3: Whether it is allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission in different sub-slot?



Discussions
· Issue #3-1: Whether it is allowed to multiplex SPS HARQ-ACK into another sub-slot?
For issue #3-1, following proposal was raised in the RAN1 #104b-e meeting and had majority support.
	Original FL Proposal 3
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.



The main point for issue #3-1 is whether SPS HARQ-ACK can be sent in another sub-slot. From our point of view, the answer is “no” in Rel-16 no matter if its priority is high or low, since sub-slot is mainly introduced for HARQ-ACK transmission including SPS HARQ-ACK to reduce the HARQ-ACK transmission latency. If SPS HARQ-ACK can be multiplexed into another sub-slot e.g. a later sub-slot, then its transmission latency would be increased. Moreover, when the SPS HARQ-ACK is moved to another sub-slot due to multiplexing, then it may happen that this SPS HARQ-ACK also will overlap with another SPS HARQ-ACK in that other sub-slot. To handle this overlapping case would need more spec changes. Thus, our view for issue #3-1 is to support the original FL Proposal 3.
Proposal 1: Conclude that
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.

· Issue #3-2: Whether it is allowed to multiplex SR into another sub-slot?
The sub-slot is introduced in Rel-16 only for HARQ-ACK. Although the PUCCH resource for CSI and SR should be confined within the sub-slot if the corresponding PUCCH-config is provided with subslotLengthForPUCCH, such restriction is only made for convenience when multiplexing with HARQ-ACK. Thus in our view, it is allowed to multiplex SR into another sub-slot. 
Observation 1: The reason for the restriction to configure PUCCH resources carrying SR or CSI within the sub-slot is to avoid an overlap between CSI/SR PUCCH resources and multiple HARQ-ACKs in different sub-slots with the same priority index.
Proposal 2: It is allowed to multiplex SR into another sub-slot.

· Issue #3-3: Whether it is allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission in different sub-slot?
Based on our views on issue #3-1 and #3-2, it should be allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission(s) in different sub-slot(s). For example, if the SR is multiplexed with CSI and then the PUCCH resource is changed to another sub-slot due to an increased payload size, it should be allowed to multiplex SPS HARQ-ACK in this other sub-slot with the SR from the original sub-slot.
Observation 2: If it is allowed to multiplex SR into another sub-slot, it is naturally allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission in different sub-slot.

Conclusions
Based on the above discussions, the following observations and proposal are given:
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For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Observation 1: The reason for the restriction to configure PUCCH resources carrying SR or CSI within the sub-slot is to avoid an overlap between CSI/SR PUCCH resources and multiple HARQ-ACKs in different sub-slots with the same priority index.
Proposal 2: It is allowed to multiplex SR into another sub-slot.
Observation 2: If it is allowed to multiplex SR into another sub-slot, it is naturally allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission in different sub-slot.
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