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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
We have the following conclusion in RAN1#107e:

Conclusion
For SPS HARQ-ACK deferral, if a UE is not configured with Rel-17 intra-UE multiplexing but configured with Rel-16 PHY prioritization, the UE first performs Rel-16 UCI multiplexing and PHY prioritization in both initial slot and target slot and if a LP SPS HARQ-ACK PUCCH is deprioritized, the LP SPS HARQ-ACK is not deferred.
· Note: If the SPS HARQ-ACK is deprioritized in any slot, no further deferral.


In this contribution, we discuss the joint operations of SPS HARQ-ACK deferral and intra-UE multiplexing of different L1 priorities.

2. Discussions
It was concluded that HARQ-ACK SPS of different L1 priorities are independently deferred to target PUCCH of the same L1 priority when Rel-17 intra-UE UCI multiplexing is not enabled.  However, we have not concluded whether or not joint operation of SPS HARQ-ACK deferral and Rel-17 intra-UE UCI multiplexing is supported.  SPS HARQ-ACK deferral is introduced to avoid dropping of SPS HARQ-ACK due to semi-static slot configurations which can happen regardless of whether Rel-17 intra-UE UCI multiplexing is enabled or not.  Hence, we should support joint operations of SPS HARQ-ACK deferral and Rel-17 intra-UE UCI multiplexing.

Proposal 1: Support joint operations of SPS HARQ-ACK deferral and Rel-17 intra-UE UCI multiplexing of different L1 priorities.


For the case where the deferred SPS HARQ-ACKs contain only LP HARQ-ACKs, then if Rel-17 intra-UE UCI multiplexing is enabled, these deferred LP HARQ-ACKs can have a target PUCCH that is LP or HP.  On the other hand, if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, a target PUCCH that is LP may not provide the reliability required for URLLC.  The target PUCCH is the first available PUCCH and avoiding multiplexing deferred HP HARQ-ACK into a target LP PUCCH increases its latency which may not be beneficial for URLLC operations.

Observation 1: When Rel-17 intra-UE UCI multiplexing is enabled, if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, a first available PUCCH that is LP may not provide the required reliability for the HP HARQ-ACKs.  However, avoiding the first available LP PUCCH leads to increase in latency.


When two PUCCHs of different L1 priorities collide and Rel-17 intra-UE UCI multiplexing is enabled, the UCIs of different L1 priorities are multiplexed into a HP PUCCH, i.e. the PUCCH resource is selected from the “2nd PUCCH Config”, to ensure the reliability of the multiplexed UCIs.  Hence to ensure the reliability is maintained, if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, then the UE selects a PUCCH resource for the target PUCCH from the “2nd PUCCH Config”, even if the target PUCCH is originally scheduled as LP-PUCCH.

Proposal 2: When Rel-17 intra-UE UCI multiplexing is enabled and if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, the resource for the target PUCCH is selected from the 2nd PUCCH Config, regardless of the L1 priority of the originally scheduled target PUCCH.
 


3. Conclusion
In this contribution, we discuss some remaining issues on HARQ-ACK enhancements, and we observe the following:
Observation 1: When Rel-17 intra-UE UCI multiplexing is enabled, if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, a first available PUCCH that is LP may not provide the required reliability for the HP HARQ-ACKs.  However, avoiding the first available LP PUCCH leads to increase in latency.

We therefore propose the following:
Proposal 1: Support joint operations of SPS HARQ-ACK deferral and Rel-17 intra-UE UCI multiplexing of different L1 priorities.

Proposal 2: When Rel-17 intra-UE UCI multiplexing is enabled and if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, the resource for the target PUCCH is selected from the 2nd PUCCH Config, regardless of the L1 priority of the originally scheduled target PUCCH.
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