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Introduction
The following agreements were made in RAN1#106e-bis regarding SPS HARQ-ACK deferral.
	Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
· The UE performs first the (Rel-16) UCI multiplexing operation. If after the UCI multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.

Agreement
The RAN1#106-e agreement on the target slot definition is updated as follows (in RED): 
	Agreement (from RAN1#106-e)
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-16) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH/PUSCH other than the PUCCH determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii)  would be transmitting HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN being regarded as valid.  sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.



Conclusion: 
If the UE is not configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately determinated according to their respective PHY priorities.
·         	FFS on the PHY priority handling for SPS HARQ deferral if the UE configured with Rel-17 Intra-UE multiplexing



When determining the SPS HARQ-ACK deferral after resolving the overlapping between the PUCCH with SPS HARQ-ACK and other PUCCH/PUSCH, the timeline issue was not considered in the previous discussion. This contribution discusses the timeline issue for determining SPS HARQ-ACK deferral.
Discussion
For UCI multiplexing in a PUCCH or PUSCH, the UCI multiplexing timeline is ensured by gNB. For a deferred SPS HARQ-ACK multiplexing in a PUCCH or PUSCH in a target slot, the multiplexing timeline should also be satisfied. 
For an activated SPS PDSCH, a PUCCH with the SPS HARQ-ACK only can be determined semi-statically and whether the PUCCH with the SPS HARQ-ACK only collides with semi-static DL symbols can be determined semi-statically as well. If there is no overlapping PUCCH or PUSCH, the timeline for multiplexing the deferred SPS HARQ-ACK in the target slot can always be satisfied. However, when considering the overlapping PUCCH or PUSCH, the timeline becomes an issue.
[bookmark: OLE_LINK3]Consider a simple example in Figure 1, whether the SPS HARQ-ACK is deferred depends on the status of HP SR. For a positive SR, the SPS HARQ-ACK is deferred. However, for a negative SR, the SPS HARQ-ACK is not deferred. If UE determines the SPS HARQ-ACK deferral early, for example, at the start of slot 0, the SPS HARQ-ACK should be deferred since the UL traffic has not arrived yet and the SR is negative. However, if the UE determines the SPS HARQ-ACK deferral late, for example, at the end of slot 0 the SPS HARQ-ACK should not be deferred because the SR becomes positive. For deferred SPS HARQ-ACK, it takes time for a UE to generate the HARQ-ACK codebook and encode the UCI bits when multiplexing the UCI in a PUCCH, for example, Tproc is the processing time as shown in Figure 1. If the determination is performed after T0, there will be no enough time to ensure the multiplexing procedure.
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Figure 1
The timeline for multiplexing the deferred SPS HARQ-ACK in a PUSCH should also be considered as well. Consider another example in Figure 2, for multiplexing in a PUSCH, a UE should first determine the HARQ-ACK codebook and then determines the PUCCH for carrying the HARQ-ACK and finally the UE determines whether the HARQ-ACK is multiplexed in an overlapping PUSCH.
[image: ]
Figure 2
To address the issue, the time when a UE determines the SPS HARQ-ACK deferral should be specified. A simple solution could be that the UE determines the SPS HARQ-ACK deferral N symbols before the end of the current PUCCH slot. The value of N can reuse the values for PUSCH preparation time N2 as defined in TS 38.214.
Proposal: For SPS HARQ-ACK deferral, a UE determines the SPS HARQ-ACK deferral N2 symbols as defined in TS 38.214 before the end of the slot of the PUCCH with SPS HARQ-ACK.
Conclusion
This contribution discusses the timeline issue for determining SPS HARQ-ACK deferral. The proposal is summarized below.
Proposal: For SPS HARQ-ACK deferral, a UE determines the SPS HARQ-ACK deferral N2 symbols as defined in TS 38.214 before the end of the slot of the PUCCH with SPS HARQ-ACK.
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