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1	Introduction
In this contribution, we discuss our view regarding the determination of multiplexing timeline when a PUCCH with a HARQ-ACK of a 1st SPS PDSCH is involved. 
[bookmark: _Ref178064866]2	Discussion
In the last meeting, with regard to a CR defining multiplexing timeline when the first CG PUSCH or PUCCH with HARQ-ACK corresponding to the first SPS PDSCH after activation DCI is included in a group of overlapping PUCCH/PUSCHs, the following was agreed. 
Agreement
The text proposal for clause 9.2.5 in R1-2310529 (Rel-17) and R1-2310530 (Rel-18) are endorsed in principle. Final CRs to be reviewed and endorsed in RAN1#115.
The text proposal for clause 9.2.5 in R1-2310529 is shown below:
	9.2.5	UE procedure for reporting multiple UCI types
<Unchanged parts are omitted>
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, including the configured grant Type 2 PUSCH transmission in the first transmission occasion after activation and PUCCH with HARQ-ACK information in response to the first SPS PDSCH reception occasion after activation, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH if any, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or of a DCI format 1_1 indicating SCell dormancy as described in clause 10.3, or of a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or the DCI format 1_1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, or DCI format 1_1 that requests Type-3 HARQ-ACK codebook report as described in clause 10.2, or the DCI format 1_1 indicating SCell dormancy without scheduling a PDSCH reception as described in clause 10.3, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release or the DCI format 1_1, the PUCCH with corresponding HARQ-ACK transmission for the i-th SPS PDSCH release or the DCI format 1_1, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH scheduling a PDSCH or SPS PDSCH release, or a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
[bookmark: _Hlk14280248]If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , ,  and  are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH, the PDCCHs scheduling the PDSCHs or providing the SPS PDSCH releases or providing the SCell dormancy indication or providing the indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs, is given by maximum of  where for the i-th PDSCH or the i-th SPS PDSCH release or the i-th SCell dormancy indication or the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, , is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.   is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH or providing the i-th SPS PDSCH release or providing the i-th SCell dormancy indication or providing the i-th indication of a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or SPS PDSCH release, or providing a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for  ,  for  and  for .  is defined in [6, TS 38.214] and it is applied only if  of table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information only in response to an SPS PDSCH receptions except for the first SPS PDSCH reception occasion after activation, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol [image: ] of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.
<Unchanged parts are omitted>



In our view, the case for 1st SPS PDSCH should exclude deferred 1st SPs PDSCH for the following reasons:
The UCI multiplexing in 9.2.5 includes both resolving overlapping PUCCH/PUSCH resources where the multiplexing timeline calculation is often used. However, there are cases that there is no multiplexing timeline check (for example overlapping CSI PUCCH or SPS HARQ-ACK PUCCH and CG PUSCH). In fact, the CR is adding a new case for multiplexing timeline calculation that currently do not exist for overlapping PUCCH/PUSCH is used.
1. The CR introduces timeline calculation for an overlapping PUCCH with only HARQ-ACK corresponding to 1st DL SPS.
1. The CR introduces timeline calculation for an overlapping CG PUSCH being the 1st CG PUSCH after activation DCI.

In current spec, when SPS deferral is configured, it is correct that UE needs to perform UCI multiplexing (or more accurately executing procedures in clause 9.2.5) whether HARQ-ACK SPS is deferred or not, both for initial and target slots (the URLLC agreements copied below as well for convenience). However, that may or may not require multiplexing timeline calculation as explained above. It can only be to determine the PUCCH or PUSCH resource carrying UCI, including SPS HARQ-ACK.
1. For example, if PUCCH with only HARQ-ACK for DL SPS overlaps with PUCCH with CSI, no need for timeline calculation.
1. For example, if PUCCH with only HARQ-ACK for DL SPS overlaps with DG PUSCH, there will be timeline calculation due to DG PUSCH and not SPs HARQ-ACK PUCCH (current spec).

Therefore, reference to clause 9.2.5 in clause 9.2.5.4 does not cause issue if 1st SPS PDSCH if deferred is excluded.
	Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
1. 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
1. 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
1. 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.






Additionally, consider the examples in Figure 1 when SPS deferral is configured. If CR is implemented: 
1. For case 1, when SPS HARQ-ACK is not deferred, it is OK to include new multiplexing timeline (i.e. considering activation DCI)
1. For case 2, when SPS HARQ-ACK is deferred, it is not OK to include new multiplexing timeline (i.e. considering activation DCI)
2. At least that is not in-line with the original motivation of the CR. 

[image: ]
[bookmark: _Ref149950986]Figure 1: Example of SPS PDSCH when SPS deferral is enabled.

If one argues that the CR should be applicable to HARQ-ACK for 1st SPS, irrespective of being deferred or not, then the motivation of the CR relying on timing of activation DCI and 1st HARQ-ACK PUCCH is not clear.
Another issue is that the CR describes “.., and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE,, including .. PUCCH with HARQ-ACK information in response to the first SPS PDSCH reception occasion after activation .. “
Theoretically, this PUCCH, could be the PUCCH for 2nd SPS PDSCH that also carries the HARQ-ACK of 1st SPS PDSCH that was deferred as shown in Case 3 in Figure 2.

[image: ]
[bookmark: _Ref149951915]Figure 2: Another example of SPS deferral

Therefore, including SPS deferral causes additional complexity that are needed to be addressed from specification perspective.
Therefore, we make the following observation:

[bookmark: _Toc149952057]Including SPS deferral in the CR, complicates the specifications and is unnecessary. 
And we propose to update the CR as the following:
[bookmark: _Toc149952058]Exclude the deferred 1st SPS PDSCH for the multiplexing timeline calculation.
[bookmark: _Toc149952059]In the CR, update “first SPS PDSCH reception” with “first SPS PDSCH reception that is not deferred following the procedures described in clause 9.2.5.4”.

3	Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	Including SPS deferral in the CR, complicates the specifications and is unnecessary.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Exclude the deferred 1st SPS PDSCH for the multiplexing timeline calculation.
Proposal 2	In the CR, update “first SPS PDSCH reception” with “first SPS PDSCH reception that is not deferred following the procedures described in clause 9.2.5.4”.
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