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Introduction
A few draft CRs from RAN1#114bis were not possible to resolve and are pending for RAN1#115 [1]. This contribution considers the need for those draft CRs.

Pending draft CRs from RAN1#114bis
Type-1 HARQ-ACK codebook (Issue 1-3)
R1-2309130/R1-2310407 aim to address that TS 38.213 v17.7.0 does not consider the pdsch-AggregationFactor for MBS Type-1 HARQ-ACK codebook as in the text below.
	If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception



The above text was introduced in Rel-16 for ensuring a bit location in Type-1 HARQ-ACK codebook for PDSCH repetitions while minimizing the HARQ-ACK codebook size. The following two cases were introduced in Rel-16 MIMO and URLLC/IIOT, respectively.
Case 1) Dynamic indication of the number of PDSCH repetitions 
Case 2) Multiple SPS configurations with different pdsch-AggregationFactor 
In RAN1#100e, the following was agreed for Case 1 - the motivation was to reduce the Type-1 HARQ-ACK codebook size DCI-based PDSCH repetitions because the gNB can then ensure a bit location based on the indicated number of repetitions. 
	Agreement – RAN1#110e
The following TPs are endorsed. To be included in editor’s CR.
· Text proposal in R1-2001360 for TS38.212
· Text proposal in R1-2001361 for TS38.213



In RAN1#101b-e, the following was agreed for Case 2 based on a different motivation. Unlike DCI-based PDSCH repetitions, for SPS PDSCH repetitions it would be difficult for the network to ensure without enhancements that there would always be a bit location in the Type-1 HARQ-ACK codebook for the SPS PDSCH repetitions. In addition, enhanced reliability is important for URLLC/IIOT. For those reasons, a maximum value for the SPS PDSCH repetitions is used at the cost of increased Type-1 HARQ-ACK codebook size. 
	Agreement – RAN1#101b-e
For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided.
· FFS: if RepNumR16 is provided
· For SPS PDSCH(s) with aggregation factor, UE generates A/N bits in the same way as in Rel-15 with pdsch- aggregation factor in Rel-15 with given set of MA,c occasions



Rel-17 MBS introduced new repetition parameters and the same issues were discussed for MBS in RAN1#114bis. At this stage, making specification changes to optimize the Type-1 HARQ-ACK codebook size is not appropriate and the only issue should be to just ensure a bit location in Type-1 HARQ-ACK codebook for MBS PDSCH repetitions. For DCI-based PDSCH, both pdsch-AggregationFactor and repetitionNumber are supported and the situation is similar to unicast DCI-based PDSCH – i.e. no need for corresponding changes/enhancements. 

Observation 1: For DCI-based PDSCH repetitions, a gNB can ensure there is always a bit location in Type-1 HARQ-ACK codebook and no corresponding change/enhancement is needed in the specifications. 

For MBS SPS PDSCH, pdsch-AggregationFactor is configured per SPS PDSCH configuration as in Rel-16 but, unlike unicast, repetitionNumber can be indicated by the DCI format activating the SPS PDSCH receptions. Therefore, this is similar to unicast DCI-based PDSCH instead of unicast SPS PDSCH and a motivation for considering the maximum number of repetitions to ensure a bit location in Type-1 HARQ-ACK codebook for MBS SPS PDSCH repetitions is weaker than for unicast SPS PDSCH. Also, regardless of whether or not the gNB receives a NACK from a UE, the gNB can always schedule a retransmission. The gNB can also set the configuration parameters to ensure a bit location, for example, by configuring a large pdsch-AggregationFactor for at least one SPS PDSCH. Therefore, there is no essential correction to be made for this issue. If RAN1 still prefers to update the specifications, a simple change  is determined as a maximum value among pdsch-AggregationFactor and repetitionNumber is preferred for MBS.
Proposal 1: Down-select from the following for the Type-1 HARQ-ACK codebook for multicast SPS PDSCH
Alt 1) No specification change
Alt 2) Adopt the following CR

Reason for change: Type-1 HARQ-ACK codebook does not consider the new repetition parameter for MBS SPS PDSCH 

Summary of change:  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config, or the maximum of repetitionNumber in PDSCH-TimeDomainResourceAllocation in pdsch-ConfigMulticast; otherwise .

Consequences if not approved: It is left to gNB implementation to ensure a bit location in Type-1 HARQ-ACK codebook for MBS SPS PDSCH repetitions.

	If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config, or repetitionNumber in PDSCH-TimeDomainResourceAllocation in pdsch-ConfigMulticast and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config, or the maximum of repetitionNumber in PDSCH-TimeDomainResourceAllocation in pdsch-ConfigMulticast; otherwise . The UE reports HARQ-ACK information for a PDSCH reception




Fallback Type-1 HARQ CB (Issue 1-9)
A second pending draft CR is provided in R1-2310409	and relates to multiplexing HARQ-ACK information in a PUSCH. The justification and the corresponding draft CR are provided below.

	Reason for change
For the case UE multiplexing HARQ-ACK information in a PUSCH transmission, description of generating HARQ-ACK information is incorrect and incomplete for the following cases:
· The counter DAI value of 1 on the PCell is only applied to the PDSCH scheduled by the fallback DCI, i.e., DCI format 1_0 for unicast and DCI format 4_1 for multicast.
· The condition in which the UE multiplexes HARQ-ACK codebook in the PUSCH scheduled by DCI format with  is that the UE receives only SPS PDSCH(s) for multicast.
· The case that the UE receives SPS PDSCH for both unicast and multicast is missing.


Text update for Clause 9.1.2.2 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format that includes a DAI field, and
-	is not provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, or
-	is provided pdsch-HARQ-ACK-Codebook = 'semi-static' only for one of unicast and multicast HARQ-ACK information
the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1 when a value of the DAI field is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives 
-	only a unicast SPS PDSCH release, or 
-	only unicast SPS PDSCH(s) associated with transport blocks having enabled HARQ-ACK information report, or only a TCI state update, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 1_0 with counter DAI field value of 1 on the PCell having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for unicast HARQ-ACK information, or
-	only multicast SPS PDSCH(s) with transport blocks having enabled associated HARQ-ACK information report, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 4_1 with counter DAI field value of 1 on the PCell having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for multicast HARQ-ACK information, or
· only SPS PDSCHs for unicast and multicast with transport blocks having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for one of unicast and multicast HARQ-ACK information,
with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the TCI state update or only for the PDSCH reception as described in clause 9.1.2. 



Some of the stated reasons for the change are not applicable and can be viewed as editorial. One aspect that requires a correction is that the SPS release needs to be provided by DCI format 1_0/DCI format 4_1 in order to apply “fallback” operation. It is preferable to align the above text to the one provided for “fallback operation” when HARQ-ACK is multiplexed in a PUCCH and have an (approximately) unified description.


	Clause 9.1.2
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception providing a transport block with enabled HARQ-ACK information scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
within the  occasions for candidate PDSCH receptions as determined in clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release, or only for the PDSCH reception, or only for SPS PDSCH receptions according to corresponding  occasions on respective serving cells, where the value of counter DAI in DCI format 1_0 or in DCI format 4_1 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in clause 9.1.2.1 and clause 9.1.2.2 for a HARQ-ACK codebook determination apply.



Based on the text in clause 9.1.2, the text in clause 9.1.2.2 can be corrected/aligned and simplified as follows. A corresponding draft CR is provided in [2].

	Clause 9.1.2.2
[bookmark: _Hlk149598444]If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format that includes a DAI field, and
-	is not provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, or
-	is provided pdsch-HARQ-ACK-Codebook = 'semi-static' only for one of unicast and multicast HARQ-ACK information
the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1 when a value of the DAI field is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives only
-	only a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or 
-	only unicast SPS a PDSCH(s) associated withproviding a transport blocks having enabled HARQ-ACK information report, or only a TCI state update, and scheduled by DCI format 1_0 or by DCI format 4_1 with counter DAI field value of 1 on the PCellor only a PDSCH that is scheduled by a DCI format 1_0 having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for unicast HARQ-ACK information, or 
-	multicast SPS PDSCH(s) with transport blocks having enabled associated HARQ-ACK information reports or scheduled by a DCI format 4_1 having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for multicast HARQ-ACK information, 
with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the TCI state update or only for the PDSCH reception as described in clause 9.1.2.






Processing time for MBS PDSCH without feedback (Issue 2-8)
A third pending draft CR is provided in R1-2310021	and relates to processing time for multicast PDSCH without HARQ-ACK report. The draft CR in R1-2310021 is not accurate as the paragraph is conditioned on the UE providing HARQ-ACK report. However, the corresponding text in Clause 5.3 of TS 38.214 v17.7.0 can be clarified as it was introduced for the NTN WI and may currently be interpreted as applying only to HARQ process-based disabling of HARQ-ACK report. A same update is needed in clause 5.1 of TS 38.214. A corresponding draft CR is provided in [3].
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