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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The feature lead summaries on the HARQ-ACK and the scheduling related issues for Rel-17 NR MBS [1] [2] documented the issues discussed in RAN1#114bis meeting. This paper discusses the remaining issues.
Issue#1: repetition for Type-1 HARQ-ACK CB
RRC configured repetition as indicated by pdsch-AggregationFactor or repetition number as configured as part of TDRA and further indicated by DCI will affect the number of HARQ-ACK bits for Type-1 HARQ-ACK codebook. Given the parameters could be independently configured for multicast and unicast, when generating the Type-1 HARQ-ACK codebook, which parameter is used is unclear from the current specification. The issue was discussed together with a draft CR [3], which was not agreed since the case of ‘repetition’ indicated by DCI was not considered by the CR.
The Type-1 HARQ-ACK codebook includes the HARQ-ACK information for both DG unicast, DG multicast, SPS unicast, and SPS multicast. It was clarified in other agenda that the repetition configured as part of TDRA is not applicable to unicast SPS. 
Considering all above, for Type-1 HARQ-ACK codebook generation, the draft CR [4] is proposed accordingly. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Issue#2: fallback Type-1 HARQ-ACK CB
A draft CR for correcting the fallback Type-1 HARQ-ACK codebook on PUSCH for the case of unicast and multicast SPS PDSCH when UE is provided Type-1 codebook for both unicast and multicast together with other adjustments was discussed in the last meeting [5]. The draft CR was not agreed since the case of UE configured with different HARQ-ACK codebook types were not considered. 
The 3rd DAI field indicating the multiplexing of HARQ-ACK for multicast on PUSCH is included in the UL grant DCI when UE is not provided fdmed-ReceptionMulticast for multiplexing Type-1 HARQ-ACK codebook. With this, the clause 9.1.2.2 for multiplexing Type-1 HARQ-ACK codebook on PUSCH should be generally applied to the codebook or the subcodebook configured with Type-1. 
In particular, for fallback Type-1 HARQ-ACK codebook on PUSCH, 
· if UE is provided 'semi-static' for both unicast and multicast HARQ-ACK information and is not provided fdmed-ReceptionMulticast, 
· UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives only unicast SPS PDSCHs and multicast SPS PDSCHs. 
· if UE is provided 'semi-static' only for one of unicast and multicast HARQ-ACK information,
· UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives only unicast SPS PDSCHs or only multicast SPS PDSCHs. 
A draft CR [6] is proposed accordingly. 
Issue#3: PDSCH processing timeline
The current specification defined the PDSCH processing timeline, according to which UE shall provide a valid HARQ-ACK message.
However, for the case of multicast PDSCH with disabled HARQ-ACK information report, the PDSCH processing timeline is not defined. Similar to the case of NTN with disabled HARQ-ACK per HARQ process, a CR can clarify that µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception with disabled HARQ-ACK information. 
With that, the conclusion made in Rel-17 work item in RAN1#108 would not apply to the PDSCH  processing timeline:
	Conclusion
When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:
· PUCCH resource Indicator
· PDSCH-to-HARQ_feedback timing indicator



A draft CR [7] is proposed accordingly. 

Issue#4: receiving both unicast and broadcast
A draft CR clarify that when UE active DL BWP does not entirely include all PRBs configured for broadcast and then UE is not required to receive broadcast. The reason for the suggested change is because there are different understanding as follows regarding UE behaviour based on the current specification:
· Understanding 1: When UE indicates MII, UE expects network configured a larger active BWP so UE can receive both unicast and broadcast, 
· Understanding 2: If such case happens, it is up to UE implementation, UE behavior is undefined. 
· Understanding 3: UE is not required to receive broadcast.
Given different understanding may lead to different UE implementations, the draft CR aims to align the UE implementation.
One the other hand, there are some cases cited from TS38.214 regarding UE behaviors whether UE is expected or not expected to receive e.g., SRS, DL PRS outside of DL active BWP:
	The following are cited from TS38.214 
· The UE is not expected to measure SRS-RSRP using the SRS-RSRP measurement resource which is not fully confined within the DL active BWP.

· The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap.

· The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside or inside of the initial DL BWP. For DL PRS processing outside of the initial DL BWP, the UE may be configured with the same or different subcarrier spacing and CP for DL PRS resources than those of the initial DL BWP. For DL PRS processing inside of the initial DL BWP, the UE is configured with the same subcarrier spacing and CP for DL PRS resources as those of the initial DL BWP.



With all above, the aligned UE behavior of not being required to receive broadcast is better to be captured in TS38.213 as proposed in the draft CR [8]. 

Conclusions
This paper further discussed the issues regarding Type-1 HARQ-ACK codebook generation, PDSCH processing timeline for the PDSCH with disabled HARQ-ACK, and UE behavior when UE active BWP does not entirely includes all RBs configured for broadcast. The draft CRs for each issues are also provided individually. 
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