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Introduction
[bookmark: _Hlk510705081]Type-1 HARQ-ACK codebook creation described in the current specification does not deal with the case where UE is configured with namely blind repetitions, i.e., aggregationFactor, per G-(CS-)RNTI. In partciular,  configuration is not handled properly.

Discussions have been held last time on the issue based on companies’ contributions, however, companies had a different understanding led to postponing of the issue. 

This paper provides the Nokia view on these issues and proposes a way forward.

Discussion
Type-1 HARQ-ACK Codebook with Repetitions

As discussed in the last meeting, there are different options how Type-1 codebook can be generated:
1. When FDM-ed transmissions of multicast and unicast are configured,
2. When TDM-ed transmissions of multicast and unicast are configured and Type-1 codebook is mode 1,
3. When TDM-ed transmissions of multicast and unicast are configured and Type-1 codebook is mode 2.

In (1), unicast and multicast sub-codebooks are created and concatenated. In (2), there is a mixture of joint and separate sub-codebooks for different K1 overlap cases. In (3), there is a joint codebook for unicast and multicast transmissions.
In our view, there are several problems in the corresponding sections.

Issue-1: Currently, unicast codebook is being modified due to newly introduced multicast IEs and a wrong naming convention in clause 9.1.2 of TS38.213. To ensure that, in clause 9.1.2 of TS38.213,  should only take into account configurations applicable for unicast (and not any multicast related configurations).
The main reason is that:
· SPS-Config can be configured through sps-Config, sps-ConfigToAddModList, sps-ConfigMulticastToAddModList 
· PDSCH-Config can be configured through pdsch-Config & pdsch-ConfigMulticast

This means (looking at 9.1.2), that the maximum value in terms of ‘repetition number’ across unicast & multicast is taken. Due to this fact, for FDM-ed operation basically we change the Type 1 CB definition for the ‘unicast’ sub-codebook compared to non-MBS operation.
Observation 1: Currently, unicast codebook is being modified due to newly introduced multicast IEs and a wrong naming convention. To ensure that, in clause 9.1.2 of TS38.213,  should only take into account configurations applicable for unicast (and not any multicast related configurations).

Issue-2: Currently,  is not set properly when generating the sub-codebook of multicast for the FDM-ed unicast/multicast case. To ensure that, in clause 9.1.2 of TS38.213,  take into account parameters configured for multicast. Furthermore, a proper number should be picked, taking into account different configurations possible, i.e., pdsch-AggregationFactor in sps-ConfigMulticast, pdsch-AggregationFactor in MBS-RNTI-SpecificConfig or an entry in pdsch-TimeDomainAllocationList in the pdsch-ConfigMulticast including repetitionNumber.
There were different comments on how a proper number should be picked out of different possible configuration options above. In our view, the largest number among all configurations should be taken into account (which is a slightly approach then unicast), as repetitionNumber for MBS is also used for SPS operation (whereas for unicast it is only applicable for scheduled PDSCH). 
Observation 2: To ensure  is set properly, in clause 9.1.2 of TS38.213,  should take into account parameters configured for multicast. Furthermore, a largest number among different configurations possible is to be picked, i.e., pdsch-AggregationFactor in sps-ConfigMulticast, pdsch-AggregationFactor in MBS-RNTI-SpecificConfig or an entry in pdsch-TimeDomainAllocationList in the pdsch-ConfigMulticast including repetitionNumber.

Issue-3: For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case,  is also not set properly. To ensure that, should be configured properly taking into account unicast and multicast configurations in TS38.213.

For that, we propose that should be configured to the maximum of: 
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI, SPS-configs for multicast repetitionNumber in TDRA lists for multicast), otherwise 1.

Observation 3: For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case,  is also not set properly. To ensure that, should be configured to the largest value among:
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI, SPS-configs for multicast repetitionNumber in TDRA lists for multicast), otherwise 1.

In light of these observations, we propose that our companion CR is adopted.
Proposal 1: CR in R1-2400965 is adopted.

Conclusion
We have the following observations in this paper:
Observation 1: Currently, unicast codebook is being modified due to newly introduced multicast IEs and a wrong naming convention. To ensure that, in clause 9.1.2 of TS38.213,  should only take into account configurations applicable for unicast (and not any multicast related configurations).

Observation 2: To ensure  is set properly, in clause 9.1.2 of TS38.213,  should take into account parameters configured for multicast. Furthermore, a largest number among different configurations possible is to be picked, i.e., pdsch-AggregationFactor in sps-ConfigMulticast, pdsch-AggregationFactor in MBS-RNTI-SpecificConfig or an entry in pdsch-TimeDomainAllocationList in the pdsch-ConfigMulticast including repetitionNumber.

Observation 3: For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case,  is also not set properly. To ensure that, should be configured to the largest value among:
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI, SPS-configs for multicast repetitionNumber in TDRA lists for multicast), otherwise 1.

Based on these observations, we have the following proposal:
Proposal 1: CR in R1-2400965 is adopted.




