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Introduction
In this contribution, we provide our view on the remaining issues for NR MBS, based on the last feature lead summaries at the end of the RAN1#110b-e meeting. 
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Timeline for NACK-only
During RAN1#110b, a discussion on the timeline for HARQ feedback of NACK-only did not converge. The latest discussed proposal was as follow:


	Proposal 3.4.1
· For UE configured with NACK-only mode2, UE is expected to have additional  to provide valid HARQ-ACK feedback on top of   as follows: , where  if the PUCCH resources for NACK-only mode2 is not allocated in the same PRB. Otherwise, .
· FFS the change is made to TS38.214 clause 5.3 or made in TS38.213 clause 18 in this meeting. 




The NACK only mode2 applies to codebook size of 1 or more scheduled TB. However, for the case of 1 TB, the resource for NACK only feedback can be allocated in advance by the UE without additional delay. Therefore, we should also include the case of 1 TB for the cases where . 

A draft CR for 38.214 clause 5.3 for the issue is proposed in [1] 

[bookmark: _Toc118668731]For UE configured with NACK-only mode2, UE is expected to have additional  to provide valid HARQ-ACK feedback on top of   as follows: , where  if the PUCCH resources for NACK-only mode2 is not allocated in the same PRB and if the HARQ feedback to be transmitted on PUCCH is for more than 1 TB. Otherwise, .


NACK-only mode2 for case2 and case3
The Discussion on NACK only feedback for case 2 and case 3 was not completed during RAN1#110b-e due to the amount of issues to be treated. Considering the time spent discussing the issue, it would be unfortunate to not support at least case 2. The current specification, supporting only case 1, is far too limiting for the use of NACK-only and multiple G-RNTIs should therefore be supported. With minimum specification impact, case 2 can be supported with no additional RRC configuration and with the existing cDAI, with DAI counted per G-RNTI.  

[bookmark: _Toc118668732] Support case 2 (UEs configured with NACK only mode 2 with more than 1 G-RNTI) in addition to case 1 for NACK only mode 2. 

A draft CR is available in [2]. 

[bookmark: _Ref116687140]Configuration Of moreThanOneNackOnlyMode 
In the current specification 38.213, the use of NACK only mode 1 and mode 2 is not clear. In the proposed draft CR in[3], the use of the moreThanOneNackOnlyMode  to identify mode 2 is clarified. The mapping table 18-1 is also clearly identified as only applicable with moreThanOneNackOnlyMode configured. 
PTP retx for NACK-only when applicable 
In the previous meeting, it was propose to discuss the text for PTP retransmission in the specification. We agree that it should be clarify that PTP retransmission is a UE capability. Additionally, the paragraph currently say that PDSCH reception for initial transmission is scheduled only by a multicast PDSCH format. Since the term PDSCH reception in this clause also includes broadcast PDSCH, we propose to clarify that the text is intented for multicast. 
For the case of SPS retransmissions based on NACK only mode 2 feedback using Table 18-1, only multicast SPS retransmission are supported. This is also clarified in the draft CR. 

The draft CR is proposed in [4].
NTN co-existence with multicast
NTN supports enabling or disabling of HARQ feedback per HARQ process, while MBS only supports to enable or disable HARQ overall. We propose to clarify that the two features are disjoint, so that re-transmission of multicast is only conditioned to the multicast configuration, and NTN’s feature of DownlinkHARQ-FeedbackDisabled is not applicable to multicast DCIs or G-RNTI. The simplest way to handle the issue is to say that a UE configured to receive multicast does not expect to be configured with DownlinkHARQ-FeedbackDisabled.  
The draft CR is proposed in [5].

Value of the DCI indication of enable/disable HARQ  
the specification currently supports that all PDCCH scheduling PDSCH with HARQ feedback in the same UL slot may have a different HARQ enable/disable bit value in DCI. This create ambiguity for the payload size of the type-2 HARQ codebook, since the DAI counter is increased for each PDSCH scheduled, but feedback maybe disabled. In that case, a missed PDCCH may create a misalignment between the network and the UE and in turn, unnecessary retransmission.  In order to ensure a common view on the codebook size between the UE and the network, we propose to make the enable / disable HARQ bit in DCI have the same value for all PDCCH scheduling PDSCH with UL feedback in the same slot. A draft CR is available in [6].

[bookmark: _Toc118668733]The UE does not expect to receive DCIs with different HARQ enable/disable bits and scheduling PDSCH with UL feedback in the same UL slot. 

Collision handling between SPS and DG for MBS
During the previous meetings, the case of collision between SPS and DG multicast was discussed. The specification does not support FDM between DG and SPS. The current set of agreements only mentions that FDM is between unicast and multicast, without clarifying whether the unicast or multicast includes both DG and SPS. Similarly, the FDM support in the UE feature list only mentions “group common Multicast”, which can be applicable to both SPS and DG. The specification 38.214, however, clearly states the following:

	38.214, clause 5.1:

The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.



Therefore in our view, FDM support should be clarified with a conclusion that SPS and DG multicast are both considered. 

[bookmark: _Toc118668734] (for conclusion) for a UE supporting FDM between group common multicast and unicast, group common multicast includes both SPS and DG multicast. 
 

Multicast SPS activation validation when UE is only configured one multicast SPS
During RAN1#110b-e, there was a discussion as to how to handle the case of a single SPS configuration for multicast. The issue raised was that if a group of UE includes UE supporting a single SPS configuration, the HARQ process field (pointing to the SPS configuration index) must be set to zero. For UEs supporting multiple SPS configuration, the HARQ process number field reflects the SPS configuration index.  

The issue is easily resolved by network configuration. If UEs supporting a single SPS configuration are mixed with UEs supporting multiple configuration, the network can use SPS configuration index #0 for the SPS transmission of this group of UEs. 

[bookmark: _Toc118668735](for conclusion) for a group of UE sharing the same G-CS-RNTI, and with UEs configured with a single SPS configuration, the network may configure SPS configuration index #0 for the UEs in the group configured with multiple SPS configurations.  

FDM SPS collision handling
The following proposal remained opened after RAN1#109e:

	Initial Proposal 1-2-v4: 
For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· FFS 




The following was also captured to define what is supported by FDM:

	Conclusion
For FDM between one unicast PDSCH and one group-common PDSCH in a slot, only case 1 in the following cases is supported.
· Case 1: the unicast PDSCH and the group-common PDSCH in a slot are partially or fully overlapping in time domain and non-overlapping in frequency domain
· Case 2: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and non-overlapping in frequency domain 
· Case 3: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and overlapping in frequency domain




Based on the conclusion, we think that the first two bullets in initial proposal 1-2-v4 can be reused as is.  For the case where both FDM and TDM are supported, we interpret the capability as the UE being able to receive either 2 FDM unicast and multicast PDSCH, or 2 TDM unicast and multicast PDSCH. we think the collision handling should result in the selection of the SPS configuration with the lowest configuration index for each of unicast and multicast that do not overlap in both time and frequency. The corresponding draft CR is proposed in [7].


[bookmark: _Toc118668736]For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· [bookmark: _Toc118668737]If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· [bookmark: _Toc118668738]If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
i. [bookmark: _Toc118668739]the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· [bookmark: _Toc118668740]If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
i. [bookmark: _Toc118668741]The UE resolves collisions by receiving the unicast SPS configuration and multicast SPS configuration with the lowest configuration index that do not overlap in both time and frequency. 

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For UE configured with NACK-only mode2, UE is expected to have additional  to provide valid HARQ-ACK feedback on top of   as follows: , where  if the PUCCH resources for NACK-only mode2 is not allocated in the same PRB and if the HARQ feedback to be transmitted on PUCCH is for more than 1 TB. Otherwise, .
Proposal 2	Support case 2 (UEs configured with NACK only mode 2 with more than 1 G-RNTI) in addition to case 1 for NACK only mode 2.
Proposal 3	The UE does not expect to receive DCIs with different HARQ enable/disable bits and scheduling PDSCH with UL feedback in the same UL slot.
Proposal 4	(for conclusion) for a UE supporting FDM between group common multicast and unicast, group common multicast includes both SPS and DG multicast.
Proposal 5	(for conclusion) for a group of UE sharing the same G-CS-RNTI, and with UEs configured with a single SPS configuration, the network may configure SPS configuration index #0 for the UEs in the group configured with multiple SPS configurations.
Proposal 6	For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
-	If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
-	If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot,
i.	the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
-	If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot,
i.	The UE resolves collisions by receiving the unicast SPS configuration and multicast SPS configuration with the lowest configuration index that do not overlap in both time and frequency.
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