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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
This contribution provides our view on the list of UE features for NR MBS in release 17,  based on the  updated RAN1 UE features list for Rel-17 NR captured in in R1-2112902.
  
2 [bookmark: _Ref7792543][bookmark: _Ref7598514] UE Features for NR MBS 
2.1  (33-1)  Broadcast feature
 During RAN1#107b-e, the use of DCI indicated slot level repetition as part of the core feature for broadcast was left FFS:

	33. NR_MBS
	33-1
	Broadcast
	0. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
0. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
0. Support of CFR configuration for broadcast.
0. Support of CORESET and common search space for broadcast. 
0. Support of DCI format 1_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
0. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
0. Support MCCH change notification indication via DCI.
0. support of higher layer configured slot-level repetition up to 8 for MTCH
FFS DCI indicated slot-level repetition up to [8 or 16] for MTCH is defined as another FG



In our view, the use of DCI-based repetition could be a separate feature group. However, we note that any capabilities beyond 33-1 are subject to signalling from UEs in broadcast. This means that for such capability to be exploited by the gNB, all UEs in broadcast must  first have been at least once in RRC_CONNECTED state and connected to the network to report capability. 

2.2 (33-2)  Dynamic Scheduling for multicast
In the feature description, the DCI formats should be corrected to DCI 4_1 and 4_2 to reflect the changes in 38.212. 
 


Regarding the support of DCI 4_2 (referred as multicast 1_1 in the UE feature document), we believe that UE should support both non-fallback and fallback DCI for multicast as part of the core functionality. Fragmenting the feature further will result in making the non-fallback DCI useless for group scheduling  in practice. 

The changes in the feature are reflected changed marks below: 

	33. NR_MBS
	33-2
	Dynamic scheduling for multicast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
1. Support of CFR configuration for multicast.
1. Support of CORESET and common search space configuration for multicast.
1. Support of DCI format 1_0 / 1_1 with CRC scrambled with G-RNTI for multicast.
1. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
1. [Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling.]
1. Support PTM retransmission for multicast.
1. Support PTP retransmission for multicast.Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast
FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast
FFS whether to support NACK-only and/or ACK/NACK based HARQ-ACK feedback
FFS whether to separate the capability for support of PTP retransmission for multicast
FFS whether to separate the capability for support of PTM retransmission for multicast



 
2.3 (33-2a) Support of ACK-NACK based feedback.

During RAN1#107b-e the merging of 33-2c and or 33-2d into 33-2a was discussed with the possibility of merging at last one of them, or both:

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback andRRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling
At least 33-2c or 33-2d is merged, FFS which one or both



	33. NR_MBS
	33-2c
	PTM retransmission for multicast
	Support of PTM retransmission for multicast
FFS whether to merge with 33-2a

	33. NR_MBS
	33-2d
	PTP retransmission for multicast
	Support of PTP retransmission for multicast
FFS whether to merge with 33-2a



In our view, we do not see a case where a UE will not support at last one of PTM or PTP retransmission.  Since clearly retransmission should be supported if HARQ feedback of any type is supported, we propose to remove components 33-2c and 33-2d, and introduce a component for “type of retransmission for multicast” which could take values “PTP” or “PTM”. 
The changes are shown below:

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback andRRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	1. Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling
2.  
3. Type of retransmission for multicast

At least 33-2c or 33-2d is merged, FFS which one or both
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	Candidate values for (2) are {PTP,PTM}
	Optional with capability signalling





2.4 (33-3-2, 33-3-3)  FDM and TDM of unicast and multicast

For both of these features, HARQ codebook support also should include unicast and multicast, as it is possible to create a common codebook. Moreover, It is understood that both TDM and FDM are   “advanced” features, and therefore we think that UE capable of FDM or intra slot TDM will also be capable of HARQ feedback. 

 The following change is proposed:

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and group-common PDSCH
	1. Support FDM between one unicast PDSCH and one group-common PDSCH in a slot.
1. Support FDM-ed Type-1 HARQ-ACK codebook for multicast and unicast..
1. Support FDM-ed Type-2 HARQ-ACK codebook for multicast and unicast..
FFS whether/how to separate the capability for HARQ-ACK codebook

	33. NR_MBS
	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	1. Support TDM between one unicast PDSCH and one group-common PDSCH in a slot. 
2. Support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
3. Support TDM among N (N>1) group-common PDSCHs in a slot per CC
4. Support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
5. The UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
a) Note:  Group-common PDSCH(s) are counted as unicast PDSCH(s).
6. Support TDM-ed Type-1 HARQ-ACK codebook for multicast and unicast..
7. Support TDM-ed Type-2 HARQ-ACK codebook for multicast and unicast..
FFS whether/how to separate the capability for HARQ-ACK codebook



2.5 (33-4) NACK-only based HARQ-ACK feedback for multicast

We are OK with this feature in general but would like to clarify that this should exclude multicast SPS, which needs specific features to be supported. 

2.6 (33-5-1) SPS for multicast
For SPS for multicast, we have the following comments:
· For SPS, retransmission can be done via PTM or PTP. Therefore how retransmission is supported for SPS should also be a separate feature component.  
· Regarding SPS with NACK only feedback  we propose that feature 4 is clarified to be relevant for SPS activation and release. Additionally,in our view either NACK-only (sub-feature 3) and support for the use of HARQ ACK-NACK feedback for activation and release (sub-feature 4) are dependent on each otherand could be a separate feature group if needed. Therefore we propose to either remove the FFS or brand out NACK-only support for SPS in a separate FG. 

 The following change is proposed:
	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast
	1. Support one SPS group-common PDSCH configuration for multicast
1. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. FFS: HARQ-ACK feedback for SPS group-common activation with PDCCH scheduling and SPS release PDCCH. 
1. Support slot-level repetition for SPS group-common PDSCH
1. Support of PTM retransmission for SPS multicast
1. Support of PTP retransmission for SPS multicast
1. 



Conclusion
[bookmark: _In-sequence_SDU_delivery] We have proposed to modify/append 4 UE features for NR MBS. A full UE feature list in tracked changes is provided in section 4. 
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