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1. Introduction
According to the guidance of agreed timeline and planning in RAN#92-e, the discussion for Rel-17 UE features in RAN1 will be started at this meeting [1]. Preliminary RAN1 UE features lists for Rel-17 NR have been announced before this meeting, and the detailed contents can be found in [2]. In this contribution, we will discuss the NR MBS UE features based on the agreements achieved in several last RAN1 meetings.
2. Discussion
Regarding the MBS UE features, we have the followings comments:
	Features
	comments

	33-1
Broadcast
	For the naming of “MCCH-RNTI”, it is being discussed in RAN2 post e-mail discussion. From our understanding, it can be decided by RAN2’s decision. Thus, we suggest the first and fifth bullet can be modified as following :
1. Support of group-common PDCCH/PDSCH with CRC scrambled by [MCCH-RNTI].
…….
5. Support of DCI format 1_0 with CRC scrambled with G-RNTI/[MCCH-RNTI] for broadcast.
Whether a new RNTI (e.g., MCCH-N-RNTI) is used for MCCH change notification will be further discussed. Thus, we propose a new bullet for broadcast feature.
8. [Support of DCI format 1_0 with CRC scrambled with MCCH-N-RNTI for broadcast].
Regarding the CSS type for MCCH and MTCH broadcast reception, the following agreements was achieved in RAN1#105-e meeting:
Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.
Therefore, we suggest to add a new bullet for CSS type for MCCH and MTCH reception
9. Support the same CSS type for MCCH and MTCH reception.


	33-2
Dynamic scheduling for multicast
	Regarding the CFR number for multicast reception, we had agreed one CFR is supported per dedicated unicast BWP for multicast of RRC-CONNECTED UEs. Therefore, the second bullet can be modified as following:
2. Support of CFR configuration for multicast.
· Only one CFR is supported for multicast

Since the NACK only is separate descripted in sub-feature 33-4, the sixth bullet can be deleted in this sub-feature and further discuss in the sub-feature 33-4
6. Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling. 
Regarding the concept of PTP and PTM, it is being discussed in RAN2’s latest meeting, and they may have different understanding with RAN1’s definition. If we just only say PTM or PTP can be used for multicast retransmission as mentioned in bullet 7 and 8, it may make RAN2 confused. From our perspective, we suggest the wording can be modified as following:
7. Support to use group-common PDCCH with CRC scrambled by G-RNTI to schedule group-common PDSCH PTM retransmission for multicast retransmission.
8. Support to use UE-specific PDCCH with CRC scrambled by C-RNTI to schedule UE-specific PDSCH PTP retransmission for multicast retransmission.

	33-4 NACK-only based HARQ-ACK feedback for multicast
	As commented in 33-2, the ACK/NACK feedback can be combined with this feature. The feature can be modified as following.
	33-4
	NACK-only based HARQ-ACK feedback for multicast
	1. Support NACK-only based HARQ-ACK feedback.
1. Support ACK/NACK based HARQ-ACK feedback
1. Support enabling/disabling HARQ ACK feedback configured by RRC signalling
	33-2




	33-7
Supporting group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback
	The GC-DCI can be used to indicate both ACK/NACK and NACK-only based HARQ-ACK feedback not ACK/NACK based HARQ feedback only. Besides, one HARQ-ACK enabling/disabling indicator field needs to be added in the corresponding DCI format. The feature group 33-4 is used to indicate that HARQ-ACK feedback is supported for MBS. Thus, feature group 33-4 is also is the prerequisite feature groups for this feature. We suggest this feature can be modified as following.
	33-7
	Supporting group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback
2. Support of HARQ ACK enabling/disabling indicator field configured in DCI with CRC scrambled with G-RNTI for multicast.
	33-2, 33-4






3. Conclusion 
In this contribution, it discusses the NR MBS UE features and the revised parts are in red:
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	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by [MCCH-RNTI].
2. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 1_0 with CRC scrambled with G-RNTI/[MCCH-RNTI] for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. [Support of DCI format 1_0 with CRC scrambled with MCCH-N-RNTI for broadcast].
9. Support the same CSS type for MCCH and MTCH reception.
	
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional without capability signalling

	 33. NR_MBS
	33-2
	Dynamic scheduling for multicast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
2. Support of CFR configuration for multicast.
· Only one CFR is supported for multicast
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 1_0 / 1_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
6. Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling. 
7. Support to use group-common PDCCH with CRC scrambled by G-RNTI to schedule group-common PDSCH PTM retransmission for multicast retransmission.
8. Support to use UE-specific PDCCH with CRC scrambled by C-RNTI to schedule UE-specific PDSCH PTP retransmission for multicast retransmission.
	
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-3-1
	Slot-level repetition for group-common PDSCH
	1. [bookmark: _GoBack]Support slot-level repetition for group-common PDSCH for multicast.
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 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.
1. Support FDM-ed Type-2 HARQ-ACK codebook for multicast.
	33-1, 33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	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-ed Type-1 HARQ-ACK codebook for multicast.
3. Support TDM-ed Type-2 HARQ-ACK codebook for multicast.
	33-1, 33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-3-4
	Intra-slot TDM-ed multiple unicast PDSCH and/or multiple group-common PDSCH
	1. Support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
2. Support TDM among N (N>1) group-common PDSCHs in a slot per CC
3. Support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
4. 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.
· Note:  Group-common PDSCH(s) are counted as unicast PDSCH(s).
5. Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
6. Support TDM-ed Type-2 HARQ-ACK codebook for multicast.
	33-1, 33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast
	1. Support NACK-only based HARQ-ACK feedback.
2. Support ACK/NACK based HARQ-ACK feedback
3. Support enabling/disabling HARQ ACK feedback configured by RRC signalling
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 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 with PDCCH scheduling and SPS release PDCCH. 
1. Support slot-level repetition for SPS group-common PDSCH
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support [N>1] SPS group-common PDSCH configuration for multicast
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1.    Support of priority indicator field configured in DCI formats 1_1 with CRC scrambled with G-RNTI for multicast.
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-2
	Two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities for multicast or for unicast and multicast at a UE.
	1.   Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast or for unicast and multicast at a UE.
	33-6-1
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-3
	More than one PUCCH for HARQ-ACK transmission for multicast or for unicast and multicast within a slot
	1. Supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast or for unicast and multicast with different priorities in a slot.
	33-6-1, 33-6-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-7
	Supporting group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback
2. Support of HARQ ACK enabling/disabling indicator field configured in DCI with CRC scrambled with G-RNTI for multicast.
	33-2,33-4
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling
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