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After RAN1#107b-e meeting, moderators summarized the preliminary RAN1 UE features list for Rel-17 NR [1]. In this contribution, we present our analysis and views on Rel-17 UE features for MBS.
Discussion
Rel-17 is the first release that supports broadcast and multicast for NR. To facilitate the MBS commercial process, it is beneficial to define some basic feature groups for MBS. For now, FG33-1 and FG33-2 can be set as the basic UE feature group for MBS. We can further merge or add more basic functionalities into FG33-1 and FG33-2 if needed.
Proposal 1: FG 33-1 and FG 33-2 are the basic FG for broadcast and multicast, respectively.
Broadcast
In RAN1#107-e meeting, it has been agreed to have a separate FG for dynamic repetition for multicast, and the maximum value of repetition is 8 or 16. Similar mechanism can be reused for broadcast.
	Agreement
· Only the capability for semi-static repetition is included in FG 33-2
· For semi-static repetition, UE is mandated to support {2, 4, 8} times repetitions
· For dynamic repetition, a separate FG is introduced; UE reports one of the maximum values from {8, 16}



Proposal 2: For broadcast, a separate FG is introduced for dynamic repetition; UE reports one of the maximum values from {8, 16}.

In RAN1#107-e meeting, the following agreements have been reached for RB-level rate-matching for broadcast.
	Agreement
For broadcast RRC_IDLE/INACTIVE UEs, rateMatchPatternToAddModList can be configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH for GC-PDSCH rate matching. 
· Whether UE can receive the GC-PDSCH with rate matching based on the rateMatchPatternToAddModList is subject to UE capability.
· Rel-15/16 UE capability of the supported maximum number of RE mapping patterns per symbol and per slot are kept unchanged to support rate matching for unicast/multicast/broadcast. The RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell.  



In Rel-15, semi-static RB-level rate-matching is a mandatory FG with capability signalling. It makes sense to include this into FG 33-1 for broadcast.
	
	5-26
	Semi-static rate-matching resource set configuration for DL
	1) Bitmap 1/2/3
2) controlResourceSet
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Mandatory with capability signaling



Proposal 3: Introduce “Semi-static rate-matching resource set configuration for broadcast” as a component of FG 33-1.

Multicast
FG 33-2a is expected to be the basic FG for multicast feedback. From our perspective, we have the following proposal for FG 33-2a. It is beneficial to merge at least the PTM retransmission with FG 33-2a to avoid the situation when UE only supports UL feedback but doesn’t support retransmission. Furthermore, separate PUCCH-Config configuration for multicast should also be included in FG 33-2a as it is an essential component for UL feedback. There are two types of codebook for ACK/NACK based HARQ-ACK feedback for multicast, i.e., type-1 and type-2 HARQ-ACK codebook. At least one of them should be merged in FG 33-2a. Otherwise, if different UEs supporting different type of codebooks, it would be difficult for network to group them together. From our perspective, type-2 codebook can be merged with FG 33-2a.
Proposal 4: Add the following components for FG 33-2a.
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-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
At least 33-2c or 33-2d is merged, FFS which one or both
2. Support of PTM retransmission for multicast
3. Support of a PUCCH-Config for multicast ACK/NACK-based HARQ-ACK feedback, separate from that of unicast configurations
4. Support of Type-2 HARQ-ACK codebook for multicast



Another issue is how to capture agreements for FG33-3-3. From our perspective, UE can share the same maximum PDSCH receptions in a slot per CC between unicast and multicast. Thus, the FG33-3-3 can be updated as following.
Proposal 5: Update the components description as following.
	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	1. Support TDM between X unicast PDSCH(s) and Y group-common PDSCH(s) in a slot, where X+Y <= Z. Z is the maximum number of TDMed PDSCH receptions capability in a slot per CC according to 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).



Conclusion
In this contribution, we discuss and analyse Rel-17 UE features for MBS with the following proposal.
Proposal 1: FG 33-1 and FG 33-2 are the basic FG for broadcast and multicast, respectively.
Proposal 2: For broadcast, a separate FG is introduced for dynamic repetition; UE reports one of the maximum values from {8, 16}.
Proposal 3: Introduce “Semi-static rate-matching resource set configuration for broadcast” as a component of FG 33-1.
Proposal 4: Add the following components for FG 33-2a.
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-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
At least 33-2c or 33-2d is merged, FFS which one or both
2. Support of PTM retransmission for multicast
3. Support of a PUCCH-Config for multicast ACK/NACK-based HARQ-ACK feedback, separate from that of unicast configurations
4. Support of Type-2 HARQ-ACK codebook for multicast



Proposal 5: Update the components description as following.
	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	2. Support TDM between X unicast PDSCH(s) and Y group-common PDSCH(s) in a slot, where X+Y <= Z. Z is the maximum number of TDMed PDSCH receptions capability in a slot per CC according to 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).
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