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1. Introduction
In this contribution, we discuss the UE capabilities definitions for NR MBS feature.
2. Discussion
2.1. NR MBS basic capability definition 
TR 38.822 has captured the basic capabilities which are mandatory for unicast delivery. Most of those capabilities are not relevant to MBS, and only some of the L2 features (including PDCP/RLC/MAC) are used for multicast and broadcast delivery.
Like a DRB, an MRB includes PDCP/RLC configurations. Most of the PDCP/RLC basic features (i.e. mandatory-without-capability) except timer based SDU discard, ciphering and integrity protection based capabilities are applicable to MBS (Status reporting capability is only applicable for multicast), and it does not seem to be a problem to leave those basic features also mandatory for multicast and broadcast, as applicable.
Table 1 L2 basic capabilities
		1-0
	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling




		2-0
	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard
	
	n/a
	n/a
	n/a
	n/a
	No separate feature is considered for t-PollRetransmit, t-Reassembly and t-StatusProhibit
	Mandatory without capability signalling






For MAC, most of the basic features are not relevant to MBS except the ones highlighted as below. Among those features applicable to MBS, HARQ operation not applicable to broadcast, and others can remain mandatory for both multicast and broadcast.

		3-0
	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization
9) Prioritized bit rate
10) Multiplexing
11) SR with single SR configuration
12) BSR
13) PHR
14) 8bits and 16bits L field
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signallling






In conclusion, those basic L2 features if applicable to MBS can remain to be mandatory for multicast/broadcast operation, unless explicitly stated otherwise. 
Proposal 1: Basic L2 features (mandatory without capabilities) captured in TR 38.822 which are required for MBS reception remain to be mandatory for UEs indicating support for MBS broadcast and/or MBS multicast.
On the other hand, MBS broadcast supports RRC_IDLE/INACTIVE operation which is different from multicast/unicast which are only operated in RRC_CONNECTED. Considering the fact that the network is not able to know the capabilities of the UEs receiving MBS broadcast in RRC_IDLE/INACTIVE in the cell, it is necessary to specify a set of basic MBS broadcast capabilities that have to be supported by all the MBS broadcast enabled UEs. Thanks to that the network would know what kind of configurations it may utilize to ensure that MBS service is available to all the UEs that are interested to receive it. In order to ensure good performance for broadcast services, the basic feature set is supposed to include not only those basic L2 features (mandatory without capabilities), but also some features which are currently mandatory with capability signalling.
The following mandatory-with-capability features are suggested to be included in the basic MBS broadcast higher layer feature set: 
Table 2 additional MBS broadcast basic capabilities
		1-5
	Short SN
	Short SN
	
	shortSN
	PDCP-Parameters
	No
	No
	
	Mandatory with capability signalling




		2-2
	RLC UM with short SN
	RLC UM with short SN
	
	um-WithShortSN
	
RLC-Parameters
	No
	No
	
	Mandatory with capability signalling

	2-3
	RLC UM with long SN
	RLC UM with long SN
	
	um-WithLongSN
	RLC-Parameters
	No
	No
	
	Mandatory with capability signalling




		3-3
	DRX
	1) DRX with long DRX cycle
	
	1) longDRX-Cycle
	MAC-ParametersXDD-Diff
	Yes
	No
	
	Mandatory with capability signalling






Proposal 2: For broadcast, some mandatory-with-capability L2 features which are widely supported for unicast should be included in the basic feature set, including:
· PDCP short SN;
· RLC UM with short SN
· RLC UM with long SN
· DRX with long DRX cycle. 

Another capability that is worth discussing for potential addition to MBS broadcast basic capabilities set, is ROHC. On one hand, ROHC is an optional feature for the UE at the moment and it would potentially increase UE complexity in case it was supposed to be made mandatory for MBS broadcast enabled UEs. On the other hand, if it remains optional for MBS, then it is unclear how the network may determine whether it may use ROHC for a certain MBS session or not, e.g. an operator may need to rely on the knowledge of capabilities of the MBS UEs used in its network. Furthermore, in case RAN2 decides to make ROHC mandatory for MBS broadcast enabled UEs, then to limit the impact on the UE, the number of ROHC context sessions and the required ROHC profiles should be limited to what really is useful, e.g. two supported RoHC context sessions and required profiles are limited to {0, 1, 2 and 4}.
Proposal 3: RAN2 is requested to discuss whether ROHC is treated as a basic MBS broadcast capability or not.
For broadcast, to determine the maximum number of MRBs that can be configured for a single MBS session, the network has to know the minimum number of broadcast MRBs that are supported by the broadcast-capable UE. We think that 4 MRBs would be sufficient for all the use cases so we propose to specify such value.
Proposal 4: The broadcast-capable UE has to support at least 4 broadcast MRBs.
Since MBS multicast is supported only in RRC_CONNECTED mode, similarly as unicast, we think most of the current DL L2 basic capabilities for unicast are also applicable for multicast. The main new items which are specific to MBS multicast are MRB types and MBS DRX and the table below summarizes our views on these sub-features. 
Table 2 MBS multicast basic capabilities
	Functions 
	Capabilities
	Suggested value
	Comment 

	MRB Type
	PTP only 
	Mandatory
	All MRB types should be supported by the MBS multicast enabled UE to allow the most efficient usage of multicast radio resources.

	
	PTM only
	Mandatory
	

	
	 PTP + PTM
	Mandatory
	

	DRX
	MBS DRX with long DRX cycle
	Mandatory
	Similarly as unicast DRX, the feature should be mandatory for MBS multicast UE to ensure power consumption is minimized during MBS reception.



Proposal 5: All MRB types can be included in the multicast basic feature set (i.e. they are mandatory for multicast-capable UEs).
Proposal 6: MBS DRX with long DRX cycle is mandatory for multicast-capable UEs.
There are some capabilities that might be shared among unicast and multicast, such as supported number of DRBs/MRBs, maximum number of supported ROHC context sessions and so on. As indicated in the WID [1], for MBS, the UE complexity should be minimized and an impact on the device hardware should be avoided:

Restrictions and assumptions:
…
Physical layer: limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals.
FR2: we assume that there are no issues to provide Multicast / Broadcast transmissions in FR2. If any enhancements is needed it should be treated with lower priority compared to the minimum set of objectives above.
In order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided). 

It is important to keep this assumption in mind when discussing the UE capability definition. In order to minimize an impact on the UE and its complexity, it should be possible for the UE to share its resources (processing power, memory etc.) between unicast and MBS transmission/reception. For example, the number of DRBs that a UE shall support is 16 in the current specification. It would be an additional burden on the UE complexity and implementation and cost if the multicast MBS enabled UE would be required to support a number of MRBs on top of the supported DRBs. For such UE, 16 should be the number of all the radio bearers carrying user plane data that it has to support, i.e. a sum of DRBs and MRBs. Similar logic should apply to the maximum number of ROHC and EHC context sessions signalled by the UE. 
Proposal 7: The existing capabilities of maxNumberROHC-ContextSessions, maxNumberEHC-Contexts-r16, number of DRBs (16) shall be interpreted as the total supported number for (DRB + multicast MRB) for UEs supporting multicast MBS as basic multicast MBS capability.

2.2. Additional NR MBS capability definition 
Considering the fact that the network is not aware of the UEs receiving MBS broadcast in RRC_IDLE/INACTIVE in the cell, optional capabilities should be avoided whenever possible to make real deployments simpler.
Proposal 8: Avoid introduction of other optional capabilities for MBS broadcast reception in IDLE/INACTIVE in addition to the basic MBS broadcast capability unless it is necessary from UE complexity point of view, such as potentially in case of ROHC. 
When it comes to multicast MBS, for some use cases and UEs it would be beneficial to have a possibility to support additional MRBs, on top of the 16 DRBs/MRBs. This is especially useful for the UEs which would be receiving multiple MBS sessions simultaneously or also for IIOT/URLLC UEs which may require to be configured with a big number of DRBs/LCHs. 
Proposal 9: For multicast MBS, define the optional capability of maxMRB-Add, which denotes the number of additionally supported multicast MRBs.
To assist the network decision on handover or SCell configuration, RAN2 has discussed the capability of MBS broadcast reception on SCell and MBS broadcast reception on non-serving cell. Since the feasibility of such operation needs to be still confirmed by RAN1, these two capabilities can be discussed and introduced once RAN1 provides their feedback.
Observation 1: MBS broadcast reception on SCell and MBS broadcast reception on non-serving cell can be defined once RAN1 confirms its feasibility.
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1: Basic L2 features (mandatory without capabilities) captured in TR 38.822 which are required for MBS reception remain to be mandatory for UEs indicating support for MBS broadcast and/or MBS multicast.
Proposal 2: For broadcast, some mandatory-with-capability L2 features which are widely supported for unicast should be included in the basic feature set, including:
· PDCP short SN;
· RLC UM with short SN
· RLC UM with long SN
· DRX with long DRX cycle. 
Proposal 3: RAN2 is requested to discuss whether ROHC is treated as a basic MBS broadcast capability or not.
Proposal 4: The broadcast-capable UE has to support at least 4 broadcast MRBs.
Proposal 5: All MRB types can be included in the multicast basic feature set (i.e. they are mandatory for multicast-capable UEs).
Proposal 6: MBS DRX with long DRX cycle is mandatory for multicast-capable UEs.
Proposal 7: The existing capabilities of maxNumberROHC-ContextSessions, maxNumberEHC-Contexts-r16, number of DRBs (16) shall be interpreted as the total supported number for (DRB + multicast MRB) for UEs supporting multicast MBS as basic multicast MBS capability.
Proposal 8: Avoid introduction of other optional capabilities for MBS broadcast reception in IDLE/INACTIVE in addition to the basic MBS broadcast capability unless it is necessary from UE complexity point of view, such as potentially in case of ROHC. 
Proposal 9: For multicast MBS, define the optional capability of maxMRB-Add, which denotes the number of additionally supported multicast MRBs.
Observation 1: MBS broadcast reception on SCell and MBS broadcast reception on non-serving cell can be defined once RAN1 confirms its feasibility.
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