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According to the UE capability discussion for MBS in the RAN2#116bis-e meeting, RAN2 made the following agreements:
	[026] Separate UE capabilities for MBS multicast and broadcast is used.
[026] Define a UE capability for the number of simultaneous G-RNTIs / G-CS-RNTIs reception for multicast. UE shall inform network of this capability.
[026] A mandatory UE capability for split-bearer configurations of multicast is adopted without capability signalling.
[026] Reuse the current defined max RB (i.e. 16 RB per UE). Additional note shall be added to TS 38.306 to clarify the max RB is a total number for MRBs and DRBs, and the total number of RBs for split-MRB is considered as two.
[026] An optional UE capability of maxMRB-Add for additional MRBs support is adopted for multicast.
[026] A set of mandatory MBS broadcast capabilities is adopted:
  PDCP short SN;
  RLC UM with short SN
  RLC UM with long SN
  DRX with long DRX cycle
[026] No separate UE capability is needed for the maximum number of RoHC/EHC contexts for multicast MRBs. The limitation are across all DRB/ multicast MRBs configured with RoHC/EHC for a UE.
[026] MBS DRX with long DRX cycle is mandatory for multicast capable UEs.


In the contribution, we discuss the remaining MBS UE capability issues related to the ROHC/EHC, SCell and non-serving cell.
Discussion
ROHC and EHC
According to the UE capability bits as specified in 38.306 [1], we have the following UE capability bits for the header compressions (i.e. ROHC and EHC):
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	continueEHC-Context-r16
Indicates that the UE supports EHC context continuation operation where the UE keeps the established EHC context(s) upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	continueROHC-Context
Defines whether the UE supports ROHC context continuation operation where the UE does not reset the current ROHC context upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	ehc-r16
Indicates that the UE supports Ethernet header compression and decompression using EHC protocol, as specified in TS 38.323 [16]. The UE indicating this capability and indicating support for at least one ROHC profile, shall support simultaneous configuration of EHC and ROHC on different DRBs.
	UE
	No
	No

	jointEHC-ROHC-Config-r16
Indicates whether the UE supports simultaneous configuration of EHC and ROHC protocols for the same DRB. 
	UE
	No
	No

	maxNumberROHC-ContextSessions
Defines the maximum number of ROHC header compression context sessions supported by the UE, excluding context sessions that leave all headers uncompressed.
	UE
	No
	No

	maxNumberEHC-Contexts-r16
Defines the maximum number of Ethernet header compression contexts supported by the UE across all DRBs and across UE's EHC compressor and EHC decompressor. The indicated number defines the number of contexts in addition to CID = "all zeros" as specified in TS 38.323 [16].
	UE
	No
	No

	supportedROHC-Profiles
Defines which ROHC profiles from the list below are supported by the UE:
-	0x0000 ROHC No compression (RFC 5795)
-	0x0001 ROHC RTP/UDP/IP (RFC 3095, RFC 4815)
-	0x0002 ROHC UDP/IP (RFC 3095, RFC 4815)
-	0x0003 ROHC ESP/IP (RFC 3095, RFC 4815)
-	0x0004 ROHC IP (RFC 3843, RFC 4815)
-	0x0006 ROHC TCP/IP (RFC 6846)
-	0x0101 ROHC RTP/UDP/IP (RFC 5225)
-	0x0102 ROHC UDP/IP (RFC 5225)
-	0x0103 ROHC ESP/IP (RFC 5225)
-	0x0104 ROHC IP (RFC 5225)
A UE that supports one or more of the listed ROHC profiles shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
An IMS voice capable UE shall indicate support of ROHC profiles 0x0000, 0x0001, 0x0002 and be able to compress and decompress headers of PDCP SDUs at a PDCP SDU rate corresponding to supported IMS voice codecs.
	UE
	No
	No

	uplinkOnlyROHC-Profiles
Indicates the ROHC profile(s) that are supported in uplink-only ROHC operation by the UE.
-	0x0006 ROHC TCP (RFC 6846)
A UE that supports uplink-only ROHC profile(s) shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
	UE
	No
	No


One main concern from company is that when the gNB configures the ROHC/EHC for broadcast MBS, the gNB does not know the capabilities of the receiving UE. Firstly we think that the capability of ROHC should be discussed separately from EHC, as EHC which was introduced by the Rel-16 IIOT work item is mainly used for the industrial deployment.
For the support of the ROHC, we think that it is difficult for the MBS UE to support all ROHC profiles indicated via supportedROHC-Profiles. As the main use case of MBS is to receive audio/video services, we think that the broadcast MBS UE can be mandated to support the ROHC profiles (i.e. 0x0000, 0x0001, 0x0002), same as the IMS voice capable UE.
Proposal 1: For broadcast MBS, the UE is mandated to support ROHC profiles 0x0000, 0x0001, 0x0002, same as the IMS voice capable UE.
For the support of the EHC, we think that it is not an urgent requirement for the UE to support the EHC for broadcast MBS, as EHC is mainly used for industry. Then the continueEHC-Context-r16, ehc-r16, jointEHC-ROHC-Config-r16 and maxNumberEHC-Contexts-r16 of the legacy capability bits for EHC can be reused to indicate the support of the EHC also for the broadcast MBS.
Proposal 2: For broadcast MBS, the legacy EHC capability bits (i.e. continueEHC-Context-r16, ehc-r16, jointEHC-ROHC-Config-r16 and maxNumberEHC-Contexts-r16) are reused.
SCell and non-serving cell
According to the rely LS from RAN1 on the MBS support for SCell and non-serving cell, RAN1 made the following agreements:
	Agreement
From RAN1 perspective, it is feasible for UE in RRC_CONNECTED state to receive MBS broadcast on an activated SCell as long as UE has capability of supporting MBS broadcast on SCell. From RAN1 perspective, if a UE is to receive MBS broadcast on SCell,
· The capability of supporting MBS broadcast on SCell is separate capability from the one of CA for unicast. 
· The UE is not required to monitor DCI formats associated with SI-RNTI, P-RNTI, RA-RNTI in SCell.
· Overbooking for SCell is not supported.
· MBS broadcast reception on SCell can be supported only for RRC_CONNECTED UEs only with self-scheduling. 
· Type0-PDCCH CSS set is only configured on the primary cell of the MCG. 
· Configuring the search space on SCell for PDCCH monitoring of MBS DCI formats is via unicast RRC signaling. 
· The UE capability is expected to be defined by RAN2.
· E.g. the total number of component carriers for receiving broadcast on SCell may be subject to UE capability
· The UE is not required to receive broadcast on PCell and SCell simultaneously

Agreement
From RAN1 perspective, it is feasible for UE in RRC_CONNECTED state to receive MBS broadcast on non-serving cell, which is up to UE implementation and transparent to the network.
· It is assumed in RAN1 that UE receiving MBS broadcast on non-serving cell does not have any impact to operation on serving cell(s), e.g., does not require UE to obtain the related configuration from the serving cell, does not require the network to guarantee the scheduling doesn’t exceed UE’s capability on serving cell, etc.
· RAN1 assumes that receiving MBS broadcast on non-serving cell could be on the same or on a different band, but on a different carrier frequency than a UE’s serving cell
· No RAN1 spec impact and no optimization is pursued in Rel-17 for MBS broadcast reception on non-serving cell.
· The UE capability(ies), if any, is(are) expected to be defined by RAN2.


For the support of the SCell MBS, RAN1 considers that “the total number of component carriers for receiving broadcast on SCell may be subject to UE capability”. Then we think that RAN2 can confirm the above RAN1 agreement. Regarding whether the capability bit is per UE/band/band combination, we think that the reception capability of MBS on SCell can be per UE, as the MBS reception via the SCell should not be restricted by a specific band or band combination.
Proposal 3: For broadcast MBS, the UE indicates the maximum number of supported MBS SCells per UE. 
Regarding the simultaneous reception of PCell and SCell for MBS, we think that RAN2 can follow the RAN1 agreement that receive broadcast on PCell and SCell simultaneously is optional.
Proposal 4: For broadcast MBS, the UE indicates whether to support simultaneous MBS reception of PCell and SCell per UE. 
For the non-serving cell MBS reception, it seems that RAN1 only confirms that the UE in RRC_CONNECTED state is feasible to receive MBS broadcast on non-serving cell. Then we think that in Rel-17, the MBS reception via non-serving cell for IDLE/INACTIVE UE is not supported.
Proposal 5: The broadcast MBS reception via non-serving cell for IDLE/INACTIVE UE is not supported in Rel-17.
For the non-serving cell MBS reception for CONNECTED UE, RAN1 considers that “receiving MBS broadcast on non-serving cell could be on the same or on a different band, but on a different carrier frequency than a UE’s serving cell”. As receiving the MBS via non-serving cell is up to the UE implementation, we think that the UE reception via the non-serving cell would be quite like the MBS SCell, as the gNB does not need to provide any dedicated MBS configuration for the MBS non-serving cell. However when the non-serving cell is added for the MBS reception, the CA requirements should also be applied for the non-serving cell MBS reception. This means that the non-serving cell should be able to be potentially added as a SCell.
Proposal 6: The broadcast MBS reception via non-serving cell for CONNECTED UE is supported only for inter-frequency non-serving cell, which belongs to the same band combination as the UE’s configured serving cells.
Regarding the maximum number of non-serving cell MBS reception and the simultaneous reception of PCell and non-serving cell, we think that the capability bits for non-serving cell could be like the capability bits for SCell.
Proposal 7: For broadcast MBS, the UE indicates the maximum number of supported MBS non-serving cells per UE. 
Proposal 8: For broadcast MBS, the UE indicates whether to support simultaneous MBS reception of PCell and non-serving cell per UE. 

Conclusions
According to the analysis given above, we have the following Proposals:
Proposal 1: For broadcast MBS, the UE is mandated to support ROHC profiles 0x0000, 0x0001, 0x0002, same as the IMS voice capable UE.
Proposal 2: For broadcast MBS, the legacy EHC capability bits (i.e. continueEHC-Context-r16, ehc-r16, jointEHC-ROHC-Config-r16 and maxNumberEHC-Contexts-r16) are reused.
Proposal 3: For broadcast MBS, the UE indicates the maximum number of supported MBS SCells per UE. 
Proposal 4: For broadcast MBS, the UE indicates whether to support simultaneous MBS reception of PCell and SCell per UE. 
Proposal 5: The broadcast MBS reception via non-serving cell for IDLE/INACTIVE UE is not supported in Rel-17.
Proposal 6: The broadcast MBS reception via non-serving cell for CONNECTED UE is supported only for inter-frequency non-serving cell, which belongs to the same band combination as the UE’s configured serving cells.
Proposal 7: For broadcast MBS, the UE indicates the maximum number of supported MBS non-serving cells per UE. 
Proposal 8: For broadcast MBS, the UE indicates whether to support simultaneous MBS reception of PCell and non-serving cell per UE. 
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