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Introduction
In this contribution, we discuss about the remaining issues for MBS broadcast UE capabilities.
Discussion
In previous RAN2 meetings, a set of mandatory layer 2 broadcast capabilities have been defined including PDCP SN length, RLC SN length, DRX capabilities and so on [1]. In the latest RAN1 feature list [2], the layer1 broadcast capabilities are under discussion as well in FG33-1. According to the RAN1 feature list, it is up to RAN2 whether to report broadcast capability with signalling to the gNB.
In our view, the basic broadcast capability should be defined as optional with capability signalling, including all the mandatory broadcast features as agreed in RAN1 and RAN2. From network perspective, it is beneficial to know whether broadcast is supported or not by UE in order to provide better broadcast service continuity in RRC-connected state, e.g. configure a proper dedicated BWP when the UE receiving broadcast enters RRC-connected state. Besides, considering the broadcast reception shares the hardware resources with unicast, the basic broadcast capability should be reported in perBC level. Based on this, the interested broadcast frequency band(s) will be included in MII. 
Proposal 1: Basic broadcast capability should be defined as optional with capability signalling reported on per BC level.
According to the LS from RAN1[3], 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. The UE capability, if any, is left to RAN2 decision. The agreements on non-serving cell capabilities are as follows [3][4].   
	RAN2#116e agreements
· If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact). 
· From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.
RAN1 agreements
· 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.


In our view, whether broadcast on non-serving cell is supported or not has an impact on the configuration and scheduling of the network, which should be reported with capability signalling by the UE. If broadcast on non-serving cell is supported, regardless of the interested frequency band(s) included in MII, the network is not required to take broadcast into account when scheduling unicast/multicast in serving cell(s) (e.g. no TDM scheduling is required between broadcast and unicast). However, if broadcast on non-serving cell is not supported, and the priority of broadcast is indicated higher than unicast in MII, the TDM scheduling between broadcast and unicast/multicast is expected on the serving cell in the highest interested frequency band. Or if a serving cell has not been configured on the interested broadcast band, the network can configure SCell on the band according to UE capability, otherwise, handover to proper PCell is expected. 
In conclusion, the recognition of non-serving cell broadcast capability helps to increase the flexibility of the network to guarantee the coexistence between broadcast and unicast/multicast in RRC-connected state, which is much beneficial for overall system performance. Thus we propose that the broadcast on non-serving cell should be defined as optional with capability signalling. Similar as basic broadcast capability, the non-serving cell broadcast capability should be reported on per BC level considering the consumption of processing resources. 
Observation 1：If non-serving cell broadcast is supported, no impact on scheduling of serving cell(s) is required from the network after receiving MII. Otherwise, the broadcast service should be provided on serving cells considering UE capability.
[bookmark: _GoBack]Proposal 2: Broadcast on non-serving cell capability should be defined as optional with capability signalling reported on per BC level.
In last RAN2 meeting, it was agreed that RoHC for PDCP is a mandatory feature for UE supporting broadcast[5]. The mandatory RoHC profiles are 0x0000~0x0002 with profile 0x0006 excluded, other profiles are still left open. The mandatory RoHC context sessions are FFS.
	RoHC is mandatory for UEs supporting MBS broadcast:
•	At least profiles 0x0000, 0x0001, 0x0002 are supported. FFS other profiles.
•	FFS how many RoHC context sessions the UE has to mandatorily support. The number between 2 and 16 should be chosen.
-	RoHC profile 0x0006 is not used / configurable for broadcast MRB.



It should be noted that even for unicast, RoHC is not mandatory for the UE. Furthermore, compared with unicast, the efficiency of RoHC is reduced in MBS broadcast, because no RoHC context is stored in a UE when starting to receive broadcast on the new cell (e.g. after cell reselection or handover). Besides, RoHC profiles 0x0101~0x0104 are enhancement of profile 0x0001~0x0004 with the same functions with some (limited) benefits in terms of compression ratio but with additional complexity and processing burden for UE. Based on the balance between benefit and the complexity, we think profiles 0x0000~0002 are sufficient for the basic RoHC function for MBS broadcast. The mandatory number of RoHC context sessions can be 16.
Proposal 3: Only RoHC profile 0x0000, 0x0001 and 0x0002 are mandatory supported for MBS broadcast.
Proposal 4: The mandatory supported number of RoHC context sessions is 16 for MBS broadcast.
In the last meeting, the UE capability for support of broadcast MRBs was discussed, e.g. a minimum number of broadcast MRBs [5]. From our understanding, a UE may have interest in broadcast when receiving unicast/multicast with 16 MRB/DRBs simultaneously in RRC-connected state. Considering RAN2 has agreed that the number of multicast MRB + DRB is 16, the UE should have the additional MRB capability dedicated to broadcast reception, otherwise, either the on-going unicast/multicast services will be affected (as some RBs will have to be removed to allow the UE broadcast reception) or the broadcast service performance will suffer or even be impossible (in case the network will still use all the RBs for unicast/multicast). To avoid impact of unicast/multicast and guarantee broadcast service continuity, it would be beneficial for some broadcast MRB(s) to be available separately from the total number of MRB+DRB(s) used for multicast/unicast. Considering the possible broadcast services and UE complexity, the minimum number of broadcast MRB is suggested to be 4.
Proposal 5a: The minimum number of broadcast MRB(s) supported by the MRB broadcast capable UE is 4 (these broadcast MRBs are supported in addition to the minimum 16 DRBs (and potentially multicast MRBs).
Conclusion
In this contribution, we discuss about broadcast MBS capabilities.
Observation 1：If non-serving cell broadcast is supported, no impact on scheduling of serving cell(s) is required from the network after receiving MII. Otherwise, the broadcast service should be provided on serving cells considering UE capability.
Proposal 1: Basic broadcast capability should be defined as optional with capability signalling reported on per BC level.
Proposal 2: Broadcast on non-serving cell capability should be defined as optional with capability signalling reported on per BC level.
Proposal 3: Only RoHC profile 0x0000, 0x0001 and 0x0002 are mandatory supported for MBS broadcast.
Proposal 4: The mandatory supported number of RoHC context sessions is 2 for MBS broadcast.
Proposal 5a: The minimum number of broadcast MRB(s) supported by the MRB broadcast capable UE is 4 (these broadcast MRBs are supported in addition to the minimum 16 DRBs (and potentially multicast MRBs).
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