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1 Introduction
The following agreements were made for shared processing for MBS broadcast and unicast reception in previous meetings:
	R2-119bis-e [1]:
For shared processing we adopt the following as a baseline: 
1) new IE is added in system information to control whether MBSInterestIndication for shared processing can be sent or not; 
2) MBSInterestIndication message content and related procedure is updated for shared processing.
New IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1. 

In MBSInterestIndication, for a broadcast service that the UE is receiving or is interested to receive, at least the following information can be signalled: broadcast frequency, subcarrier spacing, and bandwidth. FFS details/exact parameters and other information. FFS in which scenarios the UE reports this information (e.g. intra-PLMN case, inter-PLMN case)
FFS whether UE capability is needed to enable shared processing.

R2-119e [2]:
RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).



This contribution discusses the issues and further details for shared processing for MBS broadcast and unicast reception.
2 Discussion
2.1 Scenarios
A main scenario of Rel-18 MBS WI is that UE is able to receive broadcast services in non-serving configuration based on UE capability. More specifically, the following scenarios can be considered:
· Scenario 1. A UE is receiving broadcast services from non-serving cell of the same operator while the UE in RRC_CONNECTED transmits and receives with serving cells.
· Scenario 2. A UE in RRC_CONNECTED is receiving broadcast services from cells of different operator from that for unicast services
· Scenario 3. A UE in RRC_CONNECTED is receiving broadcast services from MBS CFR which does not overlap with UE’s Active BWP.
All three scenarios above assume that UE has capabilities of broadcast reception outside the RRC configuration. In Rel-17 MBS WI, RAN2 agreed to “allow” broadcast reception in non-serving cell by UE implementation, however NR does not “support” it from the specification point of view. It means that the network has no idea whether the UE is receiving any broadcast services in non-serving configuration and whether the UE is able to receive broadcast services in non-serving configuration. 
Proposal 1. RAN2 to consider the following scenarios for Rel-18 Uu signaling enhancements:
· Scenario 1. A UE is receiving broadcast services from non-serving cell of the same operator while the UE in RRC_CONNECTED transmits and receives with serving cells.
· Scenario 2. A UE in RRC_CONNECTED is receiving broadcast services from cells of different operator from that for unicast services
· Scenario 3. A UE in RRC_CONNECTED is receiving broadcast services from MBS CFR which does not overlap with UE’s Active BWP.
2.2 Rel-17 Limitations
This Rel-17 limitation not only blocks UE’s broadcast reception in non-serving cell configuration but also reduces network’s broadcast scheduling flexibility.
1) Blocking broadcast reception in non-serving configuration: UE’s capability (especially baseband capability) may be shared by unicast/multicast and broadcast. In this scenario, if the UE uses full capability for unicast according to RRC configuration, there are no spare resources for broadcast reception in non-serving configuration. It means that UE may not be able to receive broadcast service.
2) Reducing broadcast scheduling flexibility: If a UE is receiving some broadcast services in the non-serving configuration, e.g. non-serving cell of other PLMN, gNB does not need to transmit the same data to the UE. If there are not so many UEs in the gNB’s coverage, transmitting broadcast data may be a waste of radio resources. 
Observation 1. Rel-17 MBS has two limitations:
1) Blocking UE’s broadcast reception in non-serving cell configuration 
2) Reducing network’s broadcast scheduling flexibility
To overcome the limitations above, the Uu signaling enhancements in the WID [1] should aim to let network know UE’s actual capability for unicast/multicast and broadcast status outside of gNB configuration.  
2.3 Uu Signaling of Actual UE Processing Capability
UE’s full capability reported by UE capability signalling may be shared by unicast/multicast and broadcast. UE’s actual processing capability for unicast/multicast is the UE capability which can be used for unicast and multicast. This actual processing capability does not include UE’s processing capability currently being used for broadcast reception in non-serving configuration, e.g. non-serving cell. Depending on UE’s broadcast reception, the actual processing capability may change for a UE based on simultaneous support for broadcast (non-serving cell or other network/operator) and unicast. Since the actual capability is not visible to gNB so far, Uu signalling for the actual processing capability is useful for UE’s reliable broadcast reception. gNB may use this information to adapt UE’s RRC configuration on unicast and multicast. For detailed capability information, it may be sufficient to signal some selected capability components which could help UE’s broadcast service. For instance, maximum number of CCs or number of transmitters/receivers may be considered. 
Proposal 2. RAN2 to consider UE’s actual processing capability (i.e., full processing capability – processing capability used for broadcast reception) as a Rel-18 Uu signaling enhancement. 
2.4 Time-domain parameters for Actual UE Processing Capability
The actual UE processing capability is not a fixed capability but more dynamic. Thus, it is not appropriate to send this information via UE capability signalling. It is more like as assistance information related to MBS. MBS Interest Indication was agreed in R2#119bis-e meeting for shared processing related signalling. Further, it was also agreed that ‘for a broadcast service that the UE is receiving or is interested to receive, at least the following information can be signalled: broadcast frequency, subcarrier spacing, and bandwidth. FFS details/exact parameters and other information’.
It can noticed that agreed information to be signalled in MBS interest indication message are all pertaining to frequency domain. However, as the broadcast service reception is not a continuous activity and is typically have a scheduling pattern e.g. DRX configuration based MTCH reception. Without consideration to time-domain information, there will be over-estimation on theprocessing capability used for broadcast reception. Resultantly, UE’s actual processing capability is under estimated and UE’s configuration/performace for unicast is lower than achievable.
[bookmark: _GoBack]To overcome this in an efficient and simple manner, an utilization factor can be included to consider time-domain information in Uu signaling e.g. if the broadcast reception is 40% of the overall time, the utilization factor can be indicated as 0.4. With this, capability for broadcast reception and thereby, actual UE processing capability can be determined effectively and accurately.
Observation 2: Without consideration to time-domain information in Uu signalling, there will be over-estimation on the processing capability used for broadcast reception. Resultantly, UE’s actual processing capability is under estimated and UE’s configuration/performace for unicast is lower than achievable.
Proposal 3. RAN2 to consider time-domain information in the MBS Interest Indication as a Rel-18 Uu signaling enhancement e.g. include an utilization factor in time-domain to account for broadcast scheduling configuration.
2.5 Uu Signaling of Broadcast Reception Status 
Rel-17 MBS Interest Indication consists of UE’s receiving or interested broadcast services and other relevant information. But it does not say about UE’s broadcast reception status in non-configuration, i.e. non-serving cell, non-serving PLMN, non-active BWP, etc. Thus, gNB does not know where the UE is receiving the broadcast services, so gNB has no choice to transmit data of UE’s interested services when the list of interested services is received. Even if UEs are receiving broadcast services in non-serving PLMN and data broadcasted by the serving gNB is not received by any UEs, gNB has to waste its radio resources. 
It is very clear, if UE is receiving broadcast service in non-serving cell or non-serving PLMN, it would be good to indicate its reception status to gNB.
Proposal 4. RAN2 to consider UE’s broadcast reception status as a Rel-18 Uu signaling enhancement.
This signaling is similar but slight different from existing MBS Interest Indication. Therefore, we see an enhancement of MBS Interest Indication is desirable.
Proposal 5. MBS Interest Indication is used for UE’s broadcast reception status in non-configuration, e.g. non-serving cell, non-serving PLMN, non-active BWP, etc.
3 Conclusion
Request RAN2 to discuss and agree to the following observations and proposals:
Proposal 1. RAN2 to consider the following scenarios for Rel-18 Uu signaling enhancements:
· Scenario 1. A UE is receiving broadcast services from non-serving cell of the same operator while the UE in RRC_CONNECTED transmits and receives with serving cells.
· Scenario 2. A UE in RRC_CONNECTED is receiving broadcast services from cells of different operator from that for unicast services
· Scenario 3. A UE in RRC_CONNECTED is receiving broadcast services from MBS CFR which does not overlap with UE’s Active BWP.
Observation 1. Rel-17 MBS has two limitations:
1) Blocking UE’s broadcast reception in non-serving cell configuration 
2) Reducing network’s broadcast scheduling flexibility
Proposal 2. RAN2 to consider UE’s actual processing capability (i.e., full processing capability – processing capability used for broadcast reception) as a Rel-18 Uu signaling enhancement. 
Observation 2: Without consideration to time-domain information in Uu signalling, there will be over-estimation on the processing capability used for broadcast reception. Resultantly, UE’s actual processing capability is under estimated and UE’s configuration/performace for unicast is lower than achievable.
Proposal 3. RAN2 to consider time-domain information in the MBS Interest Indication as a Rel-18 Uu signaling enhancement e.g. include an utilization factor in time-domain to account for broadcast scheduling configuration.
Proposal 4. RAN2 to consider UE’s broadcast reception status as a Rel-18 Uu signaling enhancement.
Proposal 5. MBS Interest Indication is used for UE’s broadcast reception status in non-configuration, e.g. non-serving cell, non-serving PLMN, non-active BWP, etc.
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