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Introduction
In RAN#95 E-meeting, Work Item on NR Multicast and Broadcast Services was approved [1]. This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. One objective is related to shared processing for MBS broadcast and unicast reception as followed:
	· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]



In last RAN2 meeting, the basic assumption on UE was discussed, following is the related agreement [2]:
	RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).



In this contribution, we provide our view on the baseline solution design to achieve shared processing for broadcast and multicast reception.
Discussion
One objective of the WID is to support a shared processing for unicast and broadcast services reception simultaneously. As we all know, unicast service(s) is scheduled by the network with RRC connection, while broadcast reception may be not aware by broadcast proving node, since broadcast could be received by UEs in any RRC states, and all essential information could be required via network broadcast information. Therefore, when UE is receiving unicast and broadcast services simultaneously, unicast scheduling may have effect to broadcast service reception, especially when unicast services and broadcast services belong to different nodes or operators.
Observation 1: Broadcast service reception may be affected by unicast scheduling, especially when they belong to different serving nodes or operators.
Moreover, multicast reception was introduced in Rel-17, which is received by UEs in RRC_CONNECTED. Therefore, multicast and broadcast reception with shared processing should also be a potential scenario that should be taken into consideration.
Proposal 1: Multicast reception in RRC_CONNECTED and broadcast reception with shared processing should also be taken into consideration.
To solve the problem discussed above, the unicast/multicast scheduling node should have some information about the broadcast services received by the UE.
Similar discussion was triggered in LTE MBMS discussion for ROM (Receive Only Mode) reception.
In LTE MBMS, the UE could indicate receive only mode MBMS service parameters in MBMSInterestIndication message only when the IE mbms-ROM-ServiceIndication is received in SIB2 and the UE has a valid version of SIB15 of the PCell [3]. And the parameters for ROM receiving include frequency, bandwidth and SCS used for by UE to receive MBMS service(s) in receive only mode.
MBMSInterestIndication message
	MBMSInterestIndication-v1540-IEs ::=	 SEQUENCE {
	mbms-ROM-InfoList-r15			SEQUENCE (SIZE(1..maxMBMS-ServiceListPerUE-r13)) OF MBMS-ROM-Info-r15																	OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

MBMS-ROM-Info-r15 ::= SEQUENCE {
	mbms-ROM-Freq-r15						ARFCN-ValueEUTRA-r9,
	mbms-ROM-SubcarrierSpacing-r15		ENUMERATED {kHz15, kHz7dot5, kHz1dot25},
	mbms-Bandwidth-r15 					ENUMERATED {n6, n15, n25, n50, n75, n100}
}

	mbms-Bandwidth
Indicates the UE received MBMS service frequency bandwidth configuration, NRB in downlink, see TS 36.101 [42], table 5.6-1. n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	mbms-ROM-Freq
The value indicates the carrier frequency used by the UE to receive MBMS service(s) in receive only mode.

	mbms-ROM-InfoList
List of receive only mode MBMS service(s) related parameters which the UE is receiving or interested to receive. 

	mbms-ROM-SubcarrierSpacing
The value indicates subcarrier spacing for MBSFN subframes received by UE in receive only mode and kHz15 refers to 15kHz, kHz7dot5 refers to 7.5kHz subcarrier spacing and kHz1dot25 refers to 1.25 kHz subcarrier spacing as defined in TS 36.211 [21], clause 6.12.



Observation 2: In LTE MBMS, the UE could indicate receive only mode MBMS service parameters in MBMSInterestIndication message only when the IE mbms-ROM-ServiceIndication is received in SIB2 and it has a valid version of SIB15 of the PCell.
Observation 3: In LTE MBMS, frequency, bandwidth and SCS are indicated to UE’s serving node to receive MBMS in ROM.
Considering that it’s the serving node providing unicast service to make the final design whether to change the scheduling for better broadcast service reception, therefore, the LTE way of serving cell enabling/disabling whether assistant information can be reported UE can be adopted. Besides, network could provide more information for UE’s assistant information reporting, like which services could be reported by UE, or trigger conditions/periodicity for assistant information reporting.
As for the parameters, LTE MBMS interest indication for ROM could be the start point. And some NR specific parameters could be considered besides frequency, bandwidth and SCS, for example, SSB/beam sweeping information and CFR. 
[bookmark: _Hlk115341469]And similarly, Rel-17 MBSInterestIndication message can be reused in this case. But it should be noticed that in current spec, MBSInterestIndication message is reported if SIB21 is provided by the PCell and the UE has a valid version of SIB21 for the cell [4]. For the shared processing case, it cannot be guaranteed that the unicast scheduling cell is an MBS capable cell or SIB21 is provided by the unicast scheduling cell. Therefore, to apply MBSInterestIndication message in the shared processing case, new conditions for MBSInterestIndication message reporting should be designed, for example, for a PCell supporting/allowing shared processing for unicast and broadcast, some indication can be provided to UE via system information or dedicated signalling, based on this, UE can report MBSInterestIndication message, and the detailed description can be discussed in Stage 3.
Observation 4: The current MBSInterestIndication message reporting condition may bring restriction for the shared processing case, especially if the unicast scheduling cell is not an MBS capable cell or SIB21 is not provided by the unicast scheduling cell.
Based on the analysis above, it’s proposed that LTE MBMS design for ROM could be the baseline for Rel-18 unicast and broadcast receiving with shared processing.
Proposal 2: LTE MBMS design for ROM could be taken as the baseline for Rel-18 unicast and broadcast reception with shared processing.
Proposal 2a: Network enables/disables whether assistant information can be reported, for all or some MBS broadcast services and trigger conditions/periodicity for assistant information can also be provided.
Proposal 2b: At least frequency, bandwidth and SCS should be reported, and NR specific parameters like SSB/beam sweeping information and CFR could be taken into consideration of assistant information design.
Proposal 2c: Rel-17 MBSInterestIndication message can be reused for assistant information reporting.
[bookmark: OLE_LINK1]Proposal 2d: New conditions for MBSInterestIndication message reporting should be designed for shared processing case. For example, for a PCell supporting/allowing shared processing for unicast and broadcast, some indication can be provided to UE via system information or dedicated signalling, based on this, UE can report MBSInterestIndication message, and the detailed description can be discussed in Stage 3.
Though the working group for this objective is only RAN2, considering that, in NR, more parameters may be reported by UEs, and this may increase the Uu signalling overhead, coordination between gNBs for generic parameters exchange may be introduced, and only some UE specific parameters is reported (indicted by its serving node).
Proposal 3: To avoid too much Uu signalling overhead, coordination between gNBs for generic parameters exchange may be introduced, and only some UE specific parameters is reported (indicted by its serving node).
Except for the assistant information reporting, new capability for this case should be defined.
Proposal 4: New capability should be defined for simultaneous reception of unicast/multicast and broadcast services.
Conclusions
In this contribution, we discussed the scenario that UE needs to receive both unicast and broadcast reception with shared processing, following are our observations and proposals:
Observation 1: Broadcast service reception may be affected by unicast scheduling, especially when they belong to different serving nodes or operators.
Proposal 1: Multicast reception in RRC_CONNECTED and broadcast reception with shared processing should also be taken into consideration.
Observation 2: In LTE MBMS, the UE could indicate receive only mode MBMS service parameters in MBMSInterestIndication message only when the IE mbms-ROM-ServiceIndication is received in SIB2 and it has a valid version of SIB15 of the PCell.
Observation 3: In LTE MBMS, frequency, bandwidth and SCS are indicated to UE’s serving node to receive MBMS in ROM.
Observation 4: The current MBSInterestIndication message reporting condition may bring restriction for the shared processing case, especially if the unicast scheduling cell is not an MBS capable cell or SIB21 is not provided by the unicast scheduling cell.
Proposal 2: LTE MBMS design for ROM could be taken as the baseline for Rel-18 unicast and broadcast reception with shared processing.
Proposal 2a: Network enables/disables whether assistant information can be reported, for all or some MBS broadcast services and trigger conditions/periodicity for assistant information can also be provided.
Proposal 2b: At least frequency, bandwidth and SCS should be reported, and NR specific parameters like SSB/beam sweeping information and CFR could be taken into consideration of assistant information design.
Proposal 2c: Rel-17 MBSInterestIndication message can be reused for assistant information reporting.
Proposal 2d: New conditions for MBSInterestIndication message reporting should be designed for shared processing case. For example, for a PCell supporting/allowing shared processing for unicast and broadcast, some indication can be provided to UE via system information or dedicated signalling, based on this, UE can report MBSInterestIndication message, and the detailed description can be discussed in Stage 3.
Proposal 3: To avoid too much Uu signalling overhead, coordination between gNBs for generic parameters exchange may be introduced, and only some UE specific parameters is reported (indicted by its serving node).
Proposal 4: New capability should be defined for simultaneous reception of unicast/multicast and broadcast services.
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