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Introduction
Rel-18 NR MBS enhancement WID RP-221458 [1] has the following RAN2-related objectives:
	· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· 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]



The target scenario for shared processing for MBS broadcast and unicast reception is the Option 2 from RP-213339 [2], as copied below for convenience:
[image: ]
In this contribution, we discuss signalling enhancements on shared processing for MBS broadcast and unicast reception.
Recap of LTE solution
In LTE, stage-2 description for shared processing for broadcast (Receive Only Mode) and unicast is captured in TS 36.300 clause 15.11:
MBMS service(s) can be received by a UE in ROM as described in TS 23.246 [48], clause D.2.3 and in TS 26.346 [49]. A UE may receive or be interested to receive broadcast MBMS service(s) in ROM from a different eNB while receiving unicast or MBMS service(s) from serving eNB. If UE baseband resources are shared for receiving unicast service and MBMS service(s) in ROM from different eNBs, the UE may use MBMSInterestIndication signaling procedure as described in TS 36.331 [16] to inform the unicast serving eNB about the baseband resources used for the purpose of MBMS service(s) in ROM from a different eNB. 
There are mainly two changes from RRC CR R2-1818597 to introduce MBMS reception in ROM:
· New IE “mbms-ROM-ServiceIndication-r15” is added in SIB2 to control whether MBMSInterestIndication for shared processing can be sent or not.
· MBMSInterestIndication message content and related procedure are updated. The message is updated with list of ROM services that UE is receiving or interested to receive, and the corresponding parameters for each ROM service include carrier frequency, subcarrier spacing, and channel bandwidth. The indicated parameters allows the gNB to properly configure unicast for several aspects: 1) Proper CA/DC band combination configuration based on reported carrier frequencies; 2) Number of carriers for unicast based on reported ROM carriers; 3) Aggregated bandwidth for unicast based on reported channel bandwidth of each ROM carrier; 4) Baseband processing (e.g. FFT) for unicast based on reported subcarrier spacing.
In LTE, ROM is defined as an optional feature without UE capability signalling, as captured in TS 36.306 clause 6.3.6 (with corresponding reference copied below):
[bookmark: _Toc108824291]6.3.6		MBMS reception using Receive Only Mode
It is optional to support indication of MBMS reception using Receive Only Mode in an MBMSInterestIndication message for UEs supporting MBMS as specified in TS 36.331 [5].
NR solution
In high level, LTE solution on shared processing for broadcast and unicast reception can be the baseline for NR, i.e. 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.
[bookmark: Proposal_LTE]Proposal 1: LTE solution on shared processing for broadcast and unicast reception is the baseline for NR, i.e. 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.
[bookmark: _Hlk61435005]System information for shared processing 
The main discussion point is the location of the control bit for shared processing for broadcast and unicast reception. In LTE, the bit is placed in SIB2. LTE SIB2 functionality are mainly handled by NR SIB1. Considering that NR SIBs other than SIB1 has dedicated functionality and 1 bit overhead should not be a concern for SIB1, it is proposed that new IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1.
[bookmark: Proposal_SIB]Proposal 2: If Proposal 1 is agreed, new IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1.
MBSInterestIndication update 
The main discussion point is the parameters to be signalled for each MBS broadcast service. In LTE, carrier frequency (ARFCN-ValueEUTRA-r9), subcarrier spacing, and channel bandwidth are signalled. It is straightforward to signal in NR the carrier frequency (ARFCN-ValueNR) and subcarrier spacing. However, discussion is needed on how to signal the channel bandwidth. In NR MBS, the channel bandwidth for broadcast reception is related to CFR, which is indicated in SIB20 >> cfr-ConfigMCCH-MTCH-r17 >> locationAndBandwidthBroadcast-r17. Therefore, instead of indicating the whole channel bandwidth of a carrier frequency, UE should only indicate the bandwidth of the CFR.
[bookmark: Proposal_Interest]Proposal 3: If Proposal 1 is agreed, in MBSInterestIndication, for each broadcast service that the UE is receiving or interested to receive, the following parameters are signalled: carrier frequency (ARFCN-ValueNR), subcarrier spacing, and bandwidth of the CFR.
UE capability
In LTE, ROM is an optional feature without UE capability signalling. The principle can be applied to NR. Since system information can control whether UE can send MBSInterstIndication for shared processing or not, there is no need for gNB to know whether UE supports shared processing or not (via explicit UE capability signalling).
[bookmark: Proposal_UECap]Proposal 4: If Proposal 1 is agreed, shared processing for broadcast and unicast reception is an optional feature without UE capability signalling.
Conclusion
In this contribution, we discuss signalling enhancements on shared processing for MBS broadcast and unicast reception and propose the following:
Proposal 1: LTE solution on shared processing for broadcast and unicast reception is the baseline for NR, i.e. 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.
Proposal 2: If Proposal 1 is agreed, new IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1.
Proposal 3: If Proposal 1 is agreed, in MBSInterestIndication, for each broadcast service that the UE is receiving or interested to receive, the following parameters are signalled: carrier frequency (ARFCN-ValueNR), subcarrier spacing, and bandwidth of the CFR.
Proposal 4: If Proposal 1 is agreed, shared processing for broadcast and unicast reception is an optional feature without UE capability signalling.
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