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Introduction
In RAN2#119bis-e meeting, following was agreed regarding shared processing for simultaneous MBS broadcast and Unicast reception:
	⇒ 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.



In RAN2#121 meeting, following was further agreed regarding shared processing:
	⇒ Indicate the capability of receiving MBS broadcast from a non-serving cell. FFS whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level.
⇒ FFS Whether to include additional information in MII can be controlled by the network. Should consider whether this would be two-step procedure or one-step procedure (e.g. having more info in SIB1)



In this contribution, we discuss signalling enhancements on shared processing for MBS broadcast and unicast reception.
Discussion
Granularity of UE capability signalling
In RAN2#121 meeting, following was agreed regarding UE capability: “Indicate the capability of receiving MBS broadcast from a non-serving cell. FFS whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level”. 
As from TS 38.331, the IE FeatureSetDownlinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination. Since the broadcast reception if for non-serving cell, the FeatureSetDownlinkPerCC signalling cannot provide additional information over FeatureSetDownlink signalling as the serving gNB for unicast cannot utilize the broadcast frequency anyway.
[bookmark: Proposal_UECap]Proposal 1: The granularity of receiving MBS broadcast from a non-serving cell is FeatureSetDownlink.
Scenarios for UE assistance information
One FFS from RAN2#119bis-e meeting is in which scenarios the UE reports the assistance information (e.g. intra-PLMN case, inter-PLMN case).
For intra-PLMN case, there are two sub-cases: a) the serving gNB of unicast is provisioning the MBS service(s) UE is receiving or interested to receive; b) the serving gNB of unicast is not provisioning the MBS service(s) UE is receiving or interested to receive. In case a), since Rel-17 MBSInterestIndication already contains the list of MBS services UE is receiving or interested to receive, there is no need for UE to provide additional information (e.g. broadcast frequency, subcarrier spacing, bandwidth) on top of Rel-17 MBSInterestIndication. In case b), although serving gNB might know the mapping between the MBS broadcast services and carrier frequencies, it might not be aware of the subcarrier spacing and bandwidth of the broadcast services. It would be simpler that UE reports the carrier frequency as well instead of relying on the mapping between service and carrier frequency.
For inter-PLMN case, serving gNB of unicast does not have any information regarding MBS services and resource allocation, therefore broadcast frequency, subcarrier spacing, and bandwidth should be reported. 
[bookmark: Proposal_Scenario]Proposal 2: When serving gNB of unicast is provisioning the MBS service(s) that UE is receiving or interested to receive, there is no need for UE to provide additional information on top of Rel-17 MBSInterestIndication. For other scenarios, at least the following information should be provided for broadcast service(s) that UE is receiving or interested to receive: broadcast frequency, subcarrier spacing, and bandwidth.
Controlling of additional information in MII
In RAN2#119bis-e meeting, RAN2 agreed that “New IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1”. One FFS from RAN2#121 meeting is that “FFS Whether to include additional information in MII can be controlled by the network. Should consider whether this would be two-step procedure or one-step procedure (e.g. having more info in SIB1)”. In two step approach, the UE first sends MII with the carrier frequency and the network will request additional information only if needed. The main motivation is to save signalling overhead since if additional information for one broadcast frequency (e.g. subcarrier spacing and bandwidth) is reported by one UE, there is no need for other UEs to report.
In typical cases, UE only receive broadcast on one or a few non-serving frequencies. Current agreement is that for each service, broadcast frequency, subcarrier spacing, and bandwidth are signalled. Two-step approach requires 2 UL RRC messages and 1 DL RRC message, while one-step approach requires only 1 UL RRC message. Therefore it is not expected that two-step approach can save much signalling overhead. It is proposed to only use one-step approach, i.e. the new IE in SIB to control MII.
[bookmark: Proposal_Steps]Proposal 3: RAN2 to reconfirm to use one step-approach, i.e. single indication in SIB1 to control whether MBSInterestIndication for shared processing can be sent or not. 
Detailed parameters in MBSInterestIndication
RAN2 agreed that “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.”
We now discuss the detailed parameters to be signalled for each MBS broadcast service. In NR MBS, the channel bandwidth for broadcast reception is related to CFR, which is indicated in SIB20 >> cfr-ConfigMCCH-MTCH-r17 >> locationAndBandwidthBroadcast-r17. Signalling of locationAndBandwidth is actually to signal the frequency domain resource used by the broadcast service. In TS 38.331 [1], the field description of locationAndBandwidth in IE BWP is as follows. It can be seen that offsetToCarrier should be also signalled since gNB cannot know the configuration in inter-PLMN case as well as intra-PLMN case (b) above. The field description for offsetToCarrier is: “Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier).” Therefore absoluteFrequencyPointA should be used to indicate broadcast frequency. In addition, FreqBandIndicatorNR is needed to differentiate the NR band in case one carrier frequency belongs to multiple bands.
	BWP field descriptions

	locationAndBandwidth

Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)



[bookmark: Proposal_Signalling]Proposal 4: In MBSInterestIndication, for each broadcast service that the UE is receiving or is interested to receive, broadcast frequency is signalled using two new fields with same description and value range as absoluteFrequencyPointA and FreqBandIndicatorNR respectively, and bandwidth is signaled using two new fields with same description and value range as IE LocationAndBandwidthBroadcast-r17 and offsetToCarrier respectively.
It was suggested by some companies to signal the broadcast DRX configuration as time domain information. Since broadcast active time can be dynamically extended as below (from TS 38.321 clause 5.7a), DRX configuration itself cannot convey complete information on when the broadcast is scheduled: 
When broadcast DRX is configured for a G-RNTI, the Active Time includes the time while:
-	drx-onDurationTimerPTM or drx-InactivityTimerPTM for this G-RNTI is running.
When broadcast DRX is configured for a G-RNTI, the MAC entity shall for this G-RNTI:
1>	if [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:
2>	start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.
1>	if the MAC entity is in Active Time for this G-RNTI:
2>	monitor the PDCCH for this G-RNTI as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission for MBS broadcast:
3>	start or restart drx-InactivityTimerPTM in the first symbol after the end of the PDCCH reception.
[bookmark: Proposal_DRX]Proposal 5: Broadcast DRX configuration is not signalled in MBSInterestIndication.
Conclusion
In this contribution, we discuss signalling enhancements on shared processing for MBS broadcast and unicast reception, and propose the following:
Proposal 1: The granularity of receiving MBS broadcast from a non-serving cell is FeatureSetDownlink.
Proposal 2: When serving gNB of unicast is provisioning the MBS service(s) that UE is receiving or interested to receive, there is no need for UE to provide additional information on top of Rel-17 MBSInterestIndication. For other scenarios, at least the following information should be provided for broadcast service(s) that UE is receiving or interested to receive: broadcast frequency, subcarrier spacing, and bandwidth.
Proposal 3: RAN2 to reconfirm to use one step-approach, i.e. single indication in SIB1 to control whether MBSInterestIndication for shared processing can be sent or not.
Proposal 4: In MBSInterestIndication, for each broadcast service that the UE is receiving or is interested to receive, broadcast frequency is signalled using two new fields with same description and value range as absoluteFrequencyPointA and FreqBandIndicatorNR respectively, and bandwidth is signaled using two new fields with same description and value range as IE LocationAndBandwidthBroadcast-r17 and offsetToCarrier respectively.
Proposal 5: Broadcast DRX configuration is not signalled in MBSInterestIndication. 
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