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Rel-18 WI on enhancements of NR MBS includes shared processing for MBS broadcast and unicast reception, see [1]. The scenario under consideration is a UE receiving NR unicast from a unicast gNB, while receiving (or being interested to receive) NR MBS broadcast from a non-serving gNB (which may be collocated or non-collocated, and may belong to same or different operator), as shown in Figure 1. 



Figure 1 Framework for support of simultaneous reception of MBS + NR unicast operation
When operating with simultaneous NR unicast and broadcast, the amount of available resources for broadcast would depend on the NR unicast configuration. For example, a UE (capable of multiple carriers) configured with a single carrier for unicast may have more leftover baseband resources available for broadcast than the UE configured with multiple NR carriers for unicast.
Related to this objective, RAN2#119e agreed the following:
RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).
RAN2#119bis-e agreed the following:
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.

There was no discussion on this agenda item in RAN2#120. Then RAN2#121 agreed the following:
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)

Then there was no discussion on this agenda item in RAN2#121bis. Further, RAN2#122 agreed the following:
The granularity for capability of receiving MBS broadcast from a non-serving cell is at FeatureSetDownlinkPerCC level. This capability does not imply simultaneous reception on multiple CCs. 
No additional signalling is introduced to control information to be reported by the UE (on top of what we have already agreed).
When sending MII, UE reports the whole information (i.e. at least frequency, bandwidth, SCS) when indicated by SIB1 of its unicast serving cell. FFS whether there are cases where this information is not available at the UE and what happens then.
FFS if any special handling is needed when the non-serving cell updates the configuration (which is relevant for MII)
No additional information is added to MII on top of what has been already agreed.

RAN2#123 agreed the following:
As per the previous agreement, if the UE is able to get the additional information (i.e. its current configuration does not prevent it from doing so), the UE shall do this (if capable and configured by the network)
In case additional information (SCS, bandwidth) is not available at the time of sending the MII to the unicast serving cell (e.g. the UE is not able to read SIB1 from the non-serving cell), the UE reports whatever is available information at that time (i.e. at least the frequency, and optionally SCS and/or BW as available). 
UE reports updated MII after acquiring additional information from the non-serving cell (if previously it reported only frequency) or if the information in the non-serving cell changes.
The SCS in the MII is set to the SCS of the CORESET#0 for the MBS broadcast cell.
Combination of FreqBandIndicatorNR and ARFCN-ValueNR is used to signal the frequency information in the MII for shared processing.
At least CFR bandwidth is reported by the UE in MII. FFS whether “location” needs to be also reported and how exactly this is captured in RRC (i.e. which IE is used).

This contribution discusses the remaining aspects on how bandwidth information is reported by the UE in MII.

Discussion
Last RAN2 meeting agreed that “at least CFR bandwidth is reported by the UE in MII”. However, note that CFR BW may not be available to the UE until later but unicast network gNB may need to take the UE resources/capability reduction for the frequency+BW even before the UE can be enabled to acquire the info about CFR from non-serving gNB. Sometimes the UE may not be aware of the CFR BW but may have bandwidth of the carrier.
Additionally, since the aim is to allow the unicast gNB to share the resources between unicast and broadcast from another gNB, in case CFR BW is reported, just knowing the CFR BW is not enough. Even though the gNB knows the frequency, the CFR BW doesn’t clearly tell which part of the carrier BW is being used by the CFR. Therefore ‘location’ information is essential when CFR BW is provided. On the other hand, when CFR information is not available, it is beneficial to provide at least the carrier BW if the information is available at the UE. 
Therefore we think it is beneficial to allow the UE to report CHOICE of CFR locationAndBandwidthBroadcast-r17, or carrierBandwidth in SCS-SpecificCarrier corresponding to the indicated SCS (encoded as (INTEGER (1..maxNrofPhysicalResourceBlocks)) based on availability at the UE. Note that since the unicast gNB will not know SIB1 of broadcast gNB, for the CFR locationAndBandwidthBroadcast-r17, only the absolute INTEGER (0..37949) would be applicable, but not the sameAsSib1ConfiguredLocationAndBW. 
[bookmark: _Toc142317962][bookmark: _Toc142318045][bookmark: _Toc142576174][bookmark: _Toc146813053][bookmark: _Toc146813209][bookmark: _Toc146813646][bookmark: _Toc146821952]For bandwidth information in the MII for shared processing, UE reports CHOICE of the actual value of locationAndBandwidthBroadcast-r17 (either obtained from locationAndBandwidth or from broadcast gNB’s SIB1 depending on what is signalled) encoded as INTEGER (0..37949), or carrierBandwidth signalled by broadcast gNB as defined in SCS-SpecificCarrier corresponding to the indicated SCS (encoded as INTEGER (1..maxNrofPhysicalResourceBlocks)), based on the availability at the UE.

An example ASN.1 taking the current running CR as baseline is shown below:
NonServingInfo-r18 ::= SEQUENCE {
	freqInfoMBS-r18                 				FreqInfoMBS-r18,
	bandwidthMBS-r18               CHOICE {
        carrierBandwidth        		INTEGER (1..maxNrofPhysicalResourceBlocks),
        locationAndBandwidthBroadcast   INTEGER (0..37949)
        }					   OPTIONAL,
	subcarrierSpacing-r18                		SubcarrierSpacing											   OPTIONAL
}

Summary and Proposals
As discussed above, we have the following proposal to resolve the remaining aspects:
Proposal 1.	For bandwidth information in the MII for shared processing, UE reports CHOICE of the actual value of locationAndBandwidthBroadcast-r17 (either obtained from locationAndBandwidth or from broadcast gNB’s SIB1 depending on what is signalled) encoded as INTEGER (0..37949), or carrierBandwidth signalled by broadcast gNB as defined in SCS-SpecificCarrier corresponding to the indicated SCS (encoded as INTEGER (1..maxNrofPhysicalResourceBlocks)), based on the availability at the UE.
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