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Introduction
In the RAN2#123 meeting, we made the following FFS for shared processing [1]: 
	· 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).


In this contribution, we discuss the above FFS issue from the last meeting, and further analyse shared processing capability reporting for inter-PLMN scenario.
Discussion
In previous meetings, it was agreed that frequency/SCS/CFR bandwidth of the non-serving cell will be included in MII. First, we would like to share our understanding on how the MII is used in serving gNB. In our view, based on the reported MII, the serving gNB can determine which FSPC can be used for broadcast reception of the non-serving cell. That is, the FSPC which supports non-serving cell broadcast reception, and the corresponding frequency band/SCS/CC BW capability is compatible for broadcast reception according to the reported frequency/SCS/BW in the MII. Based on this, the serving gNB can enable simultaneous unicast/multicast and broadcast reception by, e.g. releasing the SCell related to the FSPC used for broadcast reception (e.g. FS4 in Figure-1), and scheduling unicast/multicast according to the remaining FS capability(e.g. FS1 and FS3 in the second line in Figure-1). 
[image: ]
Figure-1 BC and FSC for unicast in serving cell(s) and broadcast in non-serving cell(s)
Observation 1: The serving gNB determines which FSPC can be used for broadcast reception of non-serving cell according to the MII.
In the last meeting, it was agreed that at least the CFR bandwidth will be reported in MII, and FFS whether “location” is needed. In our view, this “location” refers to the frequency location of CFR. 
In the current spec, the CFR for broadcast reception is indicated as follows. 
CFR-ConfigMCCH-MTCH information element
-- ASN1START
-- TAG-CFR-CONFIGMCCH-MTCH-START

CFR-ConfigMCCH-MTCH-r17 ::= SEQUENCE {
    locationAndBandwidthBroadcast-r17        LocationAndBandwidthBroadcast-r17  OPTIONAL,  -- Need S
    pdsch-ConfigMCCH-r17                     PDSCH-ConfigBroadcast-r17          OPTIONAL,  -- Need S
    commonControlResourceSetExt-r17          ControlResourceSet                 OPTIONAL   -- Cond NotSIB1CommonControlResource
}

LocationAndBandwidthBroadcast-r17 ::= CHOICE {
    sameAsSib1ConfiguredLocationAndBW          NULL,
    locationAndBandwidth                       INTEGER (0..37949)
}

-- TAG-CFR-CONFIGMCCH-MTCH-STOP
-- ASN1STOP

	CFR-ConfigMCCH-MTCH field descriptions

	commonControlResourceSetExt
An additional common control resource set which may be configured and used for searchSpaceMCCH/searchSpaceMTCH or UE-specific search space in the BWP where searchSpaceMCCH is configured. It is contained in the bandwidth of the CFR for broadcast and larger than CORESET#0.

	locationAndBandwidthBroadcast
Indicates starting PRB and the number of PRBs of CFR used for MCCH and MTCH reception.
Value sameAsSib1ConfiguredLocationAndBW means the CFR for broadcast has the same location and size as the locationAndBandwidth for initial BWP configured in SIB1.
Value locationAndBandwidth is used to configure CFR with bandwidth that is larger than and fully contains the bandwidth for the initial DL BWP configured in SIB1 and CORESET#0.
If the field is absent, the CFR for broadcast has the same location and size as CORESET#0.

	pdsch-ConfigMCCH
Indicates PDSCH parameters used for MCCH transmission. If the field is absent, PDSCH parameters used for MCCH are the same as those of PDSCH configuration provided in initialDownlinkBWP in SIB1.



According to TS 38.331, the locationAndBandwidth is defined in the following way. 
	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)



According to  the above field description, the locationAndBandwidth is interpreted as RIV as defined in RAN1 spec, and the frequency location of first PRB is determined based on offsetToCarrier as well as PointA of this carrier. That means, if the locationAndBandwidth is used in MII to indicate the location of the CFR bandwidth of the non-serving cell, it should be used together with offsetToCarrier and PointA of the non-serving cell. That will bring larger signalling overhead in the MII. 
On the other hand, we think it is enough for the NW to determine which FSPC will be used for broadcast reception according to the frequency band/ARFCN as already agreed. More specifically, the frequency band together with the SCS/CFR BW can be used to decide which exact FS/FSPC in a band combination is used for broadcast reception, that is, the FSPC with the maximum supported CC BW(i.e. supportedBandwidthDL) higher than the reported CFR BW in corresponding SCS. Even when the band supports intra-band CA, the ARFCN of the non-serving cell can help to determine the frequency location of the CFR BW. Thus, there is no motivation to introduce additional signalling unnecessarily for the "location". The CFR bandwidth can be reported by the PRB number of CFR.
Proposal 1: CFR bandwidth is reported by PRB number in the MII, and there is no need to indicate other information about the “location” of CFR than the agreed frequency information (i.e. FreqBandIndicatorNR and ARFCN-ValueNR). 
Based on the observation 1 above, the MII is used for the serving gNB to determine the remaining FS/FSPC capability which can be used for unicast/multicast services of serving cells in a band combination. However, we think one issue here is that, according the current TS 38.331, the reported band combinations in UE capability can only include the frequency bands within the band filter provided by the gNB(i.e. frequencyBandListFilter). That means, for inter-PLMN scenario, the FSPC supporting broadcast reception in non-serving cell cannot be reported in a band combination. As a result, the serving gNB cannot determine what is the remaining capability that can be used for unicast/multicast scheduling.
	The UE shall:
1>	compile a list of "candidate band combinations" according to the filter criteria in capabilityRequestFilterCommon (if included), only consisting of bands included in frequencyBandListFilter, and prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on), where for each band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;
1>	for each band combination included in the list of "candidate band combinations":
2>	if the network (E-UTRA) included the eutra-nr-only field, or
2>	if the requested rat-Type is eutra:
3>	remove the NR-only band combination from the list of "candidate band combinations";



Observation 2: According to the current spec, the FSPC supporting broadcast reception in a non-serving cell from a different PLMN cannot be reported for a band combination in UE capability.
To address this issue, we think one possible solution is the gNB supporting shared processing indicates whether a frequency band outside the frequencyBandListFilter is allowed to be included in a band combination, these bands are only for MBS broadcast reception in non-serving cell from inter-PLMN. In addition, the NW can control which specific bands are allowed for MBS capability reporting, by including a new kind of frequency band filter for MBS in the existing UECapabilityEnquiry message. If allowed by gNB, the band combination reported in UE capability information can consist of the allowed frequency bands, and only the necessary capability parameters related to MBS reception can be reported (e.g. SCS, BW) for these bands.
[bookmark: _GoBack]Proposal 2: The gNB indicates whether a frequency band specifically for MBS reception from non-serving cell of inter-PLMN is allowed to be reported in band combinations. 
Conclusion
In this contribution, we provide the following observations and proposals:
Observation 1: The serving gNB determines which FSPC can be used for broadcast reception of non-serving cell according to the MII.
Proposal 1: CFR bandwidth is reported by PRB number in the MII, and there is no need to indicate other information about the “location” of CFR than the agreed frequency information (i.e. FreqBandIndicatorNR and ARFCN-ValueNR). 
Observation 2: According to the current spec, the FSPC supporting broadcast reception in a non-serving cell from a different PLMN cannot be reported for a band combination in UE capability.
Proposal 2: The gNB indicates whether a frequency band specifically for MBS reception from non-serving cell of inter-PLMN is allowed to be reported in band combinations. 
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