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According to the RAN2 discussion on the shared processing for MBS broadcast and unicast reception, RAN2 made the following agreements [1] in RAN2#123 meeting:
	· 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).


In this contribution, we provide some clarifications on the frequency location information reported by the UE for the sharing processing capability.
Discussion
Frequency location information of CFR
According to the CFR configuration [2] specified in the Rel-17 broadcast MBS as quoted below, the frequency location of CFR is provided based on the initial BWP configuration, including the frequency location (i.e. the lowest subcarrier ARFCN of PRB#0) of the first PRB of initial BWP, staring PRB and number of PRBs (i.e. locationAndBandwidthBroadcast (or locationAndBandwidth)) of CFR. 
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Observation 1: If RAN2 includes the PRB location (i.e. locationAndBandwidth) of CFR for the shared capability reporting, the lowest subcarrier ARFCN of PRB#0 needs to be included. 
According to the running RRC CR of Rel-18 MBS, the UE assistance information for shared capability includes the followings:
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Figure 1: Frequency location for MBS reception
As illustrated in Figure 1, the above information (i.e. freqInfoMBS, bandwidthMBS and subcarrierSpacing) is sufficient to locate the frequency allocation/range used by the UE for the reception of MBS. The carrierFreqMBS and freqBandIndicatorMBS can represent the central frequency of the UE’s operating frequency for CFR while receiving MBS. The bandwidthMBS and subcarrierSpacing can present the frequency range for MBS reception.
Observation 2: freqInfoMBS, bandwidthMBS and subcarrierSpacing are sufficient for locating the operating frequency range for receiving MBS.
From our understanding, RAN2 only needs to clarify that when the bandwidthMBS and subcarrierSpacing are reported, the freqInfoMBS represents the central frequency of the UE’s operating frequency for MBS reception.
Proposal: When the bandwidthMBS (i.e. number of PRBs) and subcarrierSpacing are reported, the freqInfoMBS (i.e. ARFCN and band) represents the central frequency for MBS reception. No extra signalling for frequency location is needed.

Conclusions
According to the analysis given above, we have the following observations and proposal:
Observation 1: If RAN2 includes the PRB location (i.e. locationAndBandwidth) of CFR for the shared capability reporting, the lowest subcarrier ARFCN of PRB#0 needs to be included. 
Observation 2: freqInfoMBS, bandwidthMBS and subcarrierSpacing are sufficient for locating the operating frequency range for receiving MBS.

Proposal: When the bandwidthMBS (i.e. number of PRBs) and subcarrierSpacing are reported, the freqInfoMBS (i.e. ARFCN and band) represents the central frequency for MBS reception. No extra signalling for frequency location is needed.
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SCS - SpecificCarrier ::=              SEQUENCE   {        offsetToCarrier                      INTEGER   (0..2199),        subcarrierSpacing                   SubcarrierSpacing,        carrierBandwidth                     INTEGER   (1..maxNrofPhysicalResourceBlocks),        ...,        [[        txDirectCurrentLocation          IN TEGER   (0..4095)                                        OPTIONAL              --   Need S        ]]   }  
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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  locationAndBandw idth   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.  
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locationAndBandwidth   Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indic ator value (RIV) as defined TS 38.214 [19] with  assumptions as descri bed in TS 38.213 [13], clause 12, i.e. setting 

size

N

BWP

=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)  
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absoluteFrequencyPointA   Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (se e TS 38.211 [16], clause 4.4.4.2). Note that the  lower edge of the actual carrier is not defined by this field but rather in the  sc s - SpecificCarrierList .  
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NonServingInfo - r18 ::=  SEQUENCE   {     f req Info MBS - r18                          Freq Info MBS - r18 ,     b andwidth MBS - r18                         INTEGER   (1..maxNrofPhysicalResourceBlocks)               OPTIONAL ,     subcarrierSpacing - r18                     SubcarrierSpacing                           OPTIONAL   }     Freq Info MBS - r18 ::=  SEQUENCE {     carrierFreq MBS - r18                 ARFCN - ValueNR,     freq B andIndicator MBS - r18             FreqBandIndicatorNR   }    
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freqInfoMBS   Indicates  MBS frequenc y   of interest   and the  frequency band   of   the non - serving cell   for MBS broadcast reception .  

b andwidth MBS   Indicates  the  CFR   bandwidth  of   the non - serving c ell   for MBS broadcast reception .  

subcarrierSpacing   Indicates the subcarrier spacing  of the CORESET#0  of   the non - serving cell   for MBS broadcast reception .  
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bandwidthMBS + 

subcarrierSpacing

Central frequency: 

carrierFreqMBS + freqBandIndicatorMBS


image1.emf
CFR - ConfigMCCH - MTCH - r17   ::=  SEQUENCE   {        locationAndBandwidthBroadcast - r17          LocationAndBandwidthBroadcast - r17    OPTIONAL ,    --   Need S        pdsch - ConfigMCCH - r17                       PDSCH - ConfigBroadcast - r17            OPTIONAL ,    --   Need S        commonControlResourceSetExt - r17            Con trolResourceSet                  OPTIONAL     --   Cond NotSIB1CommonControlResource   }     LocationAndBandwidthBroadcast - r17   ::=  CHOICE   {        sameAsSib1ConfiguredLocationAndBW            NULL ,        locationAndBandwidth                         INTEGER   (0..37949)   }  
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FrequencyInfoDL ::=                  SEQUENCE   {        absoluteFrequencySSB                ARFCN - ValueNR                                                    OPTIONAL ,    --   Cond SpCellAdd        frequencyBandList                     MultiFrequencyBandListNR,        absoluteFrequencyPointA             ARFCN - ValueNR,        scs - SpecificCarrierList              SEQUENCE   ( SIZE   (1..maxSCSs))   OF   SCS - SpecificCarrier,        ...   }  


