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1	Introduction
In this contribution, we will discuss the following CP issues for MBS:
· The plmn-Index issue for broadcast reception on SCell
· Size of the CORESET configured in SIB20
2 Discussion
2.1 The plmn-Index issue for broadcast reception on SCell
For broadcast reception on SCell, network sends SIB20 of SCell via RRC dedicated signalling to UE, and then UE reads the MCCH message from SCell. However, UE cannot obtain SIB1 of SCell. That is to say, UE doesn’t know the mapping between PLMN index and PLMN identity of SCell. Similar issue exists for SNPN scenario, i.e. UE doesn’t know the mapping between NPN index and NPN identity of SCell. 
Currently, NW can choose to use plmn-Index to indicate the TMGI of the MBS service in the MCCH message of SCell to save signalling overhead. In this case, UE cannot identify the MBS session ID of the MBS service(s) included in the MCCH message of SCells and cannot determine the MTCH configuration of the interested MBS service(s).
In RAN2#121bis e-meeting, this issue was discussed. Due to the non-consensus on how to fix it, the issue was postponed to the May meeting. So in the following we will further discuss why this issue should be solved and how it can be done.
	· Postpone discussion on whether the change is needed for plmn-Index with MBS broadcast reception on SCell in Rel-17. If we agree to fix it, we do this in ASN.1 BC way.


It should be noted that this is a general issue that exists for both PLMN case and SNPN case. 
For PLMN case, during the last meeting, there was a thought to always use explicit PLMN ID for MBS broadcast in MCCH in order to avoid this issue. However, this is a significant restriction for broadcast considering that the SCell of one UE may be the PCell of other UEs. This means once one cell is added as an SCell of one UE for broadcast, the original plmn-index being used for broadcast for other UEs should be replaced by the explicit PLMN IDs in the MCCH message. The drawbacks shouldn’t be neglected:
1) The changing procedure itself will add great complexity to NW implementation once one cell becomes the SCell for one UE.
2) This basically means the plmn-index option cannot work in this case which defeats the purpose of introducing this option.
3) The most important issue is the resulted signalling overhead: According to the current specification, the size of PLMN ID is 20 or 24 bits while the size of PLMN index is only 4 bits. 16 or 20 bits can be saved per broadcast service if the PLMN index is used. Currently, one MCCH message can include up to 1024 broadcast services in one cell which makes the potentially saved bits up to more than 16000 or 20000 bits. Considering that network needs to periodically broadcast the MCCH message, the benefit of enabling plmn-index option is significant.

Table 1. Number of bits saved by using PLMN index for broadcast 
	Size of PLMN ID
	Size of PLMN index
	Number of bits that can be saved 

	
	
	1 broadcast service
	100 broadcast services
	1000 broadcast services

	20 or 24 bits
	4 bits
	16 or 20 bits
	1600 or 2000 bits
	16000 or 20000 bits


For SNPN case, it is even worse if we always use explicit PLMN ID + NID:
1) Currently, RRC spec only supports to use NPN index for MBS services of an SNPN (as agreed during the last meeting). If we want to support explicit NID by signalling, we need to introduce that in RRC spec. In fact, this was discussed during previous meetings and was already precluded. A lot of discussions are based on the assumption that explicit NID is not supported. If we agree this, many related aspects will need to be re-visited.
2) The overhead consumption is more severe than the PLMN case as the NW has to signal an extra 44 bits NID per broadcast service.
Observation 1: For PLMN case, if we always use explicit PLMN ID for broadcast of SCell, it will cause significant complexity to NW implementation and signalling overhead.
Observation 2: For SNPN case, explicit NID is not supported by current spec which is the assumption of many previous discussions. If we introduce the support of that, many related aspects will need to be revisited in specs.

Based on above observations, we don’t think we should set the restrictions that NW always use explicit PLMN ID (NID) in this case. A straightforward way would be to provide the PLMN-IdentityInfoList and NPN-IdentityInfoList of SCell via RRC dedicated signalling to the UE, following the same principle as SCellSIB20.
Proposal 1: The PLMN-IdentityInfoList and NPN-IdentityInfoList of SCell can be provided via RRC dedicated signalling to the UE, similar as SCellSIB20.

2.2 Size of the CORESET configured in SIB20
In RAN1#108 meeting, there was an agreement about the common CORESET configured for MBS:
For broadcast reception, if the frequency resources of the CFR for broadcast is larger than CORESET0, a CORESET larger than CORESET0 can be configured in the CFR when no CORESET is configured by commonControlResourceSet.
Some background information about this agreement: In the current SIB1, a common CORESET which is smaller than CORESET#0 can be configured in SIB1. When the CFR which is larger than CORESET#0 was introduced, RAN1 discussed and agreed that a common CORESET larger than CORESET#0 can be configured in SIB20 in case the common CORESET is not configured in SIB1.
However, this agreement hasn’t been reflected in 38331 yet. The current field description of commonControlResourceSetExt in SIB20 only says that the network can configure an additional CORESET, but doesn't explicitly specify that this is larger than CORESET#0:
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

	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.


Therefore, this agreement should be captured in RRC specification.
Proposal 2: Clarify in RRC spec that the CORESET configured in SIB20 should be larger than CORESET#0 as per RAN1 agreement.
3	Conclusions
In this contribution, we discussed two remaining CP issues. Based on our discussion, we conclude with the following observations and proposals:
Observation 1: For PLMN case, if we always use explicit PLMN ID for broadcast of SCell, it will cause significant complexity to NW implementation and signalling overhead.
Observation 2: For SNPN case, explicit NID is not supported by current spec which is the assumption of many previous discussions. If we introduce the support of that, many related aspects will need to be revisited in specs.
Proposal 1: The PLMN-IdentityInfoList and NPN-IdentityInfoList of SCell can be provided via RRC dedicated signalling to the UE, similar as SCellSIB20.
Proposal 2: Clarify in RRC spec that the CORESET configured in SIB20 should be larger than CORESET#0 as per RAN1 agreement.

The corresponding CR is provided in the Annex.
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–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).
CellGroupConfig information element
-- ASN1START
-- TAG-CELLGROUPCONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
    rlc-BearerToAddModList                     SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                        OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                    SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity                  OPTIONAL,   -- Need N
    mac-CellGroupConfig                        MAC-CellGroupConfig                                                     OPTIONAL,   -- Need M
    physicalCellGroupConfig                    PhysicalCellGroupConfig                                                 OPTIONAL,   -- Need M
    spCellConfig                               SpCellConfig                                                            OPTIONAL,   -- Need M
    sCellToAddModList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig                       OPTIONAL,   -- Need N
    sCellToReleaseList                         SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex                        OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent                ENUMERATED {true}                                                   OPTIONAL    -- Cond BWP-Reconfig
    ]],
    [[
    bap-Address-r16                            BIT STRING (SIZE (10))                                                  OPTIONAL,   -- Need M
    bh-RLC-ChannelToAddModList-r16             SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelConfig-r16 OPTIONAL,   -- Need N
    bh-RLC-ChannelToReleaseList-r16            SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelID-r16     OPTIONAL,   -- Need N
    f1c-TransferPath-r16                       ENUMERATED {lte, nr, both}                                              OPTIONAL,   -- Need M
    simultaneousTCI-UpdateList1-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousTCI-UpdateList2-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList1-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList2-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
    uplinkTxSwitchingPowerBoosting-r16         ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    [[
    reportUplinkTxDirectCurrentTwoCarrier-r16  ENUMERATED {true}                                                       OPTIONAL    -- Need N
    ]],
    [[
    f1c-TransferPathNRDC-r17                   ENUMERATED {mcg, scg, both}                                             OPTIONAL,   -- Need M
    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx
    uplinkTxSwitching-DualUL-TxState-r17       ENUMERATED {oneT, twoT}                                                 OPTIONAL,   -- Cond 2Tx
    uu-RelayRLC-ChannelToAddModList-r17        SEQUENCE (SIZE(1..maxUu-RelayRLC-ChannelID-r17)) OF Uu-RelayRLC-ChannelConfig-r17
                                                                                                                       OPTIONAL,   -- Need N
    uu-RelayRLC-ChannelToReleaseList-r17       SEQUENCE (SIZE(1..maxUu-RelayRLC-ChannelID-r17)) OF Uu-RelayRLC-ChannelID-r17
                                                                                                                       OPTIONAL,   -- Need N
    simultaneousU-TCI-UpdateList1-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList2-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList3-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList4-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    rlc-BearerToReleaseListExt-r17             SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentityExt-r17           OPTIONAL,   -- Need N
    iab-ResourceConfigToAddModList-r17  SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfig-r17   OPTIONAL, -- Need N
    iab-ResourceConfigToReleaseList-r17 SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfigID-r17 OPTIONAL  -- Need N
    ]],
    [[
    reportUplinkTxDirectCurrentMoreCarrier-r17 ReportUplinkTxDirectCurrentMoreCarrier-r17                            OPTIONAL  -- Need N
    ]]
}

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...,
    [[
    lowMobilityEvaluationConnected-r17  SEQUENCE {
        s-SearchDeltaP-Connected-r17        ENUMERATED {dB3, dB6, dB9, dB12, dB15, spare3, spare2, spare1},
        t-SearchDeltaP-Connected-r17        ENUMERATED {s5, s10, s20, s30, s60, s120, s180, s240, s300, spare7, spare6, spare5,
                                                        spare4, spare3, spare2, spare1}
    }                                                                                               OPTIONAL,   -- Need R
    goodServingCellEvaluationRLM-r17    GoodServingCellEvaluation-r17                               OPTIONAL,   -- Need R
    goodServingCellEvaluationBFD-r17    GoodServingCellEvaluation-r17                               OPTIONAL,   -- Need R
    deactivatedSCG-Config-r17           SetupRelease { DeactivatedSCG-Config-r17 }                  OPTIONAL    -- Cond SCG-Opt
    ]]
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]],
    [[
    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch
    ]]
}

DAPS-UplinkPowerConfig-r16 ::=      SEQUENCE {
    p-DAPS-Source-r16                   P-Max,
    p-DAPS-Target-r16                   P-Max,
    uplinkPowerSharingDAPS-Mode-r16     ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    sCellState-r16                  ENUMERATED {activated}                                          OPTIONAL,   -- Cond SCellAddSync
    secondaryDRX-GroupConfig-r16    ENUMERATED {true}                                               OPTIONAL    -- Cond DRX-Config2
    ]],
    [[
    preConfGapStatus-r17             BIT STRING (SIZE (maxNrofGapId-r17))                           OPTIONAL,   -- Cond PreConfigMG
    goodServingCellEvaluationBFD-r17 GoodServingCellEvaluation-r17                                  OPTIONAL,   -- Need R
    sCellSIB20-r17                   SetupRelease { SCellSIB20-r17 }                                OPTIONAL    -- Need M
    ]],
    [[
plmn-IdentityInfoList               PLMN-IdentityInfoList,                                      OPTIONAL    -- Need M
npn-IdentityInfoList                NPN-IdentityInfoList-r16                                    OPTIONAL    -- Need M
    ]]

}

SCellSIB20-r17 ::= OCTET STRING (CONTAINING SystemInformation)

DeactivatedSCG-Config-r17 ::=       SEQUENCE {
    bfd-and-RLM-r17                     BOOLEAN,
    ...
}

GoodServingCellEvaluation-r17 ::=       SEQUENCE {
    offset-r17                              ENUMERATED {db2, db4, db6, db8}                         OPTIONAL   -- Need S
}

[bookmark: _Hlk101256006]SL-PathSwitchConfig-r17 ::=         SEQUENCE {
    targetRelayUE-Identity-r17          SL-SourceIdentity-r17,
    t420-r17                            ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    ...
}

IAB-ResourceConfig-r17 ::=          SEQUENCE {
    iab-ResourceConfigID-r17            IAB-ResourceConfigID-r17,
    slotList-r17                        SEQUENCE (SIZE (1..5120)) OF INTEGER (0..5119)                           OPTIONAL,    -- Need M
    periodicitySlotList-r17             ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160}     OPTIONAL,    -- Need M
    slotListSubcarrierSpacing-r17       SubcarrierSpacing                                                        OPTIONAL,    -- Need M
    ...
}
IAB-ResourceConfigID-r17 ::=        INTEGER(0..maxNrofIABResourceConfig-1-r17)

ReportUplinkTxDirectCurrentMoreCarrier-r17 ::= SEQUENCE (SIZE(1.. maxSimultaneousBands)) OF IntraBandCC-CombinationReqList-r17

IntraBandCC-CombinationReqList-r17::=   SEQUENCE {
    servCellIndexList-r17                   SEQUENCE (SIZE(1.. maxNrofServingCells)) OF ServCellIndex,
    cc-CombinationList-r17                  SEQUENCE (SIZE(1.. maxNrofReqComDC-Location-r17)) OF IntraBandCC-Combination-r17
}

IntraBandCC-Combination-r17::=      SEQUENCE (SIZE(1.. maxNrofServingCells)) OF CC-State-r17

CC-State-r17::=                     SEQUENCE {
    dlCarrier-r17                       CarrierState-r17                             OPTIONAL, -- Need N
    ulCarrier-r17                       CarrierState-r17                             OPTIONAL  -- Need N
}

CarrierState-r17::=                 CHOICE {
    deActivated-r17                     NULL,
    activeBWP-r17                       INTEGER (0..maxNrofBWPs)
}

-- TAG-CELLGROUPCONFIG-STOP
-- ASN1STOP
[bookmark: _Toc124713572]
<Next of modification>

6.3.6	MBS information elements
[bookmark: _Toc131065370]
–	CFR-ConfigMCCH-MTCH
The IE CFR-ConfigMCCH-MTCH is used to configure the common frequency resource used for MCCH and MTCH reception.
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 and CORESET#0 configured in SIB1.
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.



	Conditional Presence
	Explanation

	NotSIB1CommonControlResource
	The field is optional present in case commonControlResourceSet is not configured in SIB1, Need R, otherwise it is absent.


<End of modification>
