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1	Introduction
In RAN2#123 bis meeting, there was some discussion about the broadcast CFR for Redcap UEs. The corresponding record is as below: 
	R2-2311248	Further clarification on RedCap CFR for MBS Broadcast [RedCapMBS_Bcast]	Qualcomm Incorporated	CR	Rel-18	38.331	17.6.0	4388	-	B	TEI18, NR_MBS-Core, NR_redcap-Core
· The CR is merged with previously in-principle agreed TEI18 CR on this topic

DISCUSSION on what to do if Redcap BWP does not contain CORESET#0 and initial BWP:
· Option 1: not possible to configure Redcap CFR for MBS broadcast (Xiaomi CR)
· Option 2: CFR can still be CORESET#0 or larger than CORESET#0 (Huawei CR)
· Option 3: CFR for Redcap is CORESET#0 (QCM CR)

· QCM clarifies O2 is not OK, but is OK with both O1 and O3 (preferred).
· Huawei sees not technical issue with O2, signalling allows it already, it should be up to NW implementation. Why do we restrict?
· QCM clarifies that with O2 it is not possible to ensure that search space is contained within 20 MHz BW.
· We go with option 3


In this contribution, we will further discuss how the Redcap UE can receive broadcast.
2	Discussion
In the last meeting, the in-principle agreed TEI18 CR has clarified that the CFR for Redcap UE can only be configured the same as CORESET#0, if initialDownlinkBWP-RedCap in SIB1 is configured but does not include CD-SSB and the entire 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 (for RedCap UEs: initialDownlinkBWP-RedCap if it is configured and includes CD-SSB and the entire CORESET#0) 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 (for RedCap UEs: initialDownlinkBWP-RedCap if it is configured and includes CD-SSB and the entire CORESET#0) and CORESET#0 configured in SIB1.
This field is not included in cfr-ConfigMCCH-MTCH-RedCap if initialDownlinkBWP-RedCap in SIB1 is configured but does not include CD-SSB and the entire CORESET#0.
If the field is absent, the CFR for broadcast has the same location and size as CORESET#0.



But based on the current spec, we think it is still unclear which Search Space is used by the RedCap UE, if the redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0. 

	searchSpaceMCCH
ID of the search space for MCCH. If the field is absent, the UE does not receive MCCH in this BWP (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0.

	searchSpaceMTCH
ID of the search space for MTCH of MBS broadcast. If the field is absent, the UE applies searchSpaceMCCH also for MTCH, (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0.



As can been seen, the current RRC specification specifies that the SearchSpaceMCCH /SearchSpaceMCCH is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0. Then even if the separate Redcap CFR is configured as CORESET#0 in this case, there is no search space to use for broadcast reception. A simple way to solve this issue is to clarify that in this case the RedCap UE shall use the SearchSpaceMCCH/ SearchSpaceMTCH in the initial DL BWP that includes CD-SSB and the entire CORESET#0, which is similar to the principle for pagingSearchSpace and SearchSpaceSIB1. 
Proposal 1: If the redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0, the UE shall use the SearchSpaceMCCH/ SearchSpaceMTCH configured in the initial DL BWP that includes CD-SSB and the entire CORESET#0.
If the proposal 1 is not agreeable, the option 3 (CFR for Redcap can be configured as CORESET#0) will not work, since there is no search space to be used for broadcast reception. In that case, we would suggest to go with option 1, i.e., not to configure redcap CFR in this case.
Proposal 2: If Proposal 1 is not agreeable, the network shouldn’t configure the separate Redcap CFR for MBS broadcast, in case the redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0.
And the CR for proposal 2 (Option 1) is given in the Annex.
3	Conclusion
In this contribution, we discussed the issue on CFR for Redcap UE. Based on our discussion, we conclude with the following proposals:
Proposal 1: If the redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0, the UE shall use the SearchSpaceMCCH/ SearchSpaceMTCH configured in the initial DL BWP that includes CD-SSB and the entire CORESET#0.
Proposal 2: If Proposal 1 is not agreeable, the network shouldn’t configure the separate Redcap CFR for MBS broadcast, in case the redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0.
And the CR for proposal 1 is given in [3], and proposal 2(option 1) is given in the Annex.
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SIB20 contains the information required to acquire the MCCH/MTCH configuration for MBS broadcast.
SIB20 information element
-- ASN1START
-- TAG-SIB20-START

SIB20-r17 ::=	SEQUENCE {
    mcch-Config-r17                MCCH-Config-r17,
    cfr-ConfigMCCH-MTCH-r17        CFR-ConfigMCCH-MTCH-r17 OPTIONAL,  -- Need S
    lateNonCriticalExtension       OCTET STRING            OPTIONAL,
    ...,
    [[
    cfr-ConfigMCCH-MTCH-RedCap-r18 CFR-ConfigMCCH-MTCH-r17 OPTIONAL,  -- Need S
    mcch-ConfigRedCap-r18          MCCH-Config-r17         OPTIONAL   -- Cond CFR-RedCap
    ]]
}

MCCH-Config-r17 ::= SEQUENCE {
    mcch-RepetitionPeriodAndOffset-r17   MCCH-RepetitionPeriodAndOffset-r17,
    mcch-WindowStartSlot-r17             INTEGER (0..79),
    mcch-WindowDuration-r17              ENUMERATED {sl2, sl4, sl8, sl10, sl20, sl40,sl80, sl160}     OPTIONAL, -- Need S
    mcch-ModificationPeriod-r17          ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
                                         rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, rf65536}
}

MCCH-RepetitionPeriodAndOffset-r17 ::= CHOICE {
    rf1-r17                                INTEGER(0),
    rf2-r17                                INTEGER(0..1),
    rf4-r17                                INTEGER(0..3),
    rf8-r17                                INTEGER(0..7),
    rf16-r17                               INTEGER(0..15),
    rf32-r17                               INTEGER(0..31),
    rf64-r17                               INTEGER(0..63),
    rf128-r17                              INTEGER(0..127),
    rf256-r17                              INTEGER(0..255)
}

-- TAG-SIB20-STOP
-- ASN1STOP

	SIB20 field descriptions

	cfr-ConfigMCCH-MTCH
Common frequency resource used for MCCH and MTCH reception. If the field is absent, the CFR for broadcast has the same location and size as CORESET#0 and PDSCH configuration of MCCH is the same as PDSCH configuration provided in initialDownlinkBWP in SIB1.

	cfr-ConfigMCCH-MTCH-RedCap
Common frequency resource used for MCCH and MTCH reception for RedCap UEs. If the field is absent, the RedCap UE can use cfr-ConfigMCCH-MTCH if the UE supports the configured bandwidth.
This filed is absent if the RedCap-specific initial downlink BWP is configured and does not include CD-SSB and the entire CORESET#0.

	mcch-WindowDuration
Indicates, starting from the slot indicated by mcch-WindowStartSlot, the duration in slots during which MCCH may be scheduled. Absence of this field means that MCCH is only scheduled in the slot indicated by mcch-WindowStartSlot. The network always configures mcch-WindowDuration to be shorter or equal to the length of MCCH repetition period.

	mcch-ModificationPeriod
Defines periodically appearing boundaries, i.e. radio frames for which SFN mod mcch-ModificationPeriod = 0. The contents of different transmissions of MCCH information can only be different if there is at least one such boundary in-between them. Value rf2 corresponds to two radio frames, value rf4 corresponds to four radio frames and so on.

	mcch-RepetitionPeriodAndOffset
Defines the length and the offset of the MCCH repetition period. rf1 corresponds to a repetition period length of one radio frame, rf2 corresponds to a repetition period length of two radio frames and so on. The corresponding integer value indicates the offset of the repetition period in the number of radio frames. MCCH is scheduled in the MCCH transmission window starting from each radio frame for which: SFN mod repetition period length = offset of the repetition period.

	mcch-WindowStartSlot
Indicates the slot in which MCCH transmission window starts.



	Conditional presence
	Explanation

	CFR-RedCap
	The field is optionally present, Need R, if the configured bandwidth in cfr-ConfigMCCH-MTCH exceeds the RedCap UE capability. It is absent otherwise.



Next Change
[bookmark: _Toc131065368]6.3.6	MBS information elements
[bookmark: _Toc131065370]<<unchanged text skipped>>
–	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.

	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 (for RedCap UEs: initialDownlinkBWP-RedCap if it is configured and includes CD-SSB and the entire CORESET#0) 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 (for RedCap UEs: initialDownlinkBWP-RedCap if it is configured and includes CD-SSB and the entire CORESET#0) 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.
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