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1	Introduction
In RAN2#123bis meeting, there was some discussion about the broadcast CFR for Redcap UEs. The corresponding notes are 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 RAN2#124 meeting, there was some follow-up discussion about the MBS search spaces for Redcap UEs to receive broadcast session, as following:
	R2-2313377	Clarification on MBS search space configuration for Redcap	Huawei, CBN, HiSilicon	discussion	Rel-18	TEI18, NR_MBS_enh-Core, NR_redcap_enh-Core

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.

DISCUSSION:
· QCM asks if we re-discuss the options.
· Huawei clarifies that this is about search space configuration, it is missing for the case we agreed. ZTE agrees, this is not optimization, it is missing from specs.
· ZTE asks if we have new requirements on RedCap UE. Huawei clarifies this is the same as for other search space, e.g. Paging.
· Offline to check whether P1 above is aligned with previous agreements. If it is not, we do not pursue it, if it is, then we correct the CR.
· Conclusion after offline discussion: Companies think some clarification may be needed for the case mentioned in R2-2313377, but the exact change needs more discussion and can be done in the maintenance phase.


In this contribution, we will further discuss how to determine the MBS search spaces when the Redcap specific initial BWP doesn’t include CORESET#0 to enable MBS broadcast reception.
2	Discussion
In the latest version of TS38.331, it has been clarified that the CFR for Redcap UE can only be configured the same as CORESET#0, if initialDownlinkBWP-RedCap in SIB1 doesn’t 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) configured in SIB1 and CORESET#0. The value of the field shall be interpreted as defined in TS 38.214 [19] with assumptions as described in TS 38.213 [13].
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, it is 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 SearchSpaceMCCH /SearchSpaceMCCH is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0. Then, although the separate Redcap CFR is configured as CORESET#0 in this case, there is no search space to be used for broadcast reception. 
Observation: It is unclear which search space is used by Redcap UEs to receive MBS broadcast, if initialDownlinkBWP-RedCap in SIB1 doesn’t include CD-SSB and the entire CORESET#0.
Note that this is not only related to the frequency domain but also the time domain. Redcap UE has to know how/where to search for the PDCCH candidates. Fortunately, this is not a new issue for Redcap UE. We can just follow the same principle as what is specified for other search spaces listed as below:
	pagingSearchSpace
ID of the search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging 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. In that case, an (e)RedCap UE in RRC_IDLE or RRC_INACTIVE while SDT procedure is not ongoing, shall monitor paging in the initial DL BWP that includes CORESET#0.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive other system information in this BWP. This field is absent for the RedCap-specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0. In that case, an (e)RedCap UE in RRC_IDLE or RRC_INACTIVE shall monitor PDCCH to receive other system information using searchSpaceOtherSystemInformation in the initial DL BWP that includes CD-SSB and the entire CORESET#0.

	searchSpaceSIB1
ID of the search space for SIB1 message. In the initial DL BWP of the UE′s PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this BWP. (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0. In that case, an (e)RedCap UE in RRC_IDLE or RRC_INACTIVE shall monitor PDCCH to receive SIB1 using searchSpaceSIB1 in the initial DL BWP that includes CD-SSB and the entire CORESET#0.


In other words, we need to clarify that in this case the (e)RedCap UE may still want to receive MCCH/MTCH, and if it does, the RedCap UE can use the SearchSpaceMCCH/ SearchSpaceMTCH in the initial DL BWP that includes CD-SSB and the entire CORESET#0. 
Proposal 1: Clarify that if the Redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0, the (e)RedCap UE in RRC_IDLE or RRC_INACTIVE may receive MCCH/MTCH using the SearchSpaceMCCH/ SearchSpaceMTCH in the initial DL BWP that includes CD-SSB and the entire CORESET#0.
3	Conclusion
In this contribution, we discussed the issue on MBS search spaces for redcap Redcap UEs. Based on our discussion, we conclude with the following observation and proposal:
Observation: It is unclear which search space is used by Redcap UEs to receive MBS broadcast, if initialDownlinkBWP-RedCap in SIB1 doesn’t include CD-SSB and the entire CORESET#0.
Proposal 1: Clarify that if the Redcap specific initial downlink BWP doesn’t include CD-SSB and the entire CORESET#0, the (e)RedCap UE in RRC_IDLE or RRC_INACTIVE may receive MCCH/MTCH using the SearchSpaceMCCH/ SearchSpaceMTCH in the initial DL BWP that includes CD-SSB and the entire CORESET#0.
The corresponding CR is given in [3].
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