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1. Introduction
In Rel-18 RAN2 TEI, it was agreed to introduce the configuration of RedCap specific CFR, i.e.,  cfr-ConfigMCCH-MTCH-RedCap, in SIB20 [1] for the reception of broadcast MBS PDSCH.
	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.



At the last RAN1 meeting, it was pointed by a company that RAN1 specification impacts should be reflected corresponding to the introduction of RedCap specific CFR for Rel-17 RedCap maintenance session[2]. However, this should be the Rel-18 specification impact, and hence it was not discussed in the meeting.
In this contribution, we discuss the RAN1 specification impacts related to the introduction of the RedCap specific CFR above.

2. Discussion
For broadcast MBS PDSCH, it was agreed in Rel-18 RAN2 TEI to introduce the configuration of RedCap specific CFR in SIB20 as follows[1].
	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.

	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.



As pointed in [2], based on the RedCap-specific CFR supported in Rel-18 RAN2 TEI, cfr-ConfigMCCH-MTCH-RedCap should be applied if it is configured for RedCap UE, instead of cfr-ConfigMCCH-MTCH. Therefore, to capture the new RRC parameter for RedCap-specific CFR, following TP should be considered.
Proposal 1: Apply the following TP on TS38.213-i10.
	[bookmark: _Toc122000519]18	Multicast Broadcast Services
This clause is applicable only for PDCCH receptions, PDSCH receptions, and PUCCH transmissions for MBS on a serving cell. DCI formats with CRC scrambled by multicast-MCCH-RNTI for multicast PDSCH receptions in RRC_INACTIVE state, G-RNTI for multicast, or G-CS-RNTI scheduling PDSCH receptions are referred to as multicast DCI formats and the PDSCH receptions are referred to as multicast PDSCH receptions. DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for broadcast scheduling PDSCH receptions are referred to as broadcast DCI formats and the PDSCH receptions are referred to as broadcast PDSCH receptions. HARQ-ACK information associated with multicast DCI formats or multicast PDSCH receptions in RRC_CONNECTED state is referred to as multicast HARQ-ACK information.
A UE can be provided one or more G-RNTIs for multicast per serving cell for scrambling the CRC of multicast DCI formats for scheduling PDSCH receptions. The UE can be provided one or more G-CS-RNTI per serving cell for scrambling the CRC of multicast DCI formats providing activation/release/scheduling retransmission for SPS PDSCH receptions in RRC_CONNECTED state.
A UE can be configured by cfr-ConfigMCCH-MTCH or cfr-ConfigMCCH-MTCH-RedCap if configured for RedCap UE in clause 17 an MBS frequency resource for PDCCH and PDSCH receptions providing broadcast MCCH and broadcast MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing broadcast MCCH and broadcast MTCH. The SCS and CP of MBS frequency resource for broadcast are same as the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for broadcast MCCH or broadcast MTCH as described in clause 10.1.
<omitted>



In addition, related to the CFR for RedCap, it was pointed at the last RAN1 meeting for Rel-18 eRedCap maintenance session whether there is a case where the transmissions span more than 20 MHz that needs to be addressed in the specification text[3]. In our understanding, this is not the issue only for Rel-18 eRedCap but also for Rel-17 RedCap UE. With this understanding, we discuss it in this contribution corresponding to Rel-17 RedCap and Rel-17 MBS maintenance.
Based on the RedCap-specific CFR supported in Rel-18 RAN2 TEI, it can be interpreted that cfr-ConfigMCCH-MTCH-RedCap or cfr-ConfigMCCH-MTCH would be configured within 20MHz, otherwise, RedCap UE does not expect to receive broadcast MBS PDSCH. According to the following description of locationAndBandwidthBroadcast for CFR, following three cases can be considered for configuration of locationAndBandwidthBroadcast.
· Case 1: Configured with value sameAsSib1ConfiguredLocationAndBW
· Case 2: Configured with locationAndBandwidth
· Case 3: Absent
According to the case 2 and case 3, CFR and initial DL BWP can be configured separately, i.e., with fully overlap or partially overlap or non-overlap in frequency domain. For case 2, it can be applicable for RedCap UE only when RedCap specific initial DL BWP is configured smaller than 20MHz and CFR can be configured to include entire CORESET#0 within 20HMz. For this case, frequency resource for the initial DL BWP and the CFR would fully overlap and cannot be span larger bandwidth than 20MHz as long as CFR for RedCap is configured within 20MHz. However, for case 3, location and size of CORESET#0 is referred for CFR, and the total bandwidth of CFR, i.e., CORESET#0, and initial DL BWP for RedCap can span larger bandwidth than 20MHz when initial DL BWP for RedCap UE does not include entire CORESET#0. In our view, such case should not be expected by RedCap UE, i.e., RedCap UE expects that the total bandwidth of CFR and initial DL BWP for RedCap UE should be configured within 20MHz; otherwise, RedCap UE does not expect to receive broadcast MBS PDSCH. We think it can be clarified in RAN1 spec but related to the configuration of CFR and initial BWP, and hence RAN2 spec may be more appropriate.

	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.

	[bookmark: _Hlk159252875]locationAndBandwidthBroadcast
Indicates starting PRB and the number of PRBs of CFR used for MCCH and MTCH reception.
[bookmark: _Hlk159253269]Value sameAsSib1ConfiguredLocationAndBW means the CFR for broadcast has the same location and size as the locationAndBandwidth for initial BWP (for RedCap UEs initialDownlinkBWP-RedCap) configured in SIB1.
[bookmark: _Hlk159253300]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.



Proposal 2:
RedCap UE expects that the total bandwidth of CFR and initial DL BWP for RedCap UE is configured within 20MHz; otherwise, RedCap UE does not expect to receive broadcast MBS PDSCH.
· FFS: Whether to clarify in RAN1 specification or RAN2 specification.

3. Conclusion
In this contribution, we discussed potential impacts on RAN1 specification for RedCap specific CFR which is introduced in Rel-18 RAN2 TEI. Based on the discussion, we made following proposals.
Proposal 1: Apply the following TP on TS38.213-i10.
	18	Multicast Broadcast Services
This clause is applicable only for PDCCH receptions, PDSCH receptions, and PUCCH transmissions for MBS on a serving cell. DCI formats with CRC scrambled by multicast-MCCH-RNTI for multicast PDSCH receptions in RRC_INACTIVE state, G-RNTI for multicast, or G-CS-RNTI scheduling PDSCH receptions are referred to as multicast DCI formats and the PDSCH receptions are referred to as multicast PDSCH receptions. DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for broadcast scheduling PDSCH receptions are referred to as broadcast DCI formats and the PDSCH receptions are referred to as broadcast PDSCH receptions. HARQ-ACK information associated with multicast DCI formats or multicast PDSCH receptions in RRC_CONNECTED state is referred to as multicast HARQ-ACK information.
A UE can be provided one or more G-RNTIs for multicast per serving cell for scrambling the CRC of multicast DCI formats for scheduling PDSCH receptions. The UE can be provided one or more G-CS-RNTI per serving cell for scrambling the CRC of multicast DCI formats providing activation/release/scheduling retransmission for SPS PDSCH receptions in RRC_CONNECTED state.
A UE can be configured by cfr-ConfigMCCH-MTCH or cfr-ConfigMCCH-MTCH-RedCap if configured for RedCap UE in clause 17 an MBS frequency resource for PDCCH and PDSCH receptions providing broadcast MCCH and broadcast MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing broadcast MCCH and broadcast MTCH. The SCS and CP of MBS frequency resource for broadcast are same as the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for broadcast MCCH or broadcast MTCH as described in clause 10.1.
<omitted>



Proposal 2:
RedCap UE expects that the total bandwidth of CFR and initial DL BWP for RedCap UE is configured within 20MHz; otherwise, RedCap UE does not expect to receive broadcast MBS PDSCH.
· FFS: Whether to clarify in RAN1 specification or RAN2 specification.
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