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1. Introduction
In RAN1 #114 meeting [1], the following agreements are achieved.
	Agreement
· For a RedCap UE, in unpaired spectrum, in BWP with NCD-SSB and without CD-SSB, the determination of the following cases is based on CD-SSB (i.e., not based on NCD-SSB):
· PRACH occasion validation (38.213 clause 8.1)
· MsgA PUSCH occasion validation (38.213 clause 8.1A)
· Msg3 PUSCH repetition resource counting 
· FFS whether/how to update RAN1 specification(s) to capture the above determination rules.

Agreement
· The SS/PBCH blocks in clause 8.1 for determining valid PRACH occasions in unpaired spectrum correspond to the SS/PBCH blocks that the UE used to obtain SIB1.
· The SS/PBCH blocks in clause 8.1A for determining valid PUSCH occasions in unpaired spectrum correspond to the SS/PBCH blocks that the UE used to obtain SIB1.
· The SS/PBCH blocks in clause 6.1.2.1 in [6, TS 38.214] and clause 8.3 for determining the  slots for a PUSCH transmission in unpaired spectrum correspond to the SS/PBCH blocks that the UE used to obtain SIB1.

Agreement
· For a RedCap UE, in unpaired spectrum, in BWP with NCD-SSB and without CD-SSB, the determination of the following cases is based on CD-SSB (i.e., not based on NCD-SSB):
· Case 5: CG-PUSCH occasion validation (38.213 clause 19.1)
· FFS whether/how to update RAN1 specification(s) to capture the above determination rules.





In RAN1 114bis meeting [2], the following agreements are achieved.

	Agreement
For RedCap UE in TDD, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB


Agreement
Send an LS to RAN2 to communicate the following agreement and ask them to take it into account in their specifications:
· For RedCap UE in TDD, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB.
CC RAN4. Final LS is in R1-2310566.

Agreement
The PBCH payload of the NCD-SSB indicates the frame boundary and frame number of the NCD-SSB.
· FFS whether there is any specification impact

Agreement
For a RedCap UE, in a BWP with NCD-SSB, the slot determination for PUCCH repetition resource counting is based on both CD-SSB and NCD-SSB.
· Above is applicable only for TDD




In this contribution, further clarification on remaining issues and spec changes are discussed.

2. Discussions 
Issue 1: valid resource counting 
So, based on the discussion, all the following issues are solved. However, the corresponding spec changes have not been discussed.
· Case 1: PRACH occasion validation 
· Case 2: MsgA PUSCH occasion validation  
· [bookmark: _Hlk140229795][bookmark: _Hlk140480428]Case 3: Msg3 PUSCH repetition resource counting  
· Case 4: PUCCH repetition resource counting  
· Case 5: CG-PUSCH occasion validation 
It seems all the cases do not require the spec change. 
Proposal 1: The following conclusion is suggested.
· For case1, case 2, case 3, case 4, case 5 in TDD, ‘ssb-PositionsInBurst’ refers to CD-SSB only for RedCap UE and no spec change is needed.
Since NCD-SSB is a subset of CD-SSB in time domain for TDD, there is no need to define invalid symbols based on NCD-SSB for the determination of PUSCH repetition transmission.
	TS38.214   6.1.2.1 Resource allocation in time domain
For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission. 
-	For operation in unpaired spectrum, symbols indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.
-	For a reduced capability half-duplex UE in paired spectrum, symbols that do not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index indicated by ssb-PositionsInBurst in SIB1 or by ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB, or by ssb-PositionsInBurst in SSB-MTC-AdditionalPCI associated to physical cell ID with active TCI states for PDCCH or PDSCH, or for a set of symbols of a slot corresponding to SS/PBCH blocks configured for L1 beam measurement/reporting for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.



Since the current spec has been agreed for several meetings, it is not preferred to make this kind of change for Rel-17 RedCap UE. If necessary, we can make this correction for Rel-18 RedCap UEs.
Proposal 2: Discuss whether the above text proposal for NCD-SSB in TS38.214 is needed.

Issue 2: supporting MBS fore Redcap 
RAN2 started a TEI in Rel-18 to support MBS for RedCap UE, and the following spec change is approved in R2-2305955. 
	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
    ]]
}


	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.



However, current RAN1 specification does not capture this corresponding modification. More specifically, a corresponding exemplary text proposal for TS38.213 is shown as follows.
	[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 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 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.
A UE can be configured by cfr-ConfigMCCH-MTCH or cfr-ConfigMCCH-MTCH-RedCap an MBS frequency resource for PDCCH and PDSCH receptions providing 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 MCCH and broadcast MTCH. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or broadcast MTCH as described in clause 10.1.



Proposal 3: Discuss and capture the spec change for RedCap UE supporting separate CFR in Rel-18.

Issue 3: PBCH payload based on NCD-SSB
It is agreed that the PBCH payload of the NCD-SSB indicates the frame boundary and frame number of the NCD-SSB. However, whether spec change is needed is not clear. The following texts are some relevant spec descriptions.
	[bookmark: _Toc146188087][bookmark: _Toc146727635]7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Clause 6.1.1 of [8, TS 38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half frame bit ;
-	if  as defined in Clause 4.1 of [5, TS38.213], 
 is the MSB of  as defined in Clause 7.4.3.1 of [4, TS 38.211].
 is reserved.
 is the MSB of candidate SS/PBCH block index.
-	else if  as defined in Clause 4.1 of [5, TS38.213], 
 is the MSB of  as defined in Clause 7.4.3.1 of [4, TS 38.211].
,  are the 5th and 4th bits of the candidate SS/PBCH block index, respectively.
-	else if  as defined in Clause 4.1 of [5, TS38.213],
, ,  are the 6th, 5th, and 4th bits of the candidate SS/PBCH block index, respectively.
-	else
 is the MSB of  as defined in Clause 7.4.3.1 of [4, TS 38.211].
,  are reserved.
-	end if



	MIB ::=                             SEQUENCE {
    systemFrameNumber                   BIT STRING (SIZE (6)),
    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},
    ssb-SubcarrierOffset                INTEGER (0..15),
    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},
    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,
    cellBarred                          ENUMERATED {barred, notBarred},
    intraFreqReselection                ENUMERATED {allowed, notAllowed},
    spare                               BIT STRING (SIZE (1))
}


It seems no spec change is required.
Proposal 4: No spec change is required for PBCH payload based on NCD-SSB

3. Conclusion
The proposals are summarized as follows.
Proposal 1: The following conclusion is suggested
· For case1, case 2, case 3, case 4, case 5 in TDD, ‘ssb-PositionsInBurst’ refers to CD-SSB only for RedCap UE and no spec change is needed.
Proposal 2: Discuss whether the above text proposal for NCD-SSB in TS38.214 is needed.
Proposal 3: Discuss and capture the spec change for RedCap UE supporting separate CFR in Rel-18.
Proposal 4: No spec change is required for PBCH payload based on NCD-SSB. 
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