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Introduction
In this contribution, some remaining issues on R17 RedCap are discussed and TP is provided. 
Discussion
Discussion on information transmitted on PBCH payload of NCD-SSB
In current specification, it is not clear whether PBCH payload of NCD-SSB should be generated based on information of NCD-SSB or CD-SSB.  In this contribution, we provided our view of this issue. 
As specified in TS 38.212[1], the 4 LSB of SFN and the half frame bit are both conveyed in the PBCH transport block.
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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



As specified in TS 38.331[2], the 6 MSB of SFN is conveyed in MIB payload.
	MIB
-- ASN1START
-- TAG-MIB-START

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))
}

-- TAG-MIB-STOP
-- ASN1STOP

	systemFrameNumber
The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside the MIB encoding), as defined in clause 7.1 in TS 38.212 [17].






With these two pieces of time domain information, UEs can know the frame boundary and the frame number, which are needed to determine the position of some timer/start time, e.g. timeReferenceSFN in ConfiguredGrantConfig.
It is agreed that RedCap UE can handover from BWP with CD-SSB/NCD-SSB to BWP with NCD-SSB. In this case, the RedCap can only get the SFN information from NCD-SSB in the target BWP. It should be clarified whether the PBCH payload of NCD-SSB is generated based on NCD-SSB or CD-SSB, otherwise, there will be misalignment between gNB and UE on determination of the frame boundary and the frame number.
Two options are listed below:
Option1: Based on NCD-SSB
UE can get the frame related information directly from the received NCD-SSB.
Option2: Based on CD-SSB
UE has to first get the frame related information from the received CD-SSB, then get the ssb-TimeOffset between CD-SSB and NCD-SSB from NonCellDefiningSSB in BWP-DownlinkDedicated, finally calculate the frame number and frame boundary based on the two mentioned information.
We prefer option 1 to simplify the UE processing, which also has no spec impact.
Proposal 1: The PBCH payload of NCD-SSB should be generated based on information of the NCD-SSB. No spec impact is needed.
TDD UL validation in BWP with NCD-SSB
After RAN1#114, the following cases are discussed for TDD UL validation in BWP with NCD-SSB for RedCap UEs, with case 4 pending further discussion. Agreements for all other cases are based on CD-SSB only.
· Case 1: PRACH occasion validation (38.213 [3] clause 8.1)
· Case 2: MsgA PUSCH occasion validation (38.213 [3] clause 8.1A)
· Case 3: Msg3 PUSCH repetition resource counting (38.213 [3] clause 8.3)
· Case 4: (unresolved) PUCCH repetition resource counting (38.213 [3] clause 9.2.6)
· Case 5: CG-PUSCH occasion validation (38.213 [3] clause 19.1)
Firstly, considering simplicity of both UE and gNB implementation, the determination principle should be consistent for all channels/signals at last in the same RRC state, we prefer CD-SSB only for case 4. Second, although introducing NCD-SSB for eMBB UE is being discussed in R18, NCD-SSB may not be aware and considered for case 4 by legacy eMBB UEs. Thus, CD-SSB only for case 4 can avoid inconsistence between legacy UEs and RedCap UEs. 
Proposal 2: 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):
o	Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
TP for 38.213 
Similar as CD-SSB, symbols for NCD-SSB should not be configured as uplink in SFI indication as well. This can be corrected by adopting the following TP.
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/********** Unchanged parts are omitted *********/
For a set of symbols of a slot corresponding to SS/PBCH blocks with candidate SS/PBCH block indices corresponding to the SS/PBCH block indexes indicated to a UE by ssb-PositionsInBurst in SIB1, or by ssb-PositionsInBurst in ServingCellConfigCommon, as described in clause 4.1, or by NonCellDefiningSSB, or, if the UE is not provided dl-OrJointTCI-StateList, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI 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, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.
/********** Unchanged parts are omitted *********/



Proposal 3: Symbols for NCD-SSB should not be configured as uplink in SFI indication. Adopt the TP in section 2.3.
Conclusions
Based on the analysis, we have the following proposals:
Proposal 1: The PBCH payload of NCD-SSB should be generated based on information of the NCD-SSB. No spec impact is needed.
Proposal 2: 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):
o	Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
Proposal 3: Symbols for NCD-SSB should not be configured as uplink in SFI indication. Adopt the TP in section 2.3.
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