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1. Introduction
At the last RAN1 meeting, it was discussed for Rel-17 RedCap maintenance and CRs were endorsed. However, there is still some discussion point which should be clarified in the maintenance phase.

2. Discussion
2.1. SSB for PRACH/PUSCH occasion validation/PUCCH collision handling
At the RAN1#112 meeting, the following agreement and conclusion were made;
	Agreement: (no spec impact)
Discuss the need to clarify PRACH/PUSCH/PUCCH occasion validation for the following cases:
· Issue 5.1: A RedCap UE performing random access in idle/inactive state in RedCap-specific initial DL BWP without CD-SSB or NCD-SSB
· Issue 5.2: A RedCap UE in connected state operating in a DL BWP without CD-SSB but with NCD-SSB.
· Issue 5.3: A RedCap UE in connected state operating in a DL BWP without CD-SSB or NCD-SSB.

Conclusion: (no spec impact)
For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in all RRC states:
· PRACH occasion validation (in Clause 8.1, TS38.213), 
· MsgA PUSCH occasion validation (in Clause 8.1A, TS38.213)
Note: No specification impact is expected 



Based on the agreement, issue 5.2 is still open, and hence it needs to be clarified whether CD-SSB and/or NCD-SSB needs to be taken into account for PRACH/MsgA PUSCH occasion validation and collision handling with PUCCH repetition. 
For PRACH/MsgA PUSCH occasion validation for TDD, when the time offset between CD-SSB and NCD-SSB is zero, CD-SSB can be applied same as the other cases as issue 5.1 and 5.3 above since CD-SSB and NCD-SSB share the configuration of ssb-PositionsInBurst.
On the other hand, if the time offset between CD-SSB and NCD-SSB is configured with non-zero value, NCD-SBB (and/or CD-SSB) may need to be applied for PRACH/MsgA PUSCH occasion validation. This implies that the valid PRACH/MsgA PUSCH occasion can be different for UEs in a cell, e.g., depending on UE state, non-RedCap or RedCap etc. It may increase the complexity on NW, e.g., association of SSB index and RO can be different for each UE, and also increase the workload for further clarification related to PRACH/MsgA PUSCH occasion validation. Given that this is maintenance phase, such complexity/additional workload should be avoided. In that sense, it is preferable to assume only CD-SSB for PRACH/MsgA PUSCH occasion validation, and the time offset between CD-SSB and NCD-SSB can be configured with non-zero value only when it does not violate the validation with CD-SSB. 

In addition, it can be also clarified whether CD-SSB needs to be taken in to account even when a RedCap UE supports FG28-1a. While a UE which supports FG28-1a can operate without any SSB, if even CD-SSB is not considered for occasion validation, similar complexity as use of NCD-SSB for occasion validation is concerned, i.e., valid occasion can be different depending on whether RedCap UE supports FG28-1a or not. Therefore, CD-SSB should be applied for the occasion validation to align the valid occasions. This seems covered by the conclusion above.

Proposal 1:
For a RedCap UE in RRC CONNECTED state operating in a DL BWP without CD-SSB but with NCD-SSB, CD-SSB should be applied for PRACH/MsgA PUSCH occasion validation.

For collision handling for PUCCH repetition, it seems already clear according to the following description from section 17.1 in TS38.213 [1] that at least NCD-SSB is applied.
	For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB, collision handling between downlink receptions or uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.



However, according to the current specification [1] for PUCCH collision handling below, it is unclear whether CD-SSB is also considered for the validation in addition to NCD-SSB.
	A SS/PBCH block symbol is a symbol of an SS/PBCH block with candidate SS/PBCH block index corresponding to the SS/PBCH block index indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB if provided 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.
For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex as a first symbol, and
-	consecutive UL symbols, as described in clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols



More specifically, it does not state whether the SSB used for collision handling is within active BWP. Based on the current description, if SSB which is not included in the active BWP is also considered for collision handling, a UE determines the slot for PUCCH repetition which does not overlap with the symbols for CD-SSB OR NCD-SSB, and hence it can be interpreted that only the symbols which does not overlap with both CD-SSB and NCD-SSB can be used for PUCCH transmission. Therefore, it should be clarified whether CD-SSB is also considered for the validation in addition to NCD-SSB, then the collision handling between CD-SSB and PUCCH should be also specified if CD-SSB is also considered for collision handling.
In fact, similar clarification is needed even for issue 5.3 in the agreement above, i.e., whether CD-SSB is considered for PUCCH collision handling when no SSB is include in the active BWP.

Proposal 2:
· For a RedCap UE in RRC CONNECTED state operating in a DL BWP without CD-SSB but with NCD-SSB,
· At least NCD-SSB should be applied for collision handling with PUCCH repetition.
· FFS: Whether CD-SSB should be applied for collision handling with PUCCH repetition.
· For a RedCap UE in RRC CONNECTED state operating in a DL BWP without any SSB,
· FFS: Whether CD-SSB should be applied for collision handling with PUCCH repetition.


2.2. NCD-SSB for SDT in separate initial BWP
At the RAN1#112 meeting, CG/RA-SDT operations in RedCap specific separate initial BWP which does not include CD-SSB but NCD-SSB was discussed but no conclusion/agreement was made. However, at the RAN2#121 meeting, it was agreed that CG/RA-SDT can be performed in the initial BWP which does not include CD-SSB but NCD-SSB, and corresponding CRs [2][3] were also agreed.
According to the RAN2 CR [2], NCD-SSB is used in RRC INACTIVE state only for SDT purpose. 
	ncd-SSB-RedCapInitialBWP-SDT
Indicates that the UE uses the RedCap-specific initial DL BWP associated with the NCD-SSB for SDT. The network configures this field if a RedCap UE is configured with SDT in the RedCap-specific initial DL BWP not associated with CD-SSB. If configured, the NCD-SSB indicated by this field can only be used during the SDT procedure for CG-SDT or RA-SDT.



As extensively discussed in the previous RAN1 WI phase, NW overhead of resource/power consumption by mandating NCD-SSB transmission for RedCap UE was strongly concerned and it was agreed that NCD-SSB is transmitted only for RRC CONNECTED state considering that SSB is not necessary for RACH procedure. Given that RRC INACTIVE sate can be the dominant state for RedCap-targeting use cases/services, NCD-SSB transmission would significantly affect to the NW overhead when NCD-SSB is transmitted in RRC INACTIVE state. Therefore, to minimize the NCD-SSB overhead for SDT, it should be surely avoided that NCD-SSB is always transmitted when the UE is in RRC INACTIVE state.
It is unclear from RAN1 perspective how to limit the NCD-SSB transmission only for SDT, i.e., the detailed timing when a RedCap UE assumes NCD-SSB reception. Thus, RAN1 should clarify when a RedCap UE expect to start the reception of NCD-SSB for SDT procedure.
For RedCap operation, SSB is not required for RACH procedure and RedCap UEs can perform RACH in the separate initial BWP which does not include any SSB. In that sense, NCD-SSB is not required to be transmitted before the contention has been resolved especially for RA-SDT, then NCD-SSB can be transmitted only for the subsequent SDT. In our understanding, after the contention resolution, NCD-SSB is transmitted before the first dynamic grant which schedules subsequent SDT PDSCH/PUSCH. Furthermore, the detailed timing on NCD-SSB reception for subsequent SDT can be further clarified, e.g., the similar handling to MsgA PUSCH occasion validation can be applied. More specifically, when the contention resolution has been done with RA-SDT initial transmission, a UE assume to receive an NCD-SSB at least Ngap symbol before the first symbol of search space for SDT which schedules subsequent SDT, where Ngap is specified in Table 8.1-2 in TS38.213.

Proposal 3:
NCD-SSB is transmitted only for the subsequent SDT if RA-SDT is configured in a separate initial BWP which does not include CD-SSB but include NCD-SSB.
· FFS: Whether the detailed timing on NCD-SSB reception for subsequent SDT should be further clarified.


3. Conclusion
In this contribution, we discussed the remaining issues for RedCap UEs. Based on the discussion, we made following proposal.

Proposal 1:
For a RedCap UE in RRC CONNECTED state operating in a DL BWP without CD-SSB but with NCD-SSB, CD-SSB should be applied for PRACH/MsgA PUSCH occasion validation.

Proposal 2:
· For a RedCap UE in RRC CONNECTED state operating in a DL BWP without CD-SSB but with NCD-SSB,
· At least NCD-SSB should be applied for collision handling with PUCCH repetition.
· FFS: Whether CD-SSB should be applied for collision handling with PUCCH repetition.
· For a RedCap UE in RRC CONNECTED state operating in a DL BWP without any SSB,
· FFS: Whether CD-SSB should be applied for collision handling with PUCCH repetition.

Proposal 3:
NCD-SSB is transmitted only for the subsequent SDT if RA-SDT is configured in a separate initial BWP which does not include CD-SSB but include NCD-SSB.
· FFS: Whether the detailed timing on NCD-SSB reception for subsequent SDT should be further clarified.
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