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

2. Discussion
2.1. UL occasion validation/repetition resource counting with NCD-SSB
At the previous RAN1 meetings, the following cases are discussed which of CD-SSB and/or NCD-SSB should be applied;
· Case 1: PRACH occasion validation (38.213 clause 8.1)
· Case 2: MsgA PUSCH occasion validation (38.213 clause 8.1A)
· Case 3: Msg3 PUSCH repetition resource counting (38.213 clause 8.3)
· Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
· Case 5: CG-PUSCH occasion validation (38.213 clause 19.1)

At the RAN1#114 meeting, it was agreed to apply only CD-SSB for the case 1, 2, 3 and 5.
For case 4, collision handling for PUCCH repetition seems already clear according to the following description from section 17.1 in TS38.213 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.



According to the current specification in TS38.213 for PUCCH collision handling below, CD-SSB is considered for the validation in addition to NCD-SSB. More specifically, it does not state whether the SSB used for collision handling is within active BWP, however, based on the current description, a UE determines the slot for PUCCH repetition which does not overlap with the symbols for CD-SSB OR NCD-SSB. And hence it is interpreted that only the symbols which does not overlap with both CD-SSB and NCD-SSB can be used for PUCCH repetition transmission. With this understanding, both CD-SSB and NCD-SSB should be considered for this case and no specification impact is expected.
	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



Based on the discussion above, we made the following proposal;
Proposal 1: RAN1 should conclude to apply both CD-SSB and NCD-SSB for PUCCH repetition resource counting in BWP with NCD-SSB.


2.2. Paging occasion for CG-SDT with HD-FDD RedCap
LS from RAN2
At the RAN1#112bis-e meeting, it was pointed that there is a misalignment among RAN1, RAN2 and RAN4 specification regarding paging occasion for CG-SDT with HD-FDD RedCap UE. Then, RAN2 sent an LS [1] to RAN1 and RAN4 to notify RAN2’s understanding on paging and CG-SDT collision handling.
According to the current RAN1 specification below, collision between paging occasion and CG-SDT is not expected by the UE and it would be avoided by proper NW configuration.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols.



However, based on the LS from RAN2 below, collision between paging occasion and CG-SDT itself is allowed. More specifically, even if some paging occasions are overlapped with CG-SDT occasion, a UE is only required to monitor the paging in any paging occasion at least once per modification period and other paging occasions are available.
	It is RAN2’s understanding that although information pertaining to this can be found in e.g., 38.213, clause 17.2 or in 38.133, clause 5.1B.2.6, the UE is only required to monitor paging for SI change indication in any paging occasion at least once per modification period during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. 
Similar to connected mode behaviour, since the UE is only required to monitor the paging in any paging occasion at least once per modification period, there should be other paging occasions available (within the modification period) to monitor the paging for SI change even if some of them overlap with the CG-SDT occasion(s).



Furthermore, based on the LS from RAN4 [2], RAN4 will update the specification to align with RAN2 understanding.
Therefore, to align with RAN2 and RAN4 specification, RAN1 should modify the specification accordingly to allow collision between Type-2 CSS and CG-SDT PUSCH as follows.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission as described in clause 19.2 in the set of symbols.
When a Type-2-PDCCH CSS set configuration for PDCCH reception and configured-grant based PUSCH transmission as described in clause 19.2 are configured in the same set of symbols, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].




LS from RAN4
As mentioned above, RAN4 sent a reply LS [2] to RAN1 and RAN2 as follows.
	[bookmark: _Hlk143661393]RAN4 thanks RAN2 for the sent LS R2-2304562 on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs. RAN4 discussed the LS regarding RAN2’s understanding on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs with respect to the corresponding requirements in RAN4 spesifications in 38.133, clause 5.1B.2.6, and reached the following agreement in RAN4#108 meeting:
	Agreement: 
RAN4 will further update requirements for the case of partial collisions of POs with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period based on RAN2 LS
There are no existing RRM requirements for the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period.
RAN4 is not planning to cover this scenario in Rel-17 or Rel-18 specifications. 


Based on the above agreement, RAN4 will make the necessary update on clause 5.1B.2.6 in 38.133 to resolve the misalignment issue between RAN2 and RAN4 specifications. 
RAN4 kindly asks RAN2 and RAN1 to take the above information into account. Also, RAN4 would like to check with RAN1 and RAN2 whether the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period is a valid scenario.



Regarding the request from RAN4, i.e., whether the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period, the configuration itself can be valid in our view. Based on the LS from RAN2[1], a UE should monitor paging at least once per modification period, and then one CG-SDT can be dropped per modification period based on current RAN4 specification for this case. However, it is noted in LS from RAN4 [2] that RAN4 will not address this case in Rel-17/18 specification. In this sense, this case should be excluded from RAN1 specification. Based on the discussion above, we propose the following TP. 
Proposal 2: Apply the following TP in TS38.213 section 17.2.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission as described in clause 19.2 in the set of symbols. A HD-UE does not expect that all the sets of symbols for Type-2-PDCCH CSS set configuration for PDCCH reception are in the sets of symbols for configured-grant based PUSCH transmission as described in clause 19.2.
When a Type-2-PDCCH CSS set configuration for PDCCH reception and configured-grant based PUSCH transmission as described in clause 19.2 are configured in the same set of symbols, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].



We propose the corresponding draft CR as well in [3].

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

Proposal 1: RAN1 should conclude to apply both CD-SSB and NCD-SSB for PUCCH repetition resource counting in BWP with NCD-SSB.

Proposal 2: Apply the following TP in TS38.213 section 17.2.
	A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols except Type-2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and configured-grant based PUSCH transmission as described in clause 19.2 in the set of symbols. A HD-UE does not expect that all the sets of symbols for Type-2-PDCCH CSS set configuration for PDCCH reception are in the sets of symbols for configured-grant based PUSCH transmission as described in clause 19.2.
When a Type-2-PDCCH CSS set configuration for PDCCH reception and configured-grant based PUSCH transmission as described in clause 19.2 are configured in the same set of symbols, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].
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