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Introduction
In this contribution, several remaining issues on RedCap SDT operation are to be discussed.

Discussion
Uplink resources overlapping with NCD-SSB in TDD band
In this paragraph, uplink occasions refers to PRACH occasions, MsgA PUSCH occasions and CG-SDT PUSCH occasions. These uplink occasions may be partial or fully overlapping with SSBs in time domain. It has been specified that the uplink occasion is invalid if it occurs with SSBs. Besides, there are also collision handling rules specified in TS 38.213 clause 11 that the SSBs is prioritized if there is overlapping between SSBs and uplink transmissions. It is our common understanding that these SSBs refers to CD-SSBs. While, in previous RAN and RAN2 meetings, it is agreed to introduce NCD-SSBs for the case of SDT configuring in the RedCap-specific initial downlink BWP without CD-SSB [1]. So, some companies propose to take NCD-SSBs into considerations for uplink occasions validation and collision handling rule. In the RedCap-specific initial BWP, there may be RedCap UEs not supporting SDT sharing the same RO/PO configuration with RedCap UEs supporting SDT. While, since NCD-SSB is only configured for the UEs supporting SDT, So different valid ROs/MsgA POs will be determined in the same RO/MsgA PO sets by these two different RedCap UEs if taking NCD-SSB into consideration. Furthermore, it is hard for the gNB to maintain the SSB-to-RO or the MsgA RO-to- PRU mapping relationship. Therefore, it is not reasonable to take NCD-SSB into account for the RO and MsgA PO validation. For the CG-SDT PO, it is the UE-specific resource and the above problem for RO and MsgA PO doesn’t exist for it. But, we can’t see the necessity to change the validation rule since it can still works. For the collision handling rule, we still can’t see any strong motivation to enhance it in the Rel-17 SDT maintenance phase. Besides, from our view, this overlapping problem actually can be solved by implementations without any spec impact. For example, the gNB ensure that there is no overlapping between NCD-SSB and uplink occasions. Or, it depends on the UE how to handle it when the overlapping occurs between uplink occasions and NCD-SSBs. 
[bookmark: _Hlk131508884] In addition, according to TS 38.331, NCD-SSBs have the same value for the property ssb-PositionsInBurst with their corresponding CD-SSBs. some companies concern that the description in TS 38.213, “the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon” is ambiguous for our understanding, whether it implies that both CD-SSBs and NCD-SSBs are used for RO validation and collision handling. We recommend to make a conclusion for the explanation that SSBs mentioned in this sentence only refers to CD-SSB. With this conclusion, there is no need to further change the specification anymore. 
Besides, in RAN1#112bis-e meeting, the NCD-SSBs impact on PUCCH repetitions and PUSCH repetitions resource counting were also discussed.  Actually, it seems that there is no PUCCH repetitions in inactive states in Rel-17, and it is introduced in Rel-18 NTN, so it may be out of the scope. For Msg3 PUSCH repetitions, we share the same view as our analysis on RO/PO validation in this section that NCD-SSBs will not be used for Msg3 repetition resource counting and the resource overlapping can be handled by the gNB or UE implementation.

Proposal 1: The overlapping between NCD-SSB and RO/MSGA PO/CG-SDT PO is handled by implementation without any spec change. 
Proposal 2: For uplink occasions validation and collision handling, the text “the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon” in the specifications refers to CD-SSB.
Proposal 3: Msg3 PUSCH repetition resource counting is not based on NCD-SSB.

Collision handling between valid CG-SDT PO and paging occasions for HD-FDD 
For the collision handling bet ween paging occasions and CG-SDT occasions for HD-FDD UEs, the related LS has been received from RAN2 as follows.
	1	Overall description
RAN2 has discussed possible clarifications on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs based on specification text in RAN2 and relevant sections in RAN1 and RAN4. 
Current RAN2 specifications do not explicitly specify what happens for UEs in half duplex mode if a paging occasion conflicts with a CG-SDT occasion. 
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). 
Hence, RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications.
2	Actions
To RAN WG1 and RAN WG4
ACTION: 	RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications for CG-SDT with HD-FDD Redcap.




During RAN1#106bis-e meeting, the following agreement was achieved for HD-FDD RedCap UEs on the collision handling between cell-specifically higher layer configured DL receptions and dedicated higher layer configured UL transmissions.
	Agreements: [38.213]
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: whether or not there are conditions that need to be considered




Based on the agreement above, it is clear that the gNB should avoid configuring Type 1 CSS sets and CG PUSCH resources that overlap partially or fully in the time domain. In our view, even if some paging monitoring occasions configured by a Type 1 CSS set do not belong to a specific UE, they should not overlap with the CG-SDT PUSCH occasion of that UE. Furthermore, we believe that the collision handling rule should not distinguish the RRC state. In the maintenance phase, there is no need to spend duplicate efforts on an issue that has already reached a solid agreement in the Rel-17 SDT WI phase. Therefore, we propose reusing the same agreement above for CG-SDT PUSCH, and no specification changes are necessary.

Proposal 4: Send an LS to RAN2 and RAN4 to clarify that, the collision between any paging PDCCH monitoring occasions and CG-SDT PUSCH occasions is expected to be avoided by gNB configuration, and further RAN1 specification change is not necessary. 


[bookmark: _Ref494215420][bookmark: _GoBack]Conclusion
In this contribution, we discuss the remaining issues in RAN1 to support small data transmission in inactive state. Based on the discussion, our views are summarized as follows.

Proposal 1: The overlapping between NCD-SSB and RO/MSGA PO/CG-SDT PO is handled by implementation without any spec change. 
Proposal 2: For uplink occasions validation and collision handling, the text “the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon” in the specifications refers to CD-SSB.
Proposal 3: Msg3 PUSCH repetition resource counting is not based on NCD-SSB.
Proposal 4: Send an LS to RAN2 and RAN4 to clarify that, the collision between any paging PDCCH monitoring occasions and CG-SDT PUSCH occasions is expected to be avoided by gNB configuration, and further RAN1 specification change is not necessary. 
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