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[bookmark: foreword][bookmark: scope]Introduction
This feature lead (FL) summary (FLS) concerns the Rel-17 work item (WI) for support of reduced capability (RedCap) NR devices [1, 2]. The latest FLS from previous RAN1 meetings can be found in [3], and the resulting agreed RAN1 CR can be found in [4], and the latest RAN1 agreement summary is available in [5].
This document summarizes contributions [6] – [16] submitted to agenda item 7.2, and contributions [17] – [21] submitted to agenda item 5, and the following email discussion:
	[114-R17-RedCap] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc. – Johan (Ericsson)




The issues in this document are tagged and color coded with High Priority, Medium Priority, and Low Priority and the proposals that are candidates for treatment in the Thursday online session are furthermore tagged FL6 and listed below. The previous FLS can be found in [23].
	High Priority Proposal 1-3d:
· Adopt the following text in 38.213 clause 17.1:
· 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.

High Priority Proposal 1-5d:
· 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 both CD-SSB and NCD-SSB:
· Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
· 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.

High Priority Proposal 6-1c:
· Down-select between the following options after RAN4 has progressed further with their LS analysis:
· Option 1: Update 38.213 clause 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. For both a Type-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, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].
· Option 2: Update 38.213 clause 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. A HD-UE does not expect to decode both a Type-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.
· Option 3: No RAN1 specification change.

Medium Priority Proposal 3-1b:
Agree the following update for 38.213 clause 17.1:
	For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. 
For a RedCap UE indicating a capability to use an initial DL BWP that includes the SS/PBCH blocks provided by NonCellDefiningSSB for PUSCH transmission in RRC_INACTIVE state, if the UE is provided NonCellDefiningSSB in ncd-SSB-RedCapInitialBWP-SDT, then during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19) the UE uses the SS/PBCH blocks provided by NonCellDefiningSSB for the purposes for which the UE would otherwise have used the SS/PBCH blocks that the UE used to obtain SIB1.
If the active DL BWP provided by BWP-DownlinkDedicated, or the initial DL BWP during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19), includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.


 



FL5 Question 0-1a: Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Point(s) of contact
	Email address(es)

	Vivo
	Lihui Wang
	wanglihui@vivo.com

	Qualcomm
	Peter Gaal
	pgaal@qti.qualcomm.com

	Qualcomm
	Jing Lei
	leijing@qti.qualcomm.com

	CATT
	Yongqiang Fei
	feiyongqiang@catt.cn

	CMCC
	Jiazhen Zhang
	zhangjiazhen@chinamobile.com

	NTT DOCOMO
	Mayuko Okano
	mayuko.okano.ca@nttdocomo.com

	Ericsson
	Sandeep Narayanan Kadan Veedu
	sandeep.narayanan.kadan.veedu@ericsson.com

	NEC
	Takahiro Sasaki
	takahiro.sasaki@nec.com

	Xiaomi
	Xuemei Qiao
	qiaoxuemei@xiaomi.com

	MediaTek
	Chiou-Wei Tsai
	cw.tsai@mediatek.com

	ZTE
	Ziyang Li
	li.ziyang1@zte.com.cn

	Nokia
	David Bhatoolaul
	david.bhatoolaul@nokia.com

	LGE
	Jay KIM
	jaehyung.kim@lge.com



Issue #1: TDD UL validation in BWP with NCD-SSB
RAN1#112bis-e discussed the following cases for TDD UL validation in BWP with NCD-SSB for RedCap UEs [3]:
· Case 1: PRACH occasion validation (38.213 [22] clause 8.1)
· Case 2: MsgA PUSCH occasion validation (38.213 [22] clause 8.1A)
· Case 3: Msg3 PUSCH repetition resource counting (38.213 [22] clause 8.3)
· Case 4: PUCCH repetition resource counting (38.213 [22] clause 9.2.6)
· Case 5: CG-PUSCH occasion validation (38.213 [22] clause 19.1)
The following contributions to this meeting concern TDD UL validation in BWP with NCD-SSB for RedCap UEs:
	[6]
	R1-2306722
	Remaining issues for Rel-17 RedCap
	Vivo

	[8]
	R1-2307034
	Discussion on UL channel validation in BWP with NCD-SSB in TDD
	CATT

	[9]
	R1-2307344
(Section 2.1)
	Discussion on RedCap SDT operation
	Xiaomi

	[10]
	R1-2307416
	Maintenance Issues for Rel-17 NR RedCap
	Nokia, Nokia Shanghai Bell

	[11]
	R1-2307451
(Section 2.1)
	Discussion on remaining issues for RedCap
	NTT DOCOMO, INC.

	[12]
	R1-2308037
	Draft CR for 38.213 on UL resource validation with SSB
	MediaTek Inc.

	[13]
	R1-2308038
	On UL resource validation with SSB
	MediaTek Inc.

	[14]
	R1-2308126
(Issue 1.2)
	Maintenance issues for Rel-17 NR RedCap
	Ericsson



The views expressed in the above contributions are summarized below:
· Case 1: PRACH occasion validation (38.213 [22] clause 8.1)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
· Case 2: MsgA PUSCH occasion validation (38.213 [22] clause 8.1A)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
· Case 3: Msg3 PUSCH repetition resource counting (38.213 [22] clause 8.3)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [6, 10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
· Case 4: PUCCH repetition resource counting (38.213 [22] clause 9.2.6)
· Contributions [6, 8, 10, 11] argue that it should be based on both CD-SSB and NCD-SSB.
· Contribution [14] argues that it should be based on CD-SSB.
· Contributions [8, 10, 14] argue that no specification updates are needed.
· Contribution [9] suggests that there is no PUCCH repetition in inactive states in Rel-17, and that it is introduced in Rel-18 NTN, so it may be out of scope.
· Case 5: CG-PUSCH occasion validation (38.213 [22] clause 19.1)
· Contributions [6, 8, 9, 11, 13, 14] argue that it should be based on CD-SSB.
· Contribution [10] argues that it should be based on both CD-SSB and NCD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
For further background information and discussion, please refer to Issue #1 in the RAN1#112bis-e FLS [3].

Case 1: PRACH occasion validation
FL1 High Priority Question 1-1a: Should the determination of the following case be based on CD-SSB? If the answer is no, please elaborate in the comment field.
· Case 1: PRACH occasion validation (38.213 [22] clause 8.1)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
	Company
	Y/N
	Comments

	vivo
	Y
	Although we think 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 TS 38.213 Clause 8.1 referring to CD-SSB is clear.   

	Qualcomm
	Y
	

	ZTE, Sanechips
	Y
	

	CATT
	Y
	

	CMCC
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB1
	Y
	

	Ericsson
	Y
	

	FL2
	Based on the responses received so far, the answer to the question seems to be yes. This issue has been marked as High Priority. Companies are invited to provide further comments if needed.

	Huawei, HiSi
	Y
	

	Xiaomi
	Y
	

	MediaTek
	Y
	



The above received responses are considered in Proposal 1-3b below.

Case 2: MsgA PUSCH occasion validation
FL1 High Priority Question 1-2a: Should the determination of the following case be based on CD-SSB? If the answer is no, please elaborate in the comment field.
· Case 2: MsgA PUSCH occasion validation (38.213 [22] clause 8.1A)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
	Company
	Y/N
	Comments

	vivo
	Y
	Same comment for Case 1.

	Qualcomm
	Y
	

	ZTE, Sanechips
	Y
	

	CATT
	Y
	

	CMCC
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB1
	Y
	

	Ericsson
	Y
	

	FL2
	Based on the responses received so far, the answer to the question seems to be yes. This issue has been marked as High Priority. Companies are invited to provide further comments if needed.

	Huawei, HiSi
	Y
	

	Xiaomi
	Y
	

	MediaTek
	Y
	



The above received responses are considered in Proposal 1-3b below.

Case 3: PUSCH repetition resource counting
FL1 High Priority Question 1-3a: Should the determination of the following case be based on CD-SSB? If the answer is no, please elaborate in the comment field.
· Case 3: Msg3 PUSCH repetition resource counting (38.213 [22] clause 8.3)
· Contributions [6, 8, 9, 10, 11, 13, 14] argue that it should be based on CD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [6] propose specification updates for 38.214.
· Contributions [8, 9, 14] argue that no specification updates are needed.
	Company
	Y/N
	Comments

	vivo
	Y
	During previous discussions, companies seem have the common understanding that if the parent IE is stated as for Case 1/2 that “ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon”, the SSB refers to CD-SSB. 
When the parent IE “in SIB1 or in ServingCellConfigCommon” is NOT stated, just “ssb-PositionsInBurst”, this SSB include both CD and NCD-SSB. 
Checking TS 38.214, we found following description for Msg.3 PUSCH repetition resource take the NCD-SSB into account, which we think need correction.
TS 38.214 Clause 6.1.2.1 Resource allocation in time domain
For unpaired spectrum:
[Omit irrelevant text]
· [bookmark: _Hlk140480528]The UE determines 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
· A slot is not counted in the number of 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
· [bookmark: _Hlk140480584]The UE determines 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH. 
· A slot is not counted in the number of 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

	Qualcomm
	Y
	

	ZTE, Sanechips
	Y
	

	CATT
	Y
	

	CMCC
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB1
	Y
	

	Ericsson
	Y
	

	FL2
	Based on the responses received so far, the answer to the question seems to be yes. This issue has been marked as High Priority. Companies are invited to provide further comments if needed.

	Huawei, HiSi
	Y
	

	Xiaomi
	Y
	

	MediaTek
	Y
	



Based on the responses received to Questions 1.1a, 1.2a, and 1.3a, the following proposal can be considered.
FL3 High Priority Proposal 1-3b:
· 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 (38.213 clause 8.3)
· FFS whether/how to update RAN1 specification(s) to capture the above determination rules.
The above proposal was treated in the Tuesday online session and the following agreement was made:
	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.



The above agreement has an FFS regarding the potential RAN1 specification impacts.
FL4 High Priority Question 1-3c: What, if any, RAN1 specification updates are needed to capture the above determination rules?
	Company
	Comments

	vivo
	For Msg3 PUSCH repetition resource counting, Spec 214 need to be updated. Reason is given as follows:
During previous discussions, companies seem have the common understanding that if the parent IE is stated as for Case 1/2 that “ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon”, the SSB refers to CD-SSB. 
When the parent IE “in SIB1 or in ServingCellConfigCommon” is NOT stated, just “ssb-PositionsInBurst”, this SSB include both CD and NCD-SSB. 
Checking TS 38.214, we found following description for Msg.3 PUSCH repetition resource take the NCD-SSB into account, which we think need correction.
TS 38.214 Clause 6.1.2.1 Resource allocation in time domain
For unpaired spectrum:
[Omit irrelevant text]
· The UE determines 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
· A slot is not counted in the number of 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
· The UE determines 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH. 
A slot is not counted in the number of 𝑁∙𝐾 slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

	Qualcomm
	We think a general statement can be made for UL resource validation/counting in Clause 17.1 of TS 38.213 for R17 RedCap UE. If needed, references to other clauses/specs relevant to the agreements can be added as well.

	DOCOMO
	In our view, if “ssb-PositionsInBurst” is not stated as “by NonCellDefiningSSB”, CD-SSB is referred in the current specification. Therefore, we don’t see the strong need to update the current spec.
However, if this is not common understanding, we are fine to clarify it in spec.

	Ericsson
	We prefer the approach suggested by Qualcomm.



Based on the above received responses, perhaps the following proposal can be considered, which borrows text from the draft CR in contribution [27] to an earlier meeting.
FL5/FL6 High Priority Proposal 1-3d:
· Adopt the following text in 38.213 clause 17.1:
· 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.
	Company
	Y/N
	Comments

	CATT
	Y
	OK with this clarification in RedCap clause

	Qualcomm
	Y
	

	vivo
	Y
	

	Xiaomi2
	
	Prefer to adopt it as a conclusion instead of CR. 

	DOCOMO
	Y
	

	NEC
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	LGE
	Y
	



Case 4: PUCCH repetition resource counting
FL1 High Priority Question 1-4a: Should the determination of the following case be based on both CD-SSB and NCD-SSB? If the answer is no, please elaborate in the comment field.
· Case 4: PUCCH repetition resource counting (38.213 [22] clause 9.2.6)
· Contributions [6, 8, 10, 11] argue that it should be based on both CD-SSB and NCD-SSB.
· Contribution [14] argues that it should be based on CD-SSB.
· Contributions [6, 8, 10, 14] argue that no specification updates are needed.
· Contribution [9] suggests that there is no PUCCH repetition in inactive states in Rel-17, and that it is introduced in Rel-18 NTN, so it may be out of scope.
	Company
	Y/N
	Comments

	vivo
	Y
	

	Qualcomm
	N
	It should be based on CD-SSB. A RedCap UE shall follow the same rule in UL resource validation/counting. 

	ZTE, Sanechips
	Y
	

	CATT
	Y
	

	CMCC
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB1
	Y
	

	Ericsson
	Fine
	

	FL2
	Most responses received so far express that the answer to the question should be yes. This issue has been marked as High Priority. Companies are invited to provide further comments if needed.

	Qualcomm
	
	A RedCap UE shall follow the same and consistent rule in UL resource validation/counting. Similar to other cases of RRC-configured UL resources (e.g., CG-PUSCH for SDT), RedCap UE shall not consider both CD-SSB and NCD-SSB in the case of PUCCH.

	Huawei, HiSi
	
	Based on CD-SSB only is also fine. This simplifies the UE implementation.

	Xiaomi
	Y
	There is no PUCCH repetition in inactive states in Rel-17, and PUCCH repetition is introduced in Rel-18 NTN. During RRC_CONNECTED states, NCD-SSB has already been introduced for NR normal UE in the legacy release, however it is not used for the available slot counting. So, the same principle can be reused.

	MediaTek
	
	We also prefer for applying CD-SSB only which simplifies UE’s implementation. It is more forward compatible in case PUCCH repetition is supported for PUCCH in common resource (e.g. ACK to Msg4) in the future. 



The above received responses are considered in Proposal 1-5b below.

Case 5: CG-PUSCH occasion validation
FL1 High Priority Question 1-5a: Should the determination of the following case be based on CD-SSB? If the answer is no, please elaborate in the comment field.
· Case 5: CG-PUSCH occasion validation (38.213 [22] clause 19.1)
· Contributions [6, 8, 9, 11, 13, 14] argue that it should be based on CD-SSB.
· Contribution [10] argues that it should be based on both CD-SSB and NCD-SSB.
· Contributions [10, 12, 13] propose specification updates for 38.213.
· Contributions [8, 9, 14] argue that no specification updates are needed.
	Company
	Y/N
	Comments

	vivo
	Y
	

	Qualcomm
	Y
	

	ZTE, Sanechips
	Y
	

	CATT
	Y
	

	CMCC
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB1
	
	Will follow the majority view

	Ericsson
	
	If we go with the same arguments for PUCCH repetition resource counting, CG-PUSCH occasion validation should be based on both CD-SSB and NCD-SSB? 

	FL2
	Most responses received so far express that the answer to the question should be yes. This issue has been marked as High Priority. Companies are invited to provide further comments if needed.

	Huawei, HiSilicon
	
	Prefer the same rule of this as the one to be adopted for PUCCH repetition. INACTIVE state should be the same as Connected state.

	Xiaomi
	Y in general
	But it still seems a little bit strange for the case that there is NCD-SSB in the RedCap-specific initial BWP but CD-SSB is also used for CG-SDT PUSCH occasion validation. I guess it may be designed for some cases, e.g., CD-SSB for RRM measurement, in which case the UE should prioritize the reception of CD-SSB. In addition, for the gNB without TDD duplex mode, may be CD-SSB should also be prioritized from gNB point of view.

	MediaTek
	Y
	Prefer CD-SSB as for other cases



Based on the responses received to Questions 1.4a and 1-5a, the following proposal can be considered.
FL3/FL4 High Priority Proposal 1-5b:
· 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 both CD-SSB and NCD-SSB:
· Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
· 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.
	Company
	Y/N
	Comments

	vivo
	
	We suggest to separate the discussion for Case 4 and Case 5. 
For Case 4, both CD-SSB and NCD-SSB.
For Case 5 targeting for idle/inactive UE, we prefer only use CD-SSB.

	Qualcomm
	N
	As commented in online discussion, we think a RedCap UE shall follow the same rule and consider CD-SSB only in UL resource validation including Case 4 and Case 5. In fact, this will simplify both UE and NW implementation, and avoid potential ambiguity/inconsistency when RedCap UE and eMBB UE co-exist on a TDD cell.
For both Case 4 and Case 5, if a RedCap UE and an eMBB UE apply CD-SSB only for UL resource validation, they can be multiplexed on the same set of PUCCH/CG-PUSCH resources (e.g., by CDM) to maximize the spectrum efficiency. 
On the other hand, if both CD-SSB and NCD-SSB are used for Case 4 and Case 5, it will increase the complexity of RedCap UE (i.e., higher implementation complexity than an eMBB UE), which defeats the purpose of “UE complexity reduction” for RedCap devices. 

	CATT
	N
	First of all, placing Case 4 and Case 5 is improper, since the baseline (current spec) is different – PDCCH repetition considers both CD-SSB and NCD-SSB while CG-PUSCH does not. It is forcing spec change.
Second we think using NCD-SSB for CG-PUSCH occasion validation makes situation difficult since occasion and also the SSB-to-PO mapping will be different between RedCap UE and normal UE. 

	DOCOMO
	Y for case 4
N for case 5
	For CG-PUSCH, there is association between SSB and PUSCH occasion, we prefer to apply the same principle as PRACH.

	Ericsson
	
	Fine with both CD-SSB and NCD-SSB for Case 4
Fine with only CD-SSB for Case 5



Based on the above received responses, the following proposal can be considered.
FL5 High Priority Proposal 1-5c:
· 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 both CD-SSB and NCD-SSB:
· Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
· 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.
	Company
	Y/N
	Comments

	CATT
	Y
	

	Qualcomm
	N for Case 4
Y for Case 5
	As commented in online discussion, we think a RedCap UE shall follow the same rule and consider CD-SSB only in UL resource validation for Case 4 and Case 5. In fact, this will simplify both UE and NW implementation, and avoid potential ambiguity/inconsistency when RedCap UE and eMBB UE co-exist on a TDD cell.
For both Case 4 and Case 5, if a RedCap UE and an eMBB UE apply CD-SSB only for UL resource validation, they can be multiplexed on the same set of PUCCH/CG-PUSCH resources (e.g., by CDM) to maximize the spectrum efficiency. 
On the other hand, if both CD-SSB and NCD-SSB are used for Case 4 and Case 5, it will increase the complexity of RedCap UE (i.e., higher complexity than an eMBB UE which does not support NCD-SSB), which defeats the purpose of “UE complexity reduction” for RedCap devices. 
Finally, when the symbols of NCD-SSB and CD-SSB overlap in time domain on a TDD cell, whether or not to consider NCD-SSB will not change the outcome of PUCCH repetition resource counting based on CD-SSB.

	vivo
	Y 
	

	Xiaomi2
	N for Case 4
Y for Case 5
	For Case 4, we share the similar view with Qualcomm that we can’t get the point why taking NCD-SSB into consideration for RedCap only for the PUCCH available slot counting since only CD-SSB only is used for eMBB UEs. Besides, as our comments in the previous round, there is no PUCCH repetition during RRC_INACTIVE states. So, it is more like a Rel-17 CE maintenance issue (if justified) for both RedCap and eMBB UEs, but not suitable to discuss here.
For Case 5, we think the collision between NCD-SSB and CG-SDT PUSCH can be handled by gNB implementation even in unpaired spectrum, just the similar as agreements for HD-FDD UEs achieved in the previous RAN1 meeting. 
	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





	DOCOMO
	Y
	

	NEC
	
	For case 4, we are OK to handle PUCCH repetition resource counting under CE maintenance.
For case 5, Y.

	Ericsson
	Not needed for Case 4?
Y for Case 5
	For Case 4, since if it’s already clear from the spec that the determination is based on both CD-SSB and NCD-SSB, no further agreement is needed?
	[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc137056408]9.2.6	PUCCH repetition procedure
[bookmark: _Hlk86776043][OMIT IRRELEVANT TEXT] 
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


 

	Nokia, NSB
	Y for Case 5
	For case 4, we have the same understanding as Ericsson.

	LGE
	Y for Case 5
	Agree with Ericsson and Nokia.



Based on the above received responses, the following proposal can be considered.
FL6 High Priority Proposal 1-5d:
· 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 both CD-SSB and NCD-SSB:
· Case 4: PUCCH repetition resource counting (38.213 clause 9.2.6)
· 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.

Issue #2: TDD UL validation in BWP without any SSB
RAN1#112 and RAN1#112bis-e made the following conclusion and agreement regarding TDD UL validation in BWP without any SSB for RedCap UEs [4, 5]:
	Conclusion:
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.

Agreement:
· For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in RRC_CONNECTED state:
· the N_PUCCH^repeat slots for a PUCCH transmission (in Clause 9.2.6, TS38.213)
· FFS: whether specification impact is needed




The following contributions to this meeting concern TDD UL validation in BWP without any SSB for RedCap UEs:
	[11]
	R1-2307451
(Section 2.2)
	Discussion on remaining issues for RedCap
	NTT DOCOMO, INC.

	[14]
	R1-2308126
(Issue 1.1)
	Maintenance issues for Rel-17 NR RedCap
	Ericsson



Contribution [11] has the following proposal:
· Proposal 6: No specification impact is required for the following agreement:
· For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in RRC_CONNECTED state:
· the N_PUCCH^repeat slots for a PUCCH transmission (in Clause 9.2.6, TS38.213)
Contribution [14] has the following proposal:
· Proposal 1: Make a similar conclusion for Msg3 PUSCH repetition as for PRACH, MsgA PUSCH, and PUCCH repetition:
· For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in all RRC states:
· Msg3 PUSCH repetition resource validation (in Clause 8.3, TS 38.213)
· Note: No specification impact is expected.
For further background information and discussion, please refer to Issue #2 in the RAN1#112bis-e FLS [3].
FL1 Low Priority Question 2-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	vivo
	L
	No spec change is the outcome of no resolution for the FFS. 

	Qualcomm
	M/H
	It would be good to clarify that a RedCap UE shall follow the same rule for UL resource validation/counting.

	ZTE, Sanechips
	L
	

	CATT
	L
	

	DOCOMO
	M/H
	It is captured as FFS in the agreement. If the current spec is clear enough among companies to apply only CD-SSB, no spec change is required.

	Nokia, NSB1
	L
	

	Ericsson 
	L
	We do not expect any spec change

	NEC
	L
	

	FL2
	Based on the responses received so far, this issue has been marked as Low Priority for this meeting. Companies are invited to provide further comments if needed.

	Xiaomi
	L
	



Issue #3: SDT operation in BWP with NCD-SSB
RAN1#112bis-e discussed SDT operation with NCD-SSB for RedCap UEs [3], including this TP for 38.213 clause 17.1:
	For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. 
For a RedCap UE indicating a capability to use an initial DL BWP that includes NCD-SSB for PUSCH transmission in RRC_INACTIVE state, if the UE is provided NonCellDefiningSSB in ncd-SSB-RedCapInitialBWP-SDT, then during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19) the UE uses the SS/PBCH blocks provided by NonCellDefiningSSB for the purposes for which it would otherwise have used the SS/PBCH blocks that the UE used to obtain SIB1.
If the active DL BWP provided by BWP-DownlinkDedicated, or the initial DL BWP during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19), includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.



The following contributions to this RAN1 meeting concern SDT operation in BWP with NCD-SSB for RedCap UEs:
	[7]
	R1-2307001
	Maintenance of Rel-17 RedCap
	NEC

	[14]
	R1-2308126
(Issue 2)
	Maintenance issues for Rel-17 NR RedCap
	Ericsson



Contributions [7, 14] have TPs for 38.213 [22] clause 17.1. The somewhat updated TP in [7] looks like this:
	For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0. 
For a RedCap UE indicating a capability to use an initial DL BWP that includes the SS/PBCH blocks provided by NonCellDefiningSSB NCD-SSB for PUSCH transmission in RRC_INACTIVE state, if the UE is provided NonCellDefiningSSB in ncd-SSB-RedCapInitialBWP-SDT, then during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19) the UE uses the SS/PBCH blocks provided by NonCellDefiningSSB for the purposes for which the UE it would otherwise have used the SS/PBCH blocks that the UE used to obtain SIB1.
If the active DL BWP provided by BWP-DownlinkDedicated, or the initial DL BWP during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19), includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.



For further background information and discussion, please refer to Issue #3 in the RAN1#112bis-e FLS [3].
FL1 Medium Priority Question 3-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	vivo
	H 
	We support the correction and think it makes the spec clear and complete. 

	Qualcomm
	M
	The wording in the TP can be polished to be consistent with the existing spec, which mentions “for a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB.”

	ZTE, Sanechips
	L
	It is not needed since RAN2 has made the agreement and corresponding spec. Additionally, the purpose is not clear.

	CATT
	L
	Agree with ZTE, but the wording seems correct and stable enough so we are fine with a quick endorsement. 

	DOCOMO
	M/H
	Fine to discuss the TP.

	Nokia, NSB1
	M
	Fine to discuss further.

	Ericsson
	M
	Fine to discuss further.

	NEC
	M
	Fine to discuss.

	FL2
	Based on the responses received so far, this issue has been marked as Medium Priority for this meeting. Companies are invited to provide further comments if needed.

	Xiaomi
	M/H
	Fine to discuss the TP.



Based on the above received responses, the following proposal (corresponding to the TP in [7]) can be considered.
FL3/FL4/FL6 Medium Priority Proposal 3-1b:
Agree the following update for 38.213 clause 17.1:
	For an active DL BWP provided by BWP-DownlinkDedicated, unless a UE indicates a capability to operate in the active DL BWP without receiving an SS/PBCH block, the UE in RRC_CONNECTED state assumes that the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB. If the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1, for SS/PBCH block and CORESET multiplexing pattern 1, the UE expects the active DL BWP to include the CORESET with index 0.
For a RedCap UE indicating a capability to use an initial DL BWP that includes the SS/PBCH blocks provided by NonCellDefiningSSB for PUSCH transmission in RRC_INACTIVE state, if the UE is provided NonCellDefiningSSB in ncd-SSB-RedCapInitialBWP-SDT, then during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19) the UE uses the SS/PBCH blocks provided by NonCellDefiningSSB for the purposes for which the UE would otherwise have used the SS/PBCH blocks that the UE used to obtain SIB1.
If the active DL BWP provided by BWP-DownlinkDedicated, or the initial DL BWP during procedure of PUSCH transmission in RRC_INACTIVE state (as described in clause 19), includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.

	Company
	Y/N
	Comments

	Qualcomm
	
	We think it is good to amend Clause 17.1 for SDT operation of RedCap UE when NCD-SSB is present in the RedCap-specific initial DL BWP. However, the wording above is not clear regarding whether NCD-SSB will be used for validation of CG-PUSCH occasions.
Considering this, we suggest to re-visit this TP after companies reaching a consensus on Case 5 of High Priority Proposal 1-5b. 

	CATT
	
	Current spec in Clause 19 is clear that only CD-SSB will be used for the purpose of occasion validation: 
	A UE can be provided by sdt-SSB-Subset a number of SS/PBCH block indexes  to map to a number of valid PUSCH occasions for PUSCH transmissions over an association period. If the UE is not provided sdt-SSB-Subset, the UE determines  from the value of ssb-PositionsInBurst in SIB1.


So no matter how 17.2 is written, NCD-SSB will not be used for occasion validation.
But we also realize that this may not be urgent, as mentioned by ZTE. The CR originates from RAN2 decision, and RAN2 spec already reflects this.

	DOCOMO
	
	Given that it is captured in RAN2 spec, this TP may be not required. We prefer to clarify what this TP tries to clarify in RAN1 spec before we discuss the details on TP wording.

	Ericsson
	Y
	We are fine with updating the text to indicate that the UE uses NCD-SSB for the purposes for which it would otherwise have used CD-SSB, except for CG-PUSCH occasion validation.

	NEC
	Y
	Fine with Ericsson’s update.
Regarding the RAN2 specification, the relevant part would be the following of TS 38.331 (2023-06):
ncd-SSB-RedCapInitialBWP-SDT (SuspendConfig IE)
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.
nonCellDefiningSSB (BWP-DownlinkDedicated IE)
If configured, the RedCap UE operating in this BWP uses this SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM). Furthermore, other parts of the BWP configuration that refer to an SSB (e.g. the "SSB" configured in the QCL-Info IE; the "ssb-Index" configured in the RadioLinkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer implicitily to this NCD-SSB.
The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.
It seems NCD-SSB configuration for an active BWP (nonCellDefiningSSB of BWP-DownlinkDedicated IE) only captures the content of the TP.



Issue #4: SDT operation in BWP without any SSB
RAN1#112bis-e discussed SDT operation without any SSB for RedCap UEs [3], including the following proposal:
	Medium Priority Proposal 4-2d:
· Send an LS to RAN2 to ask if initial (non-subsequent) RA-SDT transmission in a RedCap-specific separate initial BWP without any SSB is supported based on RAN2 agreements.



The following contribution to this RAN1 meeting concerns SDT operation in BWP without any SSB for RedCap UEs:
	[11]
	R1-2307451
(Section 2.3)
	Discussion on remaining issues for RedCap
	NTT DOCOMO, INC.



Contribution [11] has the following proposal:
· Proposal 7: Send an LS to RAN2 to inform that RAN1 conclude NCD-SSB is not required for initial transmission of RA-SDT in BWP without CD-SSB.
For further background information and discussion, please refer to Issue #4 in the RAN1#112bis-e FLS [3].
FL1 Low Priority Question 4-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	vivo
	L
	It has been discussed for several meetings without consensus. 

	Qualcomm
	L
	

	ZTE, Sanechips
	L
	Since RAN2 has supported the NCD-SSB in inactive state for SDT and also preclude this case, we may do not need to further make conclusion for the SDT.

	CATT
	L
	

	DOCOMO
	M/H
	It would be good to clarify the difference between case with and without subsequent SDT transmission, between RAN1 and RAN2.

	Nokia, NSB1
	L
	

	Ericsson
	L
	Although we are fine with the technical proposal, based on the discussion in the earlier meetings, it does not seem likely that it will be fruitful to continue the discussion.

	NEC
	L
	

	FL2
	Based on the responses received so far, this issue has been marked as Low Priority for this meeting. Companies are invited to provide further comments if needed.

	Xiaomi
	L
	According to our RAN2 colleagues, if there is no CD-SSB associated with the RedCap-specific initial DL BWP, NCD-SSB must be configured if SDT exists. 
From our view, further clarification may be not necessary. 



Issue #5: Other NCD-SSB clarifications
The following contributions to this meeting concern other NCD-SSB clarifications for RedCap UEs:
	[15]
	R1-2308142
	Discussion on information transmitted on PBCH payload of NCD-SSB
	Huawei, HiSilicon

	[16]
	R1-2308191
	Draft CR on NCD-SSB for RedCap
	Huawei, HiSilicon



Contribution [15] has the following proposal:
· Proposal 1: The PBCH payload of NCD-SSB should be generated based on information transmitted in the NCD-SSB. This may not require specification impact.
Contribution [16] is a draft CR with the following proposed changes:
· Change 1: Clarify that the periodicity of NCD-SSB can be configured different from that of CD-SSB in a serving cell.
· Change 2: Symbols for NCD-SSB should not be configured as uplink in SFI indication.
FL1 Low Priority Question 5-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	vivo
	H for [16] corrections
L for [15] correction
	For handover case discussed in [15], the RRC configuration message include all information required for a UE to access the target cell so that the UE can access the target cell without reading system information. So, the issue is not clear to us.

	Qualcomm
	L
	The SFN indication by MIB/PBCH of CD-SSB and NCD-SSB should be consistent.
NCD-SSB is not used for cell search.

	ZTE, Sanechips
	L
	For [15], if there is no spec impacts, I guess we do not need to focus on this issue currently.
For [16], NCD-SSB is not used for cell search and RAN2 has defined the different periodicity for NCD-SSB.

	CATT
	L
	

	DOCOMO
	L
	We share the similar view with ZTE.

	Ericsson
	M
	

	NEC
	L
	

	FL2
	Based on the responses received so far, this issue has been marked as Low Priority for this meeting. Companies are invited to provide further comments if needed.

	Huawei, HiSilicon
	
	For [15], our view is that only if NCD-SSB has the same content as CD-SSB, spec update is needed; otherwise, as we currently interpreted, no spec impact is needed. 

	Xiaomi
	L
	



[bookmark: _Hlk41391803]Issue #6: LS on paging occasions for CG-SDT with HD-FDD
RAN1#112bis-e made the following conclusion regarding SDT operation and HD-FDD collision handling [3, 5]:
	Conclusion:
For collision handling between CG-SDT PUSCH and DL resources (except paging) for HD-FDD UEs in inactive state, adopt the same rule as CG PUSCH in connected state.
· Note: No specification impact is expected (except possibly for paging).
· FFS: paging case (pending RAN2 progress)




RAN1 has received an LS from RAN2 on monitoring of paging occasions for CG-SDT with HD-FDD RedCap UEs [17] with the following description and actions:
	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.
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.



The following contributions to this meeting concern the mentioned LS from RAN2.
	[9]
	R1-2307344
(Section 2.2)
	Discussion on RedCap SDT operation
	Xiaomi

	[11]
	R1-2307451
(Section 2.4)
	Discussion on remaining issues for RedCap
	NTT DOCOMO, INC.

	[14]
	R1-2308126
(Issue 3)
	Maintenance issues for Rel-17 NR RedCap
	Ericsson

	[18]
	R1-2307109
	Draft reply LS on paging and CG-SDT conflicting issue for HD-FDD RedCap UE
	ZTE, Sanechips

	[19]
	R1-2306709
	Draft reply LS on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs
	Vivo

	[20]
	R1-2306710
	Discussion on collision handling between paging occasions and CG SDT for HD-FDD UEs
	Vivo

	[21]
	R1-2307108
	Discussion on reply LS on paging overlapping with CG-SDT for HD-FDD RedCap UE
	ZTE, Sanechips



The following views are expressed in the above contributions:
· No RAN1 specification change needed: Contributions [9, 20] argue that collision between any paging PDCCH monitoring occasions and CG-SDT PUSCH occasions is expected to be avoided by gNB configuration and that further RAN1 specification change is not needed.
· Some RAN1 specification change needed: Contributions [11, 14, 21] propose to update TS 38.213 to allow collision between Type-2 CSS and CG-SDT PUSCH, and the smallest update is proposed in contribution [14]:
	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. 



FL1 High Priority Question 6-1a: Is a RAN1 specification needed to address the issue mentioned in the LS? Please elaborate.
	Company
	Y/N
	Comments

	vivo
	N
	Firstly, we did not see any miss alignment between RAN1 and RAN2 specs.
Secondly, the proposed change against previous RAN1 agreements. Unless essential issue is found, we do not support to update the spec.
Besides, the proposed change is not clear and incomplete, if the collision between CG-SDT PUSCH and Paging occasions is allowed and happens, what is the HD-FDD UE behavior? Left to UE implementation? If it is left to UE implementation, can UE neither monitoring paging nor transmit the CG-SDT PUSCH?  

	Qualcomm
	
	For CG-SDT, the maximum configuration period for CG-PUSCH occasion is 640 ms (Clause 19.1 of TS 38.213-V17.6.0), which can be on the same order of a modification period for SI. 
Since a UE performing CG-SDT is required to monitor paging PDCCH at least once per modification period of SI, network configuration should avoid constant collision/overlapping between CG-PUSCH occasion and paging occasion for a HD-FDD RedCap UE.

	ZTE, Sanechips
	Y
	Maybe the following method can be considered to address the concern from the both sides(support gNB handling or UE handling).
	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. A HD-UE does not expect to decode both a Type-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.



Then with this, gNB may schedule this collision case, but the UE would not decode. And also, if there is no collision, RAN1 is also aligned with RAN2’s understanding.

	CATT
	N
	RAN1 in R17 agreed that UE does not expect collision between semi-static UL and semi-static DL configuration. With such understanding NW should avoid configuring overlapping Type2 PDCCH and CG-SDT PUSCH.
Agree with vivo. Unless it is proven that overlapping between Type2 PDCCH and CG-SDT PUSCH is inevitable (gNB has no way to configure non-overlapping configuration), spec change is not needed in RAN1.

	DOCOMO
	Y
	Based on the LS from RAN2, RAN1 spec should allow the configuration of paging occasion and CG-PUSCH occasion in the same set of symbols based on the LS from RAN2. We are fine with revision by ZTE in general.

	Ericsson
	Y
	The 38.213 specification update in [14] is intended to work in tandem with a 38.133 specification update such as the following one proposed in R4-2312628:
“For RedCap UE in HD-FDD mode, if all paging occasions within a modification period overlap with CG-SDT transmission then the UE shall monitor the paging during at least one paging occasion. In this case the UE is allowed to drop the CG-SDT transmission.”

	FL2
	Companies are invited to provide further comments, taking the above comments into account. This issue has been marked as High Priority.

	Xiaomi
	Y
	Share the same view as vivo and other companies that in the Rel-17 maintenance phase, we can’t see the necessity to change the agreements which has been achieved in Rel-17 RedCap WI.
Besides, in our view, it is a RAN1 issue, since there is already stable agreement in RAN1, other WG may just need to follow the RAN1 agreement. 



Based on the above received responses, perhaps the following proposal can be considered. For information, TS 38.133 V17.10.0 clause 5.1B.2.6 mentioned in the below proposal looks like this. The LS from RAN2 may trigger RAN4 to update this clause.
	5.1B.2.6	Maximum interruption in paging reception
The requirements in clause 4.2B.2.6 shall apply for RedCap UEs. 
For RedCap UE in HD-FDD mode, if a paging occasion overlaps with CG-SDT transmission then the UE shall monitor the paging during the paging occasion. In this case the UE is allowed to drop the CG-SDT transmission.



FL3/FL4/FL5 High Priority Proposal 6-1b:
· Down-select between the following options:
· Option 1: Update 38.213 clause 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. For both a Type-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, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].
· Option 2: Update 38.213 clause 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. A HD-UE does not expect to decode both a Type-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.
· Option 3: No RAN1 specification change.
In the feedback form below, for Option 3 please elaborate on how to answer the question in the LS from RAN2.
	Company
	Option
	Comments

	vivo
	Option 3
	1. Overall Description:
RAN1 thanks RAN2 for the LS. RAN1 has discussed the question from RAN2 and would like to provide the following RAN1’s understandings to RAN2 and RAN4.
Based on RAN1 specification of TS 38.213, clause 17.2, the case that a paging occasion conflicts with a CG-SDT occasion for a HD-FDD RedCap UE should be avoided by gNB configuration. There is no impact on RAN2 specification and no misalignment between RAN1 and RAN2 specifications. Therefore, further RAN1 specification update is not needed.
Based on RAN4 specification of TS 38.133, clause 5.1B.2.6, the case that a paging occasion conflicts with a CG-SDT occasion is allowed to happen, which is not aligned with RAN1 specification. In addition, when such collision happens, the HD-FDD UE is allowed to drop the CG-SDT transmission, which is not aligned with RAN2 specification.
Therefore, RAN1 would like to ask RAN2 and RAN4 to take above understandings into account and kindly ask RAN4 to discuss possible amendment to resolve the misalignment between RAN4 specification and RAN1/RAN2 specifications.

2. Actions: RAN1 kindly requests RAN4 to discuss possible amendment to resolve the misalignment between RAN4 specification and RAN1/RAN2 specifications.

	Qualcomm
	Option 2 is preferred
	

	CATT
	Option 3
	Basically agree with vivo. A few information:
1) RAN1 spec does not allow overlapping between paging PDCCH and CG-PUSCH:
	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.


it is easy to avoid such kind of collision since PDCCH only occupies 3 symbols at most in a slot.
2) RAN1 spec allows overlapping between paging PDSCH (dynamically scheduled) and CG-PUSCH. In this case, UE may cancel CG-PUSCH if timeline allows:
	If a HD-UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH in a set of symbols and the UE detects a DCI format indicating to the HD-UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the HD-UE does not expect to cancel the transmission of the PUCCH or PUSCH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the HD-UE detects the DCI format; otherwise, the HD-UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS 38.214].



RAN1’s current spec is a complete solution. 

	ZTE
	
	Before we go into details on whether and how to modify RAN1 spec, we should make it clear on RAN1’s position on the LS.
Let me clarify the situation: RAN2 sent an LS to RAN1 and RAN4 because they found a misalignment between RAN1 and RAN4’s spec, but RAN2 thinks both RAN1 and RAN4’s understanding is not correct and provides RAN2’s understanding since RAN2 already agrees that SDT UE does not need to monitor normal paging, that’s why they ask RAN1/4 to amend spec.
In short, below is the views from 3 WGs:
RAN1: gNB does not configure conflict resources for paging and CG-SDT
RAN2: gNB can configure conflict resources, UE prioritizes CG-SDT
RAN4: gNB can configure conflict resources, UE prioritizes paging
Actually all these 3 solutions could work, but they are contradictory with each other. To resolve the issue, we may have the following alternatives:
· Alt 1: RAN1 follows RAN2’s understanding and modifies RAN1’s spec. 
· Actually RAN4 is now discussing RAN4’s spec according to RAN2’s understanding. With this Alt, we can send LS with RAN1’s spec change to RAN2/4, this issue will be finished in this meeting.
· It should be noticed that we already have a conclusion for paging vs CG-SDT case, and this case is pending RAN2 progress, it’s natural to just follow RAN2’s understanding unless we identify technical issue.
	Conclusion
For collision handling between CG-SDT PUSCH and DL resources (except paging) for HD-FDD UEs in inactive state, adopt the same rule as CG PUSCH in connected state.
· Note: No specification impact is expected (except possibly for paging).
· FFS: paging case (pending RAN2 progress)



· Alt 2: RAN1 insists on RAN1’s solution, and send LS to RAN2/4 to ask them to follow RAN1.
· If we go with this Alt, we need to give solid justification why RAN2’s understanding cannot work, otherwise, how can we guarantee both RAN2 and 4 will follow RAN1? Can proponent clarify what’s the  technical problem of RAN2’s understanding? We cannot just say RAN1 spec is complete, RAN1 spec does not change, it’s not convincing at all.
· In addition, if RAN2/4 is not convinced by RAN1’s decision(apparently RAN2 does not think RAN1’s spec is correct), they will further send LS back to RAN1 to further discuss it, the issue will last for several more meetings, what can we do then?
With the above clarification, we think Alt 1 is the only way to go, otherwise the issue will last for several more meetings. As for the detailed change, we don’t have strong preference, it would be good to discuss it after we down-select from these 2 high level alternatives of RAN1’s position on the LS.

	DOCOMO
	Option 1
	Thank ZTE for clarification of the situation. We share the same view with ZTE’s observation in Alt.2 that we don’t see any technical problem on RAN2 understanding. Therefore, RAN1 spec should be aligned with RAN2/RAN4 spec based on the LS from RAN2 and should allow the configuration overlapping between Type 2 CSS and CG-PUSCH. In our view, option 1 is clear enough for the corresponding UE behavior for the overlapping case and also is not contradict with RAN4 spec.

	Ericsson
	Option 1
	Similar view as DOCOMO. Also, aligning with RAN2’s understanding provides better configuration flexibility for the network. 
However, we are wondering if clause 5.1B.2.6 in TS 38.133 concerns only CG-SDT (i.e., CG Type 1 in inactive state) or if it also concerns CG Type 1 and 2 in connected state. 

	CATT2
	Option 3
	Option 1 or 2 are still strange from our point of view.
May I also ask Can proponent clarify what’s the technical problem of RAN1’s specification which is stable for more than 1 year?
RAN1 current spec already resolves RAN2’s concern, since no collision will happen. UE can of course perform either SDT transmission or paging reception freely. 
It is NOT RAN1’s fault if other WG does not consider RAN1’s stable a specification (without any technical problem) , who makes incorrect decision long times later.

	vivo2
	
	Maybe it is better to wait for RAN4’s decision first? Then based on RAN4’s decision (allow the resource overlapping but only drop CG-PUSCH one time for paging monitoring or follow RAN1 spec that such overlapping case will not happen), we can see whether there is a need to update RAN1 spec for alignment. 
In addition, it would be good to further check whether RAN4’s decision is for CG-SDT (i.e., CG Type 1 in inactive state) or if it also concerns CG Type 1 and 2 in connected state as Ericsson mentioned.  

	Xiaomi2
	Option 3
	Share the same view with CATT and agree with vivo’s version for the LS.

	ZTE
	
	@CATT
Firstly, no agreement has been made for CG-SDT vs paging case, this case has never been discussed and concluded in RAN1. The rule of normal CG PUSCH vs paging cannot be directly applied for SDT, because SDT UE in inactive state has different behavior than normal CG.
Secondly, the technical problem is that, SDT UE does not need to monitor normal paging according to RAN2 agreement, so there is no need to avoid the conflict between CG-SDT and paging, then it would cause great resource waste if such conflict is totally prohibited from gNB configuration. SDT is using UE specific pre-configured resource in RRC release message when UE enters inactive state, if network has to avoid overlapping between CG-SDT and every paging occasion for all UEs, it’s difficult for network to schedule enough non-overlapping resource for SDT. 
Thirdly, the LS is sent from RAN2 to both RAN1 and RAN4, as mentioned by Ericsson, currently RAN4 is discussing possible spec change according to RAN2’s understanding, it’s really strange to tell other WGs to follow us just because we don’t want to modify RAN1 spec.
In addition, we understand companies’ concern that this may have impact on the case of normal CG vs paging, it would be good to limit the spec change to only CG-SDT vs paging case, e.g. the following TP can be another option:
	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. A HD-UE does not expect to receive both a Type-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 configured-grant based PUSCH transmission as described in clause 19.1. 





	Ericsson2
	Option 1
	Also OK to wait for RAN4’s decision as Vivo suggested.

	Nokia, NSB
	Option 1
	

	LGE
	Option 3
	Wait for RAN4 reply.



Based on the above received responses, the following updated proposal can be considered.

FL6 High Priority Proposal 6-1c:
· Down-select between the following options after RAN4 has progressed further with their LS analysis:
· Option 1: Update 38.213 clause 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. For both a Type-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, the UE follows the procedure as in clause 5.1B.2.6 in [10, TS 38.133].
· Option 2: Update 38.213 clause 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. A HD-UE does not expect to decode both a Type-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.
· Option 3: No RAN1 specification change.
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