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Introduction
This topic summary covers following agenda for WI of completion of specification support for bandwidth part operation without restriction.
8.10	Completion of specification support for bandwidth part operation without restriction in NR	[NR_BWP_wor]
8.10.1	General and work plan
8.10.2	RRM core requirements
8.10.2.1	Impact of Option A
8.10.2.2	Impact of Option B-1-1
8.10.2.3	Impact of Option C
8.10.2.4	Impact of Option B-1-2

Topic #1: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311369
	Apple
	Proposal 1: Considering handover is not captured in the updated WID in the last RANP and we are at late stage of R18 core part design, we propose not to increase the scope to cover handover.
Proposal 2: for UE supporting option B-1-1, network shall not configure NCD-SSB to the UE since UE can always measure CD-SSB without gap or interruption.
Proposal 3: RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A since UE can always measure CD-SSB without gap or interruption.
Proposal 4: for UE supporting both option C and A, when active BWP contains NCD-SSB, RAN4 shall discuss whether RLM/BM/BFD should be based on NCD-SSB or CSI-RS. At least we don’t expect UE needs to monitor both.
Proposal 5: UE shall not indicate support of both B-1-1 and B-1-2 for the same band.


	R4-2311581
	Vodafone, vivo
	Proposal: Approve the updated workplan for Rel-18 Complete the specification support for BandWidth Part operation without restriction in NR WI.


	R4-2311822
	CMCC
	Proposal 1: Do not define new handover requirements for Option A, C, B-1-1 and B-1-2 in Rel-18.
Proposal 2: For UE supporting both option B-1-1 and C, if only NCD-SSB is configured within the active BWP, UE works and meets the requirements based on option B-1-1, i.e. CD-SSB for BM/RLM/BFD.
Proposal 3: For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour. 
Proposal 4: For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour. 
Proposal 5: UE should not support both option B-1-1 and B-1-2, no additional requirements should be defined. 


	R4-2312139
	vivo
	Observation 1: there is no obvious gain if option A and option B-1-1 are supported simultaneously. 
Observation 2: If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
Proposal 1: If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
Proposal 2: if the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.
Proposal 3: UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
Proposal 4: No requirements for UE supporting both option B-1-1 and B-1-2 is defined.
Observation 4-1: It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C. Whether to support the feature needs RAN plenary guidance.


	R4-2312847
	Huawei, HiSilicon
	Proposal 1: Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
Proposal 2: RAN4 not to define additional requirements for UE supporting multiple options. 


	R4-2313715
	MediaTek Korea Inc.
	Proposal 1: RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
Proposal 2: RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2?
Proposal 3: RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with NCD-SSB, no CD-SSB and no CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option C (NCD-SSB)?


	R4-2311614
	CATT
	Proposal 3: RAN4 to define requirements for handover to a BWP with NCD-SSB directly for UE supporting option C. 
Proposal 4: No need to define requirements for supporting multiple options. 


	R4-2313524
	Ericsson
	Requirements for UE supporting multiple options:
· Observation #4: Multiple options are possible since Rel-15 i.e. both CSI-RS and CD-SSB can be configured for BM/RLM/BFD and can be within the active BWP of the UE. then the UE will perform BM/RLM/BFD independently for both CSI-RS and CD-SSB and meet the corresponding requirements.-SSB or CSI-RS transmission involves additional overheads and increases the BS transmission power.
· Observation #5: Since Rel-15, if both CSI-RS and CD-SSB configured for BM/RLM/BFD are within the active BWP of the UE then the UE performs BM/RLM/BFD independently based on CSI-RS and CD-SSB and meet the corresponding requirements. 
· Observation #6: If the UE supports both option B-1-1 and option A, and the CSI-RS is within the active BWP of the UE then the UE should perform BM/RLM/BFD independently based on CD-SSB (option B-1-1) and CSI-RS (option A).
· Proposal #3: No clarification is needed regarding UE behaviour if the UE supports option B-1-1 and option A.
· Observation #7: According to IE BWP-DownlinkDedicated in TS 38.331, if the UE supports NCD-SSB and is within the active BWP then the UE shall use the NCD-SSB for performing BM/RLM/BFD. 
· Observation #8: If the UE supports both option B-1-1 and option C, and the NCD-SSB is within the active BWP of the UE then the UE should perform BM/RLM/BFD based on NCD-SSB (option C).
· Proposal #4: No clarification is needed no clarification is needed regarding UE behaviour if the UE supports option B-1-1 and option C.
· Observation #9: Option B-1-1 and option B-1-2 are mutually exclusive since the former shall not cause any interruption while the latter is allowed to cause interruptions.
· Observation #10: The case of UE supporting both options B-1-1 and B-1-2 is highly unrealistic and impractical.
· Proposal #5: No clarification is needed regarding UE behaviour if the UE supports option B-1-1 and option B-1-2.


	R4-2313366
	Nokia, Nokia Shanghai Bell
	Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: General
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 1-1: Updated work plan
· Proposals
· Option 1: 
· Approve the updated workplan for Rel-18 Complete the specification support for BandWidth Part operation without restriction in NR WI.
· Recommended WF
· Approve the updated workplan or make revisions if necessary.

Issue 1-2: Requirements for handover for Option A, C, B-1-1 and B-1-2
In the last RAN4 meeting, following note was captured in the agreed WF R4-2310176.
•	Note: The issue can only be discussed unless there is guidance from RANP that it is in the scope of the WI.
Therefore, the issue should be deprioritized and it would be better to be discussed in the RAN plenary.
· Proposals
· Option 1: 
· RAN4 to define requirements for handover to a BWP with NCD-SSB directly for UE supporting option C.
· Option 2: 
· Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
· Option 3: 
· Do not define new handover requirements for Option A, C, B-1-1 and B-1-2 in Rel-18.
· Recommended WF
· The issue is deprioritized.

Sub-topic 1-2: Requirements for combined options
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
· Proposals
· Option 1: 
· For UE supporting option B-1-1, network shall not configure NCD-SSB to the UE since UE can always measure CD-SSB without gap or interruption.
· Option 2: 
· If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively.
· Option 3: 
· For UE supporting both option B-1-1 and C, if only NCD-SSB is configured within the active BWP, UE works and meets the requirements based on option B-1-1, i.e., CD-SSB for BM/RLM/BFD.
· Option 4: 
· If the UE is operating in an active BWP with NCD-SSB, no CD-SSB and no CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option C (NCD-SSB)?
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options. 
· Option 6: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Option 7: 
· A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
· Recommended WF
· Further discussion.

Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Proposals
· Option 1: 
· RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A since UE can always measure CD-SSB without gap or interruption.
· Option 2: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 3: 
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options. 
· Option 6: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Recommended WF
· Further discussion.

Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Proposals
· Option 1: 
· For UE supporting both option C and A, when active BWP contains NCD-SSB, RAN4 shall discuss whether RLM/BM/BFD should be based on NCD-SSB or CSI-RS. At least we don’t expect UE needs to monitor both.
· Option 2: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 3: 
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Option 6: 
· A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
· Recommended WF
· Further discussion.

Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
· Proposals
· Option 1: 
· UE shall not indicate support of both B-1-1 and B-1-2 for the same band.
· Option 2: 
· No requirements for UE supporting both option B-1-1 and B-1-2 are defined.
· Option 3: 
· If the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2?
· Option 4: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options. 
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Recommended WF
· Further discussion.

Topic #2: Impact of Option A
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311614
	CATT
	Proposal 5: No additional clarification is needed for timing requirements for option A, B-1-1 and C. s


	R4-2311370
	Apple
	Proposal 1: No clarifications on existing timing requirements are needed.


	R4-2311823
	CMCC
	Proposal: No clarifications on existing timing requirements are needed.


	R4-2312140
	vivo, Vodafone
	Proposal 1: It is clarified in the spec that existing timing requirements for non-RedCap UE are applicable regardless of whether SSB is within active BWP or not.
Observation 1: There would be no issue in practical NW if the clarification is made from Rel-18.
Proposal 2: If the clarification change in Rel-18 is not agreeable, the alternative approach is to make the change from Rel-15 with editorial CR under the condition that the test to verify timing requirements when CD-SSB is outside of active BWP are defined in Rel-18 only, if it is introduced.


	R4-2312848
	Huawei, HiSilicon
	Proposal 1: RAN4 to confirm that spec support for option A is complete, and no additional RAN4 work is needed.


	R4-2313055
	MediaTek inc.
	[bookmark: _Hlk134888736]Observation 1: Current Section 7.1.2 is general enough to cover both cases when SSB is within and outside the active BWP.
Proposal 1: [bookmark: _Hlk134888749][bookmark: _Ref131861059]No further clarification on existing timing requirements in TS38.133 is needed for Option A.


	R4-2313119
	ZTE Corporation
	Proposal 1: No need to give additional clarification on FR2 CSI-RS based RLM for Option A.
Proposal 2: No additional RAN4 work is needed for Option A.


	R4-2313365
	Nokia, Nokia Shanghai Bell
	1. No clarification on existing timing requirements when CD-SSB is outside active BWP is needed.
1. RAN4 has addressed the objectives of the WI scope related to Option A and no further discussion related to Option A is needed.


	R4-2313523
	Ericsson
	· Observation #1: The SSB (i.e. CD-SSB) is always available in the serving cell since the UE performs at least the SSB based measurements on the serving cell.
· Observation #2: If the SSB is outside the active BWP then the measurement gaps will be provided by the network to enable the UE to perform the SSB based measurements on at least the serving cell.
· Observation #3: Even if the SSB is outside the active BWP, the UE will be able to measure the SSB within the measurement gaps and acquire the timing from the serving/reference cell. 
· Observation #4: Regardless of the measurement configuration (e.g. gaps, number of frequency layers etc) the SSB of the serving/reference cell should be provided by the network at the UE at least once every e.g. 160 ms for SCS ≤  120 kHz. Otherwise, the UE is not expected to meet the UE transmission timing error requirements. 
Proposal #1: Continue supporting Option 1 in Issue 2-2 in the previous WF [1]:
· Option 1: 
· No clarifications on existing timing requirements are needed when UE performs BM/RLM/BFD based on Option A i.e. when CD-SSB is outside active BWP.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Specification impact of Option A
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP
· Proposals
· Option 1: 
· No clarification on existing timing requirements when CD-SSB is outside active BWP is needed
· Option 2: 
· It is clarified in the spec that existing timing requirements for non-RedCap UE are applicable regardless of whether SSB is within active BWP or not.
· If the clarification change in Rel-18 is not agreeable, the alternative approach is to make the change from Rel-15 with editorial CR under the condition that the test to verify timing requirements when CD-SSB is outside of active BWP are defined in Rel-18 only, if it is introduced.
· Recommended WF
· Further discussion.

Topic #3: Impact of Option B-1-1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311614
	CATT
	Proposal 1: For UE supporting option B-1-1, by default, the L3 measurement requirements without gap apply. 


	R4-2311371
	Apple
	Proposal 1: introduce a new per-band UE capability to indicate support of the new intra-frequency measurement without gap, e.g., intraFrequencyMeasOutsideBWP-NoGap.
Observation 1: there are multiple features in which UE can indicate support of intra-frequency measurement without gap.
Proposal 2: update conditions for intra-frequency measurement without gap (highlighted in yellow):
- The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3], or
-  the UE supports intraFrequencyMeasOutsideBWP-NoGap and the SSB is completely contained in the CBW of the UE.
Proposal 3: the feedback from UE to network on whether MG is needed for measurement on target band shall algin among different features, including option B-1-1, NFG and NCSG.
Proposal 4: To save signalling and avoid confusion, some dependency among feature can be considered, e.g., if UE supports of B-1-1, then NW can assume UE support intra-frequency RRM measurement without gap on the same band via NeedForGaps or NCSG.


	R4-2311824
	CMCC
	Proposal 1: For UEs capable of option B-1-1, UE should perform L3 intra-frequency measurements without gap by default if no additional UE capability is introduced or indicated.
Proposal 2: Legacy intra-frequency L3 measurement without gap requirements should apply to UEs capable of option B-1-1.


	R4-2312141
	vivo, Vodafone
	Proposal 1: UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-1. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP. L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.
Proposal 2: Update on existing intra-frequency measurement requirements is expected if intra-frequency measurement without gap based on CD-SSB outside active BWP is introduced for UE supporting option B-1-1.
Proposal 3: The update can be made as below.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the SSB is outside the active BWP if the UE supports [FG 53-1], or
-	the active downlink BWP is initial BWP[3].


	R4-2312849
	Huawei, HiSilicon
	Proposal 1: RAN4 to introduce a new capability to indicate whether UE supports intra-frequency measurements based on CD-SSB outside active BWP without gaps and without interruptions when UE supports option B-1-1 (FG 53-1).
Proposal 2: RAN4 to add supports of option B-1-1 and the new capability in Proposal 1 as one applicability condition for intra-frequency measurement without MG.
Proposal 3: RAN4 to discuss NFG/NCSG capability reporting for UE supporting option B-1-1 and the new capability in Proposal 1.


	R4-2313056
	MediaTek inc.
	Proposal 1: the requirements in section 9.2.5 for Intrafrequency measurements without measurement gaps are applicable with CD-SSB outside the active BWP with no changes required.


	R4-2313120
	ZTE Corporation
	Proposal 1: The applicable condition of reusing the existing RLM/BFD/BM requirements is that the CD-SSB is within the BW of the UE. The BW of the UE can be further clarified as the bandwidth of the carrier.
Proposal 2: No clarification on existing timing requirements.
Proposal 3: For the UE supporting Option B-1-1, the UE is allowed to perform intra-frequency SSB based measurement without MG through the SSB outside active BWP but within the BW of the carrier.


	R4-2313366
	Nokia, Nokia Shanghai Bell
	RLM, BFD and BM requirements for Option B-1-1
1. RAN4 to have an agreement how to address a UE capable of ‘Option B-1-1’.
1. RAN4 can use ‘Option B-1-1 capable UE’ during CR phase until final phrase is defined.
1. RAN4 to capture that a UE supporting Option B-1-1 can perform SSB-based RLM, BFD and BM, on the CD-SSB not within the active BWP without causing interruptions.
L3 intra-frequency measurements without gaps
Discuss if clarification is needed in 9.2.1 clarifying that a UE indicating support of ‘option B-1-1’ shall be able to perform intra-frequency measurements without gaps.
L3 intra-frequency measurements with gaps
It needs to be clear to the network whether a UE supporting Option B-1-1 need gaps or does not need gaps for performing L3 intra-frequency measurements.
A UE supporting B-1-1 but need gaps for performing L3 intra-frequency measurements) shall be able to support RLM, BFD and BM related measurements without gaps or interruptions.
A UE that needs gap for performing L3 intra-frequency measurements for solution Option B-1-1 shall indicate this to the network using existing signaling.
The UE L3 measurement requirements for gap assisted measurements when gaps are needed for performing L3 intra-frequency measurements for solution Option B-1-1, follow existing requirements in section 9.2.6.
Other
No clarification on existing inter-frequency measurement requirements when CD-SSB is outside active BWP is needed.


	R4-2313524
	Ericsson
	Applicable condition for option B-1-1:
· Observation #1: According the RAN1 feature group definition (53-1) for option B-1-1, the UE performs RLM/BM/BFD measurements based on CD-SSB without interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of the carrier to be measured. 
· Proposal #1: The applicable condition: UE supporting Option B-1-1 (FG 53-1) meets the BM/RLM/BFD requirements provided that the CD-SSB is within the bandwidth of the carrier frequency on which the BM/RLM/BFD is performed.
Impact on UE timing requirements for option B-1-1:
· Observation #2: In the existing UE transmit timing requirement in section 7.1 of TS 38.133, there is no condition that the CD-SSB should be within the active DL BWP.
· Observation #3: The interpretation of the existing UE transmit timing requirement in section 7.1 of TS 38.133 is that UE transmit timing requirement applies regardless of whether the SSB is within or outside the active DL BWP.
· Proposal #2: No clarification is needed for the UE to meet the existing UE transmit timing requirements (section 7.1 of TS 38.133) when performing BM/RLM/BFD according to option B-1-1.
Applicable L3-intra-frequency measurement requirements for option B-1-1:
· Observation #11: According to the revised/updated WID, the existing intra-frequency L3 measurements without gap and corresponding UE capabilities are applicable for the UE supporting option B-1-1.
· Proposal #6: The UE capable of option B-1-1 shall meet the intrafrequency measurements without measurement gaps defined in clause 9.2.5 (Intrafrequency measurements without measurement gaps) of TS 38.133.
· Proposal #7: The UE capable of option B-1-1 indicating support for L3 intra-frequency measurements with gap, shall meet the intrafrequency measurements with measurement gaps defined in clause 9.2.6 (Intrafrequency measurements without measurement gaps) of TS 38.133.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Specification impact of Option B-1-1
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 3-1: Applicable conditions of existing RLM/BFD/BM requirements for Option B-1-1
· Proposals
· Option 1: 
· UE supporting Option B-1-1 (FG 53-1) meets the BM/RLM/BFD requirements provided that the CD-SSB is within the bandwidth of the carrier frequency on which the BM/RLM/BFD is performed.
· Option 2: 
· RAN4 can use ‘Option B-1-1 capable UE’ during CR phase until final phrase is defined.
· RAN4 to capture that a UE supporting Option B-1-1 can perform SSB-based RLM, BFD and BM, on the CD-SSB not within the active BWP without causing interruptions.
· Option 3: 
· UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-1. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP. L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.
· Recommended WF
· For a UE capable of supporting Option B-1-1 (FG 53-1), the UE is required to meet BM/RLM/BFD requirements without interruptions if CD-SSB is within the channel bandwidth of the UE.
· The applicable conditions are to be updated in requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1.

Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
In the last meeting, it was agreed to follow conclusion of issue 2-2.
· Proposals
· Option 1: 
· Follow conclusion of issue 2-2 (agreements in the last meeting).
· Option 2: 
· No clarification is needed for the UE to meet the existing UE transmit timing requirements (section 7.1 of TS 38.133) when performing BM/RLM/BFD according to option B-1-1
· Recommended WF
· Follow agreements in the last meeting.

Issue 3-4: Clarification/modification on requirements for intra-frequency measurements without gaps requirements for supporting option B-1-1
· Proposals
· Option 1:
· The UE capable of option B-1-1 shall meet the intrafrequency measurements without measurement gaps defined in clause 9.2.5 (Intrafrequency measurements without measurement gaps) of TS 38.133.
· Option 2:
· Discuss if clarification is needed in 9.2.1 clarifying that a UE indicating support of ‘option B-1-1’ shall be able to perform intra-frequency measurements without gaps.
· Option 3:
· Update on existing intra-frequency measurement requirements is expected if intra-frequency measurement without gap based on CD-SSB outside active BWP is introduced for UE supporting option B-1-1.
· the SSB is outside the active BWP if the UE supports [FG 53-1]
· Option 4:
· For the UE supporting Option B-1-1, the UE is allowed to perform intra-frequency SSB based measurement without MG through the SSB outside active BWP but within the BW of the carrier.
· Option 5:
· For UE capable of supporting Option B-1-1 capability, the requirements in section 9.2.5 for Intra-frequency measurements without measurement gaps are applicable with CD-SSB outside the active BWP with no changes required.
· Option 6:
· RAN4 to introduce a new capability to indicate whether UE supports intra-frequency measurements based on CD-SSB outside active BWP without gaps and without interruptions when UE supports option B-1-1 (FG 53-1).
· RAN4 to add supports of option B-1-1 and the new capability as one applicability condition for intra-frequency measurement without MG.
· Option 7:
· Legacy intra-frequency L3 measurement without gap requirements should apply to UEs capable of option B-1-1.
· Option 8:
· introduce a new per-band UE capability to indicate support of the new intra-frequency measurement without gap, e.g., intraFrequencyMeasOutsideBWP-NoGap.
· update conditions for intra-frequency measurement without gap
· the UE supports intraFrequencyMeasOutsideBWP-NoGap and the SSB is completely contained in the CBW of the UE.
· Recommended WF
· [For UE capable of supporting Option B-1-1 capability], the requirements in section 9.2.5 for Intra-frequency measurements without measurement gaps are applicable if CD-SSB is within the channel bandwidth of the UE.
· Note: FFS the wording in bracket together with conclusion of Issue 3-4a.

Issue 3-4a: How to indicate intra-frequency measurement with/without gaps for UE supporting option B-1-1
· Proposals
· Option 1:
· RAN4 to introduce a new capability to indicate whether UE supports intra-frequency measurements based on CD-SSB outside active BWP without gaps and without interruptions when UE supports option B-1-1 (FG 53-1).
· RAN4 to discuss NFG/NCSG capability reporting for UE supporting option B-1-1 and the new capability.
· Option 2:
· For UEs capable of option B-1-1, UE should perform L3 intra-frequency measurements without gap by default if no additional UE capability is introduced or indicated.
· Option 3:
· introduce a new per-band UE capability to indicate support of the new intra-frequency measurement without gap, e.g., intraFrequencyMeasOutsideBWP-NoGap.
· the feedback from UE to network on whether MG is needed for measurement on target band shall algin among different features, including option B-1-1, NFG and NCSG.
· To save signalling and avoid confusion, some dependency among feature can be considered, e.g., if UE supports of B-1-1, then NW can assume UE support intra-frequency RRM measurement without gap on the same band via NeedForGaps or NCSG.
· Option 4:
· A UE that needs gap for performing L3 intra-frequency measurements for solution Option B-1-1 shall indicate this to the network using existing signaling.
· Recommended WF
· Further discussion.

Issue 3-4b: Clarification/modification on requirements for intra-frequency measurement WITH gaps for supporting option B-1-1
· Proposals
· Option 1:
· The UE capable of option B-1-1 indicating support for L3 intra-frequency measurements with gap, shall meet the intrafrequency measurements with measurement gaps defined in clause 9.2.6 (Intrafrequency measurements without measurement gaps) of TS 38.133.
· Option 2:
· The UE L3 measurement requirements for gap assisted measurements when gaps are needed for performing L3 intra-frequency measurements for solution Option B-1-1, follow existing requirements in section 9.2.6.
· Recommended WF
· Depending on conclusion of Issue 3-4a.


Topic #4: Impact of Option C
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311614
	CATT
	Proposal 2: For UE supporting option C, the L3 measurement requirements with NCD-SSB defined in Rel-17 can be applied. 
Proposal 5: No additional clarification is needed for timing requirements for option A, B-1-1 and C. 


	R4-2311372
	Apple
	Proposal 1: possible clarification on existing timing requirements applicability (highlighted in yellow):
· When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE during the last 160 ms. When the UL SCS is 480 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available in the last 80 ms. When the UL SCS is 960 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available in the last 40 ms.
Proposal 2: introduce BWP-specific serving cell MO configuration so that UE can automatically change SSB for intra-frequency measurement following BWP switching, e.g., mimic RedCap: introduce BWP-specific servingCellMO under BWP-DownlinkDedicated.
Proposal 3: legacy intra-frequency RRM measurement requirement shall still apply, except that some clarification is expected to makes sure UE shall follow BWP-specifc serving cell MO upon BWP switching.


	R4-2311825
	CMCC
	Proposal 1: From RAN4 perspective, existing L3 intra-frequency measurements for 2Rx RedCap NCD-SSB requirements are the same as legacy requirements, and can be applied to option C UE.
Proposal 2: In order to support L3 intra-frequency measurements based on NCD-SSB for option C, RAN2 should also be added in the objective and update the spec.


	R4-2312143
	vivo, Vodafone
	Proposal 1: In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.
Proposal 2: It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can be CD-SSB or NCD-SSB for UE supports [FG 53-3].
Proposal 3: Applicability of NCD-SSB for non-RedCap are captured in the section 9.1.1 with the same text as for RedCap.
Proposal 4: The reference SSB definition for non-RedCap should be captured in clause 9.2.1 with the same definition as for RedCap.


	R4-2312850
	Huawei, HiSilicon
	Proposal 1: RAN4 to include NCD-SSB in the applicability condition for timing requirements, same as timing requirement for RedCap.
Proposal 2: Re-use the intra-/inter-frequency definition and requirements for transition between CD-SSB and NCD-SSB for L3 measurement from RedCap for UE supporting option C.


	R4-2313057
	MediaTek inc.
	Proposal 2: [bookmark: _Ref127463711]For UE capable of supporting Option C capability (NCD-SSB), the requirements in section 9.2.5 for Intra-frequency measurements without measurement gaps are applicable with ND-SSB within the active BWP with no changes required to the existing requirements.


	R4-2313121
	ZTE Corporation
	Proposal 1: The applicable condition of reusing the existing RLM/BFD/BM requirements is that the NCD-SSB is within active BWP of the UE. 
Proposal 2: In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.
Proposal 3: It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can be CD-SSB or NCD-SSB if UE supports FG 53-3.
Proposal 4: For the UE supporting Option C, the UE is allowed to perform intra-frequency SSB based measurement without MG through the CD-SSB or NCD-SSB within the active BWP.


	R4-2313367
	Nokia, Nokia Shanghai Bell
	RLM, BFD and BM requirements for Option C
1. RAN4 to add following applicability in appropriate section ‘For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB.’
L3 intra-frequency measurements without gaps
1. section 9.1 does define UE requirements for more features than section 9.1A.
1. Option C is not restricted to be supported only by Redcap UEs. 
For Option C, the UE requirements for L3 intra-frequency measurements are based on the existing requirements in 9.1.
L3 intra-frequency measurements with gaps
Observation 2: UE cannot assume that Option C is supported by all networks or gNBs in the field.
Observation 3: UE cannot assume that Option C is supported by all networks or gNBs in the field.
A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).


	R4-2313525
	Ericsson
	Applicable condition for option C:
· Observation #1: According the RAN1 feature definition for option option C, means the UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP. 
· Proposal #1: The applicable condition is that the UE meets the RLM/BM/BFD measurement requirements for Option C provided that the NCD-SSB is within the active DL BWP of the UE.
Impact on UE timing requirements for option C:
· Observation #3: The definition of the feature group (53-3) for option C already includes the condition that the NCD-SSB should be within the active BWP. Therefore, we do not see any need to make any clarification in the UE transmit timing requirements. The existing UE transmit timing requirements shall apply for the UE supporting option C.
· Proposal #2: No need to make any clarification in the UE transmit timing requirements; the existing UE transmit timing requirements in clause 7.1.1 shall apply for the UE supporting option C without any clarification.
Applicable L3-intra-frequency measurement requirements for option C:
· Observation #4: According to the revised/updated WID, the existing intra-frequency L3 measurements for NCD-SSB defined for RedCap UE should be extended for the UE which supports option C.
· Observation #5: The intra-frequency L3 measurements for NCD-SSB involve applicability of the SSB and SMTC to both CD-SSB and NCD-SSB; and the transition requirements for UE supporting option C.
· Proposal #3: The SSB and SMTC in section 9.1.1 applies for both CD-SSB and NCD-SSB for the UE capable of option C (feature group 53-3). 
· Proposal #4: The following L3 intra-frequency measurement transitions are defined in clause 9.1.6 for the UE supporting option C (feature group 53-3):
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one cell identification period, the UE supporting option C (feature group 53-3) shall use a cell identification period that is the maximum of the cell identification periods corresponding to the first SSB type and the second SSB type after the BWP switching.
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one measurement period, the UE UE supporting option C (feature group 53-3) shall use a measurement period that is the maximum of the measurement periods corresponding to the first SSB type and the second SSB type after the BWP switching.


	R4-2313758
	Qualcomm Incorporated
	Proposal 1: For a non-RedCap UE supporting Option C, the Rel-17 NCD-SSB based L3 measurement and mobility requirements are adopted. When the UE is in a CA mode, a measurement resource on an SCell is assumed as below depending on the state of the cell:
· When the SCell is deactivated
· CD-SSB indicated by servingCellMO in ServingCellConfig.
· During SCell activation
· NCD-SSB in the first active BWP for AGC/time/freq tracking, etc.
· When the SCell is activated and the first active BWP is in a dormant state
· NCD-SSB in the first active BWP for L1 and L3 measurements




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1: Specification impact of Option C
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 4-1: Applicable conditions of existing RLM/BFD/BM requirements for Option C
· Proposals
· Option 1: 
· In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE supporting FG 53-3.
· Option 2: 
· RAN4 to add following applicability in appropriate section
·  ‘For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB.’
· Option 3: 
· The applicable condition is that the UE meets the RLM/BM/BFD measurement requirements for Option C provided that the NCD-SSB is within the active DL BWP of the UE.
· Option 4: 
· The applicable condition is that the UE meets the requirements for supporting Option C provided that at least one of the CD-SSB and the NCD-SSB is within the active DL BWP.
· Recommended WF
· Is following agreeable?
· In RLM/BFD/BM measurement requirements in clauses 8.1, 8.5, 9.5 and 9.8, it is clarified that the SSB and SMTC applies for CD-SSB and NCD-SSB if the UE capable of supporting FG 53-3.

Issue 4-3: Clarification on existing timing requirements for supporting Option C
· Proposals
· Option 1: 
· Clarification on existing timing requirements applicability
· When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available at the UE during the last 160 ms. When the UL SCS is 480 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available in the last 80 ms. When the UL SCS is 960 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB (CD-SSB or NCD-SSB) is available in the last 40 ms.
· Option 2: 
· It is clarified in the spec that existing timing requirements for non-RedCap UE shall be met provided at least one SSB is available during 160ms, which can be CD-SSB or NCD-SSB for UE supports [FG 53-3].
· Option 3:
· RAN4 to include NCD-SSB in the applicability condition for timing requirements, same as timing requirement for RedCap.
· Option 4: 
· No need to make any clarification in the UE transmit timing requirements; the existing UE transmit timing requirements in clause 7.1.1 shall apply for the UE supporting option C without any clarification.
· Recommended WF
· Further discussion.

Issue 4-4: Spec impact on intra-frequency measurement requirements for UE supporting option C
· Proposals
· Option 1:
· Legacy intra-frequency RRM measurement requirement shall still apply, except that some clarification is expected to makes sure UE shall follow BWP-specifc serving cell MO upon BWP switching.
· Option 2:
· From RAN4 perspective, existing L3 intra-frequency measurements for 2Rx RedCap NCD-SSB requirements are the same as legacy requirements, and can be applied to option C UE.
· Option 3:
· Applicability of NCD-SSB for non-RedCap are captured in the section 9.1.1 with the same text as for RedCap.
· The reference SSB definition for non-RedCap should be captured in clause 9.2.1 with the same definition as for RedCap.
· Option 4:
· For UE capable of supporting Option C capability (NCD-SSB), the requirements in section 9.2.5 for Intra-frequency measurements without measurement gaps are applicable with ND-SSB within the active BWP with no changes required to the existing requirements.
· Option 5:
· For the UE supporting Option C, the UE is allowed to perform intra-frequency SSB based measurement without MG through the CD-SSB or NCD-SSB within the active BWP
· Option 6:
· For Option C, the UE requirements for L3 intra-frequency measurements are based on the existing requirements in 9.1.
· Option 7:
· The SSB and SMTC in section 9.1.1 applies for both CD-SSB and NCD-SSB for the UE capable of option C (feature group 53-3)
· Recommended WF
· Is following agreeable?
· For Option C, the requirements for L3 intra-frequency measurements are based on the existing requirements in 9.1.
· The SSB and SMTC in section 9.1.1 applies for both CD-SSB and NCD-SSB for the UE capable of option C (feature group 53-3), i.e., use the same text as for RedCap.
· The reference SSB definition for non-RedCap should be captured in clause 9.2.1 with the same definition as for RedCap.

Issue 4-5: Requirements for transition between CD-SSB and NCD-SSB for supporting option C
· Proposals
· Option 1: 
· Re-use the intra-/inter-frequency definition and requirements for transition between CD-SSB and NCD-SSB for L3 measurement from RedCap for UE supporting option C.
· Option 2: 
· The following L3 intra-frequency measurement transitions are defined in clause 9.1.6 for the UE supporting option C (feature group 53-3):
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one cell identification period, the UE supporting option C (feature group 53-3) shall use a cell identification period that is the maximum of the cell identification periods corresponding to the first SSB type and the second SSB type after the BWP switching.
· When the intra-frequency measurement transitions from measurements performed on CD-SSB to measurements performed on NCD-SSB or vice versa due to BWP switching during one measurement period, the UE UE supporting option C (feature group 53-3) shall use a measurement period that is the maximum of the measurement periods corresponding to the first SSB type and the second SSB type after the BWP switching.
· Recommended WF
· Option 1 and option 2 are similar. Is option 2 agreeable?

Issue 4-6: SSB configuration for UE supporting option C
· Proposals
· Option 1: 
· For a non-RedCap UE supporting Option C, the Rel-17 NCD-SSB based L3 measurement and mobility requirements are adopted. When the UE is in a CA mode, a measurement resource on an SCell is assumed as below depending on the state of the cell:
· When the SCell is deactivated
· CD-SSB indicated by servingCellMO in ServingCellConfig.
· During SCell activation
· NCD-SSB in the first active BWP for AGC/time/freq tracking, etc.
· When the SCell is activated and the first active BWP is in a dormant state
· NCD-SSB in the first active BWP for L1 and L3 measurements
· Option 2: 
· Introduce BWP-specific serving cell MO configuration so that UE can automatically change SSB for intra-frequency measurement following BWP switching, e.g., mimic RedCap: introduce BWP-specific servingCellMO under BWP-DownlinkDedicated.
· Recommended WF
· Further discussion. Option 1 and option 2 are not exclusive.
· It is moderator’s understanding it should be RAN2 scope.

Topic #5: Impact of Option B-1-2
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311614
	CATT
	Proposal 6: For option B-1-2, existing SSB based BM/RLM/BFD measurement requirements without gap can apply. 
Proposal 7: For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to [0.5%]. And the length for each interruption shall not exceed the RF retuning time (0.5ms for FR1 and 0.25ms for FR2).


	R4-2311373
	Apple
	Proposal 1: the following options can be considered to define interruption for option B-1-2:
· Option 1: define explicit interruption length without mentioning interruption ratio. (preferred)
· Option 2: X%=interruption length * 2 / L1-RS periodicity, where X% is the interruption ratio, interruption length is 0.5ms in FR1 and 0.25ms in FR2, and L1-RS periodicity is the periodicity of SSB configured for BM/RLM/BFD after taking scaling factor P into account.
Observation 1: performing L3 measurement outside active BWP would result in additional interruption, especially when UE is configured with MG for other inter-frequency measurement, which is quite typical.
Proposal 2: L3 measurement without gap is NOT considered for option B-1-2.


	R4-2311826
	CMCC
	Proposal: Define interruption ratio and interruption length for option B-1-2
· For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to 0.5%.
· And the length for each interruption shall not exceed the RF retuning time (0.5ms for FR1 and 0.25ms for FR2).


	R4-2312142
	vivo
	Proposal 1: Interruption requirements for RLM/BFD/BM measurements for UE supporting option B-1-2 are captured in section 8.2.
Proposal 2: When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 with interruptions to be defined separately.
Proposal 3: Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5, 9.5 and 9.8 are to be made applicable for UE supporting option B-1-2.
Proposal 4: UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-2. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP. L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.
Proposal 5: Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
Proposal 6: For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP/L1-SINR) measurements based on SSB outside active BWP.
Proposal 6a: For UE supporting option B-1-2, The UE is not expected to be scheduled on symbols, which is equivalent to 0.5ms for FR1 and 0.25ms for FR2, before and after each consecutive SSB symbols to be measured for RLM/BFD/BM.


	R4-2312851
	Huawei, HiSilicon
	Observation 1: To achieve 1% interruption ratio, the L1 measurement cycle needs to be extended to 400/100/50 ms for 15/30/120 kHz SCS.
Observation 2: It is important to maintain measurement cycle for L1 as 20ms or 40ms; however, it would lead to interruption ratio from 1.25% to 5%.
Proposal 1: Support NW to control the interruption location. Interruption ratio are not defined.
Proposal 2: Define L1 measurement requirement after RAN4 concludes on interruption requirement.


	R4-2313058
	MediaTek inc.
	Proposal 1: RAN4 shall leverage the interruption requirements (NCSG and NFG) from L3 measurements to define the interruption requirements for RLM/BFD/BM measurements.
Proposal 2: [bookmark: _Ref142663937]RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17, (i.e. VIL=1 ms in FR1 and VIL=0.75 ms in FR2).


	R4-2313122
	ZTE Corporation
	Proposal 1: When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 with interruption to be defined additionally.
Proposal 2: The applicable condition of reusing the existing RLM/BFD/BM requirements is that the CD-SSB is within the BW of the UE. The BW of the UE can be further clarified as the bandwidth of the carrier.
Proposal 3: No clarification on existing timing requirements.
Proposal 4: No need to define the interruption ratio, the interruption requirements can be decided by the interruption location and interruption length.


	R4-2313368
	Nokia, Nokia Shanghai Bell
	1. For B-1-2 the interruption length shall not exceed [0.5ms] for FR1 and [0.25ms] for FR2.
The probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by UE performing BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [1.0]%.
The location of the interruption caused in Option B-1-2 due to performing RLM, BFD and BM shall occur just before and just after the CD-SSB.


	R4-2313526
	Ericsson
	Applicable condition for option B-1-2:
· Observation #1: According the RAN1 feature group definition (53-2) for option B-1-2, the UE performs RLM/BM/BFD measurements based on CD-SSB with interruptions, where the CD-SSB is outside active DL BWP but is within the bandwidth of the carrier to be measured. 
· Proposal #1: The applicable condition: UE supporting Option B-1-2 (FG 53-2) meets the BM/RLM/BFD requirements provided that the CD-SSB is within the bandwidth of the carrier frequency on which the BM/RLM/BFD is performed.

Interruption due to RLM/LRP measurements:
· Observation #2: UE will periodically sample/measure the SSB for the RLM/BFD/BM periodically depending on the periodicity of the configured SSB resources.
· Observation #3: Due to the periodic sampling of the SSB for the RLM/BFD/BM it is important to define the maximum allowed interruption probability.
· Observation #4: The interruption depends on measurement sampling which is up to the UE implementation. Therefore, specifying interruption location limits the UE implementation. 
· Observation #5: Signaling to indicate interruption location leads to unnecessary signaling overheads and not likely to be considered when scheduling data.
· Proposal #2: Define the maximum interruption probability (in addition to the maximum length of each interruption).
· Proposal #3: Do not define the interruption location.
· Proposal #4: The maximum interruption probability on other active serving cells due to RLM/LRP measurements performed on the serving cell are defined using either option 1 or option 2; we prefer option 2:
· Option 1:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from CBD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 0.5 %.
· Option 2:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD, CBD and L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 1 %.
· Proposal #5: The maximum length of each interruption is defined as follows:
Interruption length in NR CA:
Table 2: Interruption due to RLM and RLP measurements on other active serving cell in inter-band NR CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2 

	
	
	Either aggressor cell or victim cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4 

	
	
	Aggressor cell is on FR1
	5 

	5
	0.03125
	Aggressor cell is on FR1
	17

	6
	0.015625
	Aggressor cell is on FR1
	33


Table 3: Interruption due to RLM and RLP measurements on other active serving cell in intra-band NR CA
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	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + NSSB

	1
	0.5
	1 + NSSB

	2
	0.25
	2 + NSSB

	3
	0.125
	4 + NSSB

	5
	0.03125
	16 + NSSB

	6
	0.015625
	32 + NSSB

	NOTE: NSSB is the number of slots containing the configured SSB(s) for RLM/BFD, CBD or L1-RSRP/L1-SINR


Interruption length in NR DC:
· For synchronous inter-band NR-DC, the interruption length is the same as in table 2.
· For asynchronous inter-band NR-DC, the interruption length is shown in table 4.
Table 4: Interruption due to RLM and RLM on other active serving cell in asynchronous inter-band NR-DC
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	3 

	
	
	Either aggressor cell or victim cell is on FR1
	4

	3
	0.125
	Aggressor cell is on FR2
	5 

	
	
	Aggressor cell is on FR1
	6 

	5
	0.03125
	Aggressor cell is on FR1
	18

	6
	0.015625
	Aggressor cell is on FR1
	34


Interruption length in EN-DC and NE-DC:
For inter-band EN-DC, the interruption on the active LTE serving cell shall not exceed:
· 1 subframe for synchronous inter-band EN-DC or 
· 2 subframes for asynchronous inter-band EN-DC.
For synchronous intra-band EN-DC, the interruption shall not exceed:
· the duration of NSSB + 2 subframes.
For inter-band NE-DC, the interruption on the active LTE serving cell shall not exceed:
· 1 subframe for synchronous inter-band NE-DC or 
· 2 subframes for asynchronous inter-band NE-DC.
For synchronous intra-band NE-DC, the interruption shall not exceed:
· the duration of NSSB + 2 subframes.
Where, NSSB is the number of slots containing the configured SSB(s) for RLM/BFD, CBD or L1-RSRP/L1-SINR.
Proposal #6: The interruption requirements in proposals # 4 and # 6 are allowed only under certain conditions wrt the DRX cycle:
· The interruption is allowed only when any of the following conditions are met:
· When no DRX cycle is used on the serving cell on which the RLM/LRP measurements are performed.
· When the DRX cycle used on the serving cell on which the RLM/LRP measurements are performed is shorter than or equal to 320 ms and the DRX ON duration is aligned with the SSB
· Otherwise, no interruption is allowed in any of the following cases:
· When the DRX cycle used on the serving cell on which the RLM/LRP measurements are performed is less than or equal to 320 ms and the DRX ON duration is misaligned with the SSB.
· When the DRX cycle used on the serving cell on which the RLM/LRP measurements are performed is larger than 320 ms. 
L3-measurement requirements for option B-1-2:
· Observation #6: According to the revised/updated WID, whether any work is required to support L3 intra-frequency measurements without gaps for Option B-1-2 will be checked at RAN#101.
· Proposal #7: No work on L3 intra-frequency measurements without gaps for Option B-1-2 should be carried out at RAN4#108.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: Specification impact of Option B-1-2
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 5-2: Interruption requirements for supporting option B-1-2
· Proposals
· Option 1: 
· For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to [0.5%]. 
· And the length for each interruption shall not exceed the RF retuning time (0.5ms for FR1 and 0.25ms for FR2).
· Option 2:
· Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
· For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP/L1-SINR) measurements based on SSB outside active BWP.
· Option 3:
· For B-1-2 the interruption length shall not exceed [0.5ms] for FR1 and [0.25ms] for FR2.
· The probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by UE performing BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [1.0]%.
· The location of the interruption caused in Option B-1-2 due to performing RLM, BFD and BM shall occur just before and just after the CD-SSB..
· Option 4:
· In addition to the maximum length of each interruption, the maximum interruption probability on other active serving cells due to RLM/LRP measurements performed on the serving cell are defined:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from CBD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 0.5 %.
· Do not define the interruption location.
· Option 5:
· In addition to the maximum length of each interruption, the maximum interruption probability on other active serving cells due to RLM/LRP measurements performed on the serving cell are defined:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD, CBD and L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 1 %.
· Do not define the interruption location.
· Option 6:
· X%=interruption length * 2 / L1-RS periodicity, where X% is the interruption ratio, interruption length is 0.5ms in FR1 and 0.25ms in FR2, and L1-RS periodicity is the periodicity of SSB configured for BM/RLM/BFD after taking scaling factor P into account.
· Option 7: 
· Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
· For UE supporting option B-1-2, The UE is not expected to be scheduled on symbols, which is equivalent to 0.5ms for FR1 and 0.25ms for FR2, before and after each consecutive SSB symbols to be measured for RLM/BFD/BM.
· Option 8: 
· No need to define the interruption ratio, the interruption requirements can be decided by the interruption location and interruption length.
· Option 9:
· Define explicit interruption length without mentioning interruption ratio. 
· Option 10: 
· Support NW to control the interruption location. Interruption ratio are not defined.
· Option 11: 
· RAN4 shall leverage the interruption requirements (NCSG and NFG) from L3 measurements to define the interruption requirements for RLM/BFD/BM measurements.
· RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17, (i.e. VIL=1 ms in FR1 and VIL=0.75 ms in FR2).
· Recommended WF
· Decide what requirements are specified firstly. Following options can be discussed.
· Option 1: Interruption length only
· Option 2: Interruption length and interruption ratio
· Option 3: Interruption length and specified interruption location
· Option 4: Interruption length and NW controlled location
· Option 5: Interruption length, interruption ratio and interruption location
· Option 6: scheduling restriction requirements instead
· Option 7: NCSG and/or NFG like requirements

Issue 5-4: How interruption requirements for supporting option B-1-2 are captured
· Proposals
· Option 1: 
· Interruption requirements for RLM/BFD/BM measurements for UE supporting option B-1-2 are captured in section 8.2.
· Recommended WF
· Further discussion.

Issue 5-5: RLM/BFD/BM requirements for Option B-1-2
· Proposals
· Option 1: 
· The existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 when CD-SSB is outside the active BWP, if interruptions to be defined separately.
· Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5, 9.5 and 9.8 are to be made applicable for UE supporting option B-1-2.
· UE is required to perform RLM/BM/BFD measurements based on CD-SSB outside active BWP if the UE supporting FG 53-2. Otherwise, RLM/BM/BFD measurements is performed based on SSB within active BWP.
· L1 measurement requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1 should be revised accordingly.
· Option 2: 
· When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-2 with interruption to be defined additionally.
· The applicable condition of reusing the existing RLM/BFD/BM requirements is that the CD-SSB is within the BW of the UE. The BW of the UE can be further clarified as the bandwidth of the carrier.
· Option 3: 
· UE supporting Option B-1-2 (FG 53-2) meets the BM/RLM/BFD requirements provided that the CD-SSB is within the bandwidth of the carrier frequency on which the BM/RLM/BFD is performed.
· Option 4: 
· For option B-1-2, existing SSB based BM/RLM/BFD measurement requirements without gap can apply.
· Option 5: 
· Define L1 measurement requirement after RAN4 concludes on interruption requirement.
· Recommended WF
· Further discussion.
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