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Introduction
This email discussion summary covers following agenda for new approved WID NR_BWP_wor in RAN#99.
5.11	Completion of specification support for bandwidth part operation without restriction in NR	[NR_BWP_wor]
5.11.1	General and work plan	[NR_BWP_wor-Core]
5.11.2	RRM core requirements	[NR_BWP_wor-Core]
5.11.2.1	Impact of Option A 	[NR_BWP_wor-Core]
5.11.2.2	Impact of Option B-1-1	[NR_BWP_wor-Core]
5.11.2.3	Impact of Option C	[NR_BWP_wor-Core]
5.11.2.4	Impact of Option B-1-2	[NR_BWP_wor-Core]
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Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

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

	[bookmark: _Hlk132193077]R4-2304043
	Vodafone Italia SpA, vivo
	Revised WID

	R4-2304044
	Vodafone Italia SpA, vivo
	Work plan
As agreed in the TU budget in RP-230805 [1], this work will be led by RAN4 and no TUs were allocated for RAN1 and RAN2. According to the RAN4 meetings schedule in the TU budget file, we propose the following workplan for each meeting based on the contents of R4-2220437 [2] for Option B-1-1, B-1-2 and C, and R4-2303314 [3] for Option A:
1) RAN4 #106bis (Apr 2023, 0.25 RD TU, Core)
· [bookmark: _Hlk130988808][bookmark: _Hlk130989193]Initial discussion to identify the RRM impacts such as:
· Option A: Identify what clarifications on the existing requirements are needed, if any
· Option B-1-1: Applicability rule of existing requirements update. Decide whether intra-frequency measurement with/without gap revision is needed
· Option B-1-2: Applicability rule of existing requirements update. Decide whether intra-frequency measurement with/without gap revision is needed. Interruption requirements to allow UE for switching. Evaluate and decide on the need for simulations (if needed, provide timeline for simulations).
· Option C: Applicability rule of existing requirements update

2) RAN4 #107 (May 2023, 0.25 RD TU, Core)
· Continue the discussion to identify the RRM impacts on:
· Option B-1-2
· Finalize the discussion to identify the RRM impacts on:
· Option A
· Option B-1-1
· Option C
· Work split on the draft CR for the RRM specification change

3) RAN4 #108 (Aug 2023, 0.5 RD TU, Core)
· Finalize the discussion to identify the RRM impacts on:
· Option B-1-2
· Initial discussion on draft CR for RRM specification change

4) RAN4 #108bis (Oct 2023, 0.5 RD TU, Core)	
•	Draft CRs are discussed.

5) RAN4 #109 (Nov 2023, 0.5 RD TU, Core)
· [bookmark: _Hlk130989023]Final CRs are discussed and agreed

6) RAN4 #109-bis (Jan 2024, 0.1 RD TU, Perf)
[bookmark: _Hlk130989073]•	Performance part work plan will be provided later if deemed necessary

7) RAN4 #110 (Feb 2024, 0.1 RD TU, Perf)
•	Performance part work plan will be provided later if deemed necessary

8) RAN4 #110-bis (Apr 2024, 0.1 RD TU, Perf)
•	Performance part work plan will be provided later if deemed necessary

9) RAN4 #111 (May 2024, 0.1 RD TU, Perf)
•	Performance part work plan will be provided later if deemed necessary




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 and work plan
Sub-topic description: Background.

Open issues and candidate options before f2f meeting:
Issue 1-1: Is the work plan in R4-2304044 agreeable?
· Proposals
· Option 1:  Yes
· Recommended WF
· Collect comments if any.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)


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

	R4-2304252
	Intel Corporation
	Observation 2: The current design supports MGRP (MG repetition period) of 20, 40, 80, 160 ms and it should be sufficient for UE to satisfy timing requirement through L3 measurement gap to access CD-SSB.  

	R4-2304303
	Apple
	Observation 1: for option A, UE anyway needs to measure serving cell, e.g. with legacy MG, NCSG or NeedForGaps. UE has chance to measure CD-SSB. No clarification is needed in existing Te requirements.

	R4-2304428
	CATT
	Proposal 1: For option A, no additional clarification is needed for timing requirements. 

	R4-2304594
	MediaTek inc.
	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: _Ref131861059]No further clarification in TS38.133 is needed for Option A. 

	R4-2304655
	CMCC
	Proposal: No clarifications on existing timing requirements are needed.

	R4-2305045
	vivo
	Proposal 1: No specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.
Proposal 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.
Proposal 3: A note is added for timing requirements that when SSB is outside active BWP, availability of SSB is at least relevant to configuration of measurement gap, number of measurement objects and gap sharing factor.
[bookmark: _Hlk132203317]Proposal 4: Existing requirements for intra-frequency measurement with gap shall apply for UE supporting option A and no update is needed.

	R4-2305341
	Huawei, HiSilicon
	Proposal: RAN4 to confirm that spec support for option A is complete, and no additional RAN4 work is needed. 

	R4-2305554
	Nokia, Nokia Shanghai Bell
	1. Option A need gap assisted intra-frequency measurements.
1. Option A leads to an increase in the network power consumption.
1. Following features shall be mandatory for the UE supporting Option A:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM 
RAN4 need to analyse any impact on gap assisted intra-frequency measurement requirements for gaps that shall be used only for intra-frequency measurements.
1. Option A may impact RAN4 specification work. However, there is impact on UE, network and system.

	R4-2305794
	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: The condition to configure gaps to meet the existing UE transmission timing error requirements in clause 7.1 of TS 38.133, when the UE is performing BM/RLM/BFD based on option A, is NOT needed.
· Proposal #2: A possible compromise is to clarify in clause 7.1.2 of TS 38.133, that the availability of the SSB at the UE is for the purpose of acquiring the timing of the reference cell as shown below:
· 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 is available at the UE for acquiring the frame timing of the reference cell 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 is available at the UE for acquiring the frame timing of the reference cell 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 is available at the UE for acquiring the frame timing of the reference cell in the last 40 ms.

	R4-2305809
	Spreadtrum Communications
	Observation 1: One symbol CSI-RS or DMTS is not suitable for CFO estimation.
Observation 2: Pre-coded DMRS is not suitable to implement timing offset estimation
Proposal 1: It’s proposed to take the above observations into account when making specification clarifications for the Option A. 
Proposal 2: It’s proposed to consider alternative T/F tracking signals other than MG based SSB for the Option A, such as TRS, for the sake of finer T/F tracking performance while avoiding frequent MG based SSB reading.



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.
A new WID: Complete the specification support for BandWidth Part operation without restriction in NR was approved in the RAN#99 meeting. Objective for option A is as follows.
•	For Option A 
•	Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)

In the last RAN4 meeting, following agreements were made.
If CSI-RS based RLM/BFD/BM requirements are complete for Option A)
<Agreement >:
•	For the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), existing BM/RLM/BFD requirements defined in TS 38.133 is complete and no new or additional requirements are needed.

Whether timing requirements should be enhanced for the case when CD-SSB is outside active BWP
< Way forward >
•	The existing UE transmission timing error requirements based on the SSB defined in clause 7.1 of TS 38.133 shall apply for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), i.e., no additional timing requirements are needed.
•	FFS if any clarifications on the existing requirements is needed, e.g., applicability of requirements, conditions of gap configuration etc.

Open issues and candidate options before f2f meeting:
Issue 2-1: Any clarification on CSI-RS based RLM/BFD/BM requirements for supporting Option A
· Proposals
· Option 1: 
· No specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.
· Recommended WF
· Agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP
· Proposals
· Option 1: 
· No clarifications on existing timing requirements are 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.
· A note is added for timing requirements that when SSB is outside active BWP, availability of SSB is at least relevant to configuration of measurement gap, number of measurement objects and gap sharing factor.
· Option 3: 
· The condition to configure gaps to meet the existing UE transmission timing error requirements in clause 7.1 of TS 38.133, when the UE is performing BM/RLM/BFD based on option A, is NOT needed.
· A possible compromise is to clarify in clause 7.1.2 of TS 38.133, that the availability of the SSB at the UE is for the purpose of acquiring the timing of the reference cell
· Option 4: 
· It’s proposed to consider alternative T/F tracking signals other than MG based SSB for the Option A, such as TRS, for the sake of finer T/F tracking performance while avoiding frequent MG based SSB reading.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-1-3: Any clarification on intra-frequency measurement requirements for supporting option A
· Proposals
· Option 1:
· Existing requirements for intra-frequency measurement with gap shall apply for UE supporting option A and no update is needed.
· Option 2:
· RAN4 need to analyse any impact on gap assisted intra-frequency measurement requirements for gaps that shall be used only for intra-frequency measurements.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)



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

	R4-2304252
	Intel Corporation
	Proposal 2-1: Introduce a section for RRM requirement for Option B-1-1 and describe the behaviour of UE and gNB like as below. Sub-section number and naming of Option B-1-1 is FFS.

“The Option B-1-1 supporting UE can autonomously change carrier freq. and RF BW to access CD-SSB for BM/RLM/BFD without causing any interruption. The gNB is expected to configure UE specific active BWP considering the max. supportable CHBW of the UE in the specific band.”


	R4-2304304
	Apple
	Proposal 1: for UE supporting B-1-1, existing RRM requirements of BM/RLM/BFD can be reused except that some clarification is needed in the applicability, since currently RAN4 spec says UE is not required to perform BM/RLM/BFD outside the active DL BWP.
Observation 1: existing conditions of intra and inter-frequency RRM measurement without gap can be relaxed for UE capable of B-1-1.
Observation 2: according to existing RRM measurement requirement framework, network still has to provide measurement gap for UE to perform RRM measurement on serving cell, even though the UE supports B-1-1.
Proposal 2: RAN4 shall study the extension of intra and inter-frequency measurement without gap for UE which is capable of B-1-1.
Proposal 3: for UE supporting both option B-1-1 and C, RAN4 shall discuss UE measurement behaviour (both L1 and L3) when UE active BWP does not CD-SSB and both CD/NCD-SSB are covered by UE CBW.

	R4-2304428
	CATT
	Proposal 2: For option B-1-1, existing SSB based BM/RLM/BFD measurement requirements apply and no additional requirements are needed. 
Proposal 7: For the support of option B-1-1, option C and option B-1-2, no additional performance requirements or test cases are needed. 

	R4-2304595
	MediaTek inc.
	Proposal 1: [bookmark: _Ref127463711]the requirements in sections 8.1, 8.5, and 7.1 for RLM, BFD and UE transmit timing and the requirements for L1 measurements are applicable with CD-SSB outside the active BWP with no changes required.
Proposal 2: [bookmark: _Ref131694662]RAN4 should further study the impact on L3 measurements. 

	R4-2304656
	CMCC
	Proposal 1: For UE support of Option B-1-1, RF BW and BB BW should be assumed as large as CBW.
Proposal 2: For intra-frequency measurement, only legacy intrafrequency measurements without measurement gaps requirements apply to UE support of Option B-1-1.
Proposal 3: 
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 indicates support of option B-1-1.
Proposal 4: For inter-frequency measurement, 
· Legacy inter-frequency measurement with gaps requirements apply to UE support of Option B-1-1.
· Legacy inter-frequency measurement without measurement gaps requirements apply to UE capable of Option B-1-1 when the measured SSB is completely contained the serving cell CBW.
Proposal 5:   
A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) for UE capable of interFrequencyMeas-NoGap provided
· -	the UE supports interFrequencyMeas-Nogap-r16 [15], and
· -	the SSB is completely contained in the active BWP of the UE. 
Or for UE capable of Option B-1-1 provided
· -	the SSB is completely contained in the serving cell CBW

	R4-2305047
	vivo
	Proposal 1: It is clarified in the spec that existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE are applicable when SSB is outside active DL BWP if the UE supports option B-1-1 for BWP operation without restriction.
Proposal 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.
Proposal 3: RAN4 to study and conclude if intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-1.

	R4-2305342
	Huawei, HiSilicon
	Proposal 1: RAN4 to confirm that existing L1 measurement requirements can be re-used for measurement of SSB outside BWP with option B-1-1.
Proposal 2: Clarify in the spec that L1 measurement requirements apply when the SSB for L1 is outside DL active BWP and UE supports [FG for B-1-1].
Proposal 3: In the spec for Measurement restrictions for CSI-RS based L1 measurement, remove the condition that SSB is within the active BWP.

	R4-2305555
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 must define conditions when UEs can perform SSB based RLM, BFD and BM, when the CD-SSB is not within the active BWP.
Proposal 2: RAN4 must define conditions when UEs can perform SSB based intra-frequency measurements, when the CD-SSB is not within the active BWP.

	R4-2305795
	Ericsson
	· Observation #1: The option B-1-1 means the UE meets the RLM/LRP requirements provided that the SSB is anywhere within the UE-specific channel bandwidth. 
· Observation #2: The SSB being outside the active BWP will not impact the evaluation periods of the measurements performed for radio link monitoring (RLM) and link recovery procedure (LRP).
· [bookmark: _Hlk131499705]Proposal #1: The existing evaluation periods of the following measurements related to the SSB-based RLM and the SSB-based LRP defined in TS 38.133 shall also apply for the UE supporting [BM/RLM/BFD based on SSB outside the active BWP without interruptions] regardless of whether the SSB is outside the active BWP or not, and provided that the SSB is within the UE-specific channel BW:
· Out-of-sync detection, 
· In-sync detection, 
· Beam failure detection (BFD),
· Candidate beam detection (CBD),
· L1-RSRP,
· L1-SINR.
· [bookmark: _Hlk132210179]Proposal #2: The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on SSB outside the active BWP without interruptions] without the restriction (for this UE capability) that the SSB has to be within the 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 3-1: Specification impact of Option B-1-1
Sub-topic description: Background.
A new WID: Complete the specification support for BandWidth Part operation without restriction in NR was approved in the RAN#99 meeting. Objective for option A is as follows.
•	For Option B-1-1
•	Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1) 

Open issues and candidate options before f2f meeting:
Issue 3-1: Applicable of existing RLM/BFD/BM requirements for supporting Option B-1-1
· Proposals
· Option 1: 
· It is clarified in the spec that existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE are applicable when SSB is outside active DL BWP if the UE supports option B-1-1.
· Option 2: 
· The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on SSB outside the active BWP without interruptions] without the restriction (for this UE capability) that the SSB has to be within the active BWP.
· Option 3: 
· Clarify in the spec that L1 measurement requirements apply when the SSB for L1 is outside DL active BWP and UE supports [FG for B-1-1].
· Option 4: 
· RAN4 must define conditions when UEs can perform SSB based RLM, BFD and BM, when the CD-SSB is not within the active BWP.
· Option 5: 
· The requirements for L1 measurements are applicable with CD-SSB outside the active BWP with no changes required.
· Recommended WF
· To discuss if following is agreeable
· When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for supporting option B-1-1. FFS details of applicable condition.
· To discuss applicable condition

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-2: L1 measurement requirements to be made applicable for supporting option B-1-1
· Proposals
· Option 1: 
· Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5 and 9.5 are to be made applicable for supporting option B-1-1.
· Option 2: 
· 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 supporting option B-1-1.
· Recommended WF
· Needs further discussion. 

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
· Proposals
· Option 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.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-4: Clarification/modification on intra-frequency measurement requirements for supporting option B-1-1
· Proposals
· Option 1:
· RAN4 shall study the extension of intra-frequency measurement without gap for UE which is capable of B-1-1
· Option 2:
· RAN4 should further study the impact on L3 measurements.
· Option 3:
· For intra-frequency measurement, only legacy intra-frequency measurements without measurement gaps requirements apply to UE support of Option B-1-1.
· Option 4:
· RAN4 to study and conclude if intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-1.
· Option 5:
· RAN4 must define conditions when UEs can perform SSB based intra-frequency measurements, when the CD-SSB is not within the active BWP.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-5: Clarification/modification on inter-frequency measurement requirements for supporting option B-1-1
· Proposals
· Option 1:
· RAN4 shall study the extension of inter-frequency measurement without gap for UE which is capable of B-1-1
· Option 2:
· RAN4 should further study the impact on L3 measurements.
· Option 3:
· Legacy inter-frequency measurement with gaps requirements apply to UE support of Option B-1-1.
· Legacy inter-frequency measurement without measurement gaps requirements apply to UE capable of Option B-1-1 when the measured SSB is completely contained the serving cell CBW.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-6: Whether to define requirements for supporting multiple options
· Proposals
· Option 1:
· Requirements/UE behaviour for UE supporting both option B-1-1 and C
· Option 2:
· Requirements for UE supporting both option B-1-1 and A.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-7: Whether to define additional requirements for supporting option B-1-1
· Proposals
· Option 1:
· Introduce a section for RRM requirement for Option B-1-1 and describe the behaviour of UE and gNB like as below. 
· “The Option B-1-1 supporting UE can autonomously change carrier freq. and RF BW to access CD-SSB for BM/RLM/BFD without causing any interruption. The gNB is expected to configure UE specific active BWP considering the max. supportable CHBW of the UE in the specific band.”
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-8: Assumption on RF/BB bandwidth for UE supporting option B-1-1)
· Proposals
· Option 1:
· For UE support of Option B-1-1, RF BW and BB BW should be assumed as large as CBW.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)



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

	R4-2304252
	Intel Corporation
	[bookmark: _Hlk132218896]Proposal 4-1: Introduce a general applicability section for Option C supporting non-RedCap UE. This section would selectively refer the requirement of 2 Rx. RedCap UE regarding signalling characteristics and mobility requirement i.e., HO to / from BWP with NCD-SSB. FFS on other RRM requirements.

Observation 3: The current SSB-based timing requirement can be also applied to non-redCap UE with NCD-CCB support.



	R4-2304305
	Apple
	Proposal 1: existing RRM requirements of BM/RLM/BFD can be reused for option C, except that some clarification is needed to cover NCD-SSB.
Proposal 2: RAN4 shall study RRM measurement impact of option C, e.g. BWP-specific servingCellMO as already supported by RedCap.

	R4-2304428
	CATT
	Proposal 3: For option C, existing SSB based BM/RLM/BFD measurement requirements can be reused. RAN2 should introduce NCD-SSB design to non-Redcap UE. 
Proposal 7: For the support of option B-1-1, option C and option B-1-2, no additional performance requirements or test cases are needed.

	R4-2304596
	MediaTek inc.
	Proposal 1: the requirements in sections 8.1, 8.5, and 7.1 for RLM, BFD and UE transmit timing are applicable with NCD-SSB in active BWP with no changes required.
Proposal 2: For UE supporting Option C, FFS whether the UE is expected to perform intra-frequency L3 measurements on the same NCD-SSB. FFS whether an LS is needed to RAN1 and RAN2.

	R4-2304657
	CMCC
	Proposal 1: Clarify in the related sections that “the SSB and SMTC applies for both CD-SSB and NCD-SSB if it is not additional specified” for non-RedCap UE.
Proposal 2: For inter-frequency measurement, whether measurement gap is needed depends on UE capability report, i.e. interFrequencyMeas-NoGap-r16, same as legacy UE behavior.


	R4-2305046
	vivo
	Proposal 1: It is clarified in the spec that existing RLM/BFD/BM(L1-RSRP) requirements for non-RedCap UE are applicable for both CD-SSB and NCD-SSB to support option C for BWP operation without restriction.
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 also be NCD-SSB within active BWP if UE supports option C.
Proposal 3: RAN4 to specify that for option C intra-frequency measurement is performed without gap based on NCD-SSB within active BWP.
Observation 1: There is obvious system performance and power saving gains by allowing L3 intra-frequency measurements based on NCD-SSB within active BWP for UE supporting option C.

	R4-2305343
	Huawei, HiSilicon
	Proposal 1: RAN4 to confirm that existing L1 measurement requirements can be re-used for measurement of NCD-SSB within BWP with option C.
Proposal 2: Clarify in the spec that L1 measurement requirements apply for both CD- and NCD-SSB if UE supports [FG for C].
Proposal 3: Re-use the requirements for transition between CD-SSB and NCD-SSB for RLM and BFD from RedCap.
Proposal 4: RAN4 to include NCD-SSB in the applicability condition for timing requirements, same as timing requirement for RedCap. 
Proposal 5: Re-use the intra-/inter-frequency definition and requirements for transition between CD-SSB and NCD-SSB for L3 measurement from RedCap.
Proposal 6: Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.

	R4-2305556
	Nokia, Nokia Shanghai Bell
	Proposal 1: RLM: RedCap NCD-SSB based RLM requirements in section 8.1B may be re-used for defining NCD-SSB based RLM requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
Proposal 2: BFD: RedCap NCD-SSB based link recovery procedures requirements in section 8.5B may be re-used for defining NCD-SSB based link recovery procedures requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
Proposal 3: Use section 9.5B SSB based BM for defining NCD-SSB based L1-RSRP requirements for non-RedCap UEs when NCD-SSB is within the active BWP.

	R4-2305796
	Ericsson
	· Observation #1: The option C means the UE meets the RLM/LRP requirements provided that CD-SSB or NCD-SSB is within the active BWP. 
· Observation #2: The CD-SSB or NCD-SSB being within the active BWP SSB will not impact the evaluation periods of the measurements performed for radio link monitoring (RLM) and link recovery procedure (LRP).


Measurement periods for RLM and LRP measurements:
· Proposal #1: The existing evaluation periods of the following measurements related to the SSB-based RLM and the SSB-based LRP defined in TS 38.133 shall also apply for the UE supporting [BM/RLM/BFD based on NCD-SSB within the active BWP] regardless of whether the CD-SSB or NCD-SSB is within the active BWP:
· Out-of-sync detection, 
· In-sync detection, 
· Beam failure detection (BFD),
· Candidate beam detection (CBD),
· L1-RSRP,
· L1-SINR.
· Proposal #2: The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on NCD-SSB within the active BWP]. 
Measurement periods during transitions between CD-SSB and NCD-SSB:
· Observation #3: The UE may transition between CD-SSB and NCD-SSB due the active BWP switching. For example, the SSB may change from CD-SSM to NCD-SSB (or vice versa) within the active BWP after the BWP switching. 
· Proposal #3: Define RLM and BFD measurement period requirements under transitions between CD-SSB resource and NCD-SSB similar to those defined for ReCap i.e. as follows:
· For RLM measurements:
· When the UE transitions between RLM CD-SSB resource and RLM NCD-SSB resource due to BWP switching during one evaluation period, the UE shall use an evaluation period that is the maximum of the evaluation periods corresponding to the first SSB type and the second SSB type after the BWP switching. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second SSB type for each RLM-RS resource.
· For BFD measurements
· When the UE transitions between BFD CD-SSB resource and BFD NCD-SSB resource due to BWP switching during one evaluation period, the UE shall use an evaluation period that is the maximum of the evaluation periods corresponding to the first SSB type and the second SSB type after the BWP switching. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second SSB type for each BFD-RS resource.




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.
A new WID: Complete the specification support for BandWidth Part operation without restriction in NR was approved in the RAN#99 meeting. Objective for option A is as follows.
•	For Option C 
•	Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)

Open issues and candidate options before f2f meeting:
Issue 4-1: Applicable of existing RLM/BFD/BM requirements for supporting Option C
· Proposals
· Option 1a: 
· Existing RRM requirements of BM/RLM/BFD can be reused for option C, except that some clarification is needed to cover NCD-SSB.
· Option 1b: 
· It is clarified in the spec that existing RLM/BFD/BM(L1-RSRP) requirements for non-RedCap UE are applicable for both CD-SSB and NCD-SSB to support option C for BWP operation without restriction.
· Option 1c: 
· RAN4 to confirm that existing L1 measurement requirements can be re-used for measurement of NCD-SSB within BWP with option C.
· Proposal 2: Clarify in the spec that L1 measurement requirements apply for both CD- and NCD-SSB if UE supports [FG for C].
· Option 1d 
· Existing SSB based BM/RLM/BFD measurement requirements can be reused.
· Option 1e: 
· RAN4 to confirm that existing L1 measurement requirements can be re-used for measurement of NCD-SSB within BWP with option C.
· Clarify in the spec that L1 measurement requirements apply for both CD- and NCD-SSB if UE supports [FG for C].
· Option 1f: 
· The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on NCD-SSB within the active BWP].
· Option 2: 
· RLM: RedCap NCD-SSB based RLM requirements in section 8.1B may be re-used for defining NCD-SSB based RLM requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
· BFD: RedCap NCD-SSB based link recovery procedures requirements in section 8.5B may be re-used for defining NCD-SSB based link recovery procedures requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
· Use section 9.5B SSB based BM for defining NCD-SSB based L1-RSRP requirements for non-RedCap UEs when NCD-SSB is within the active BWP.
· Option 3: 
· Introduce a general applicability section for Option C supporting non-RedCap UE. This section would selectively refer the requirement of 2 Rx. RedCap UE regarding signalling characteristics and mobility requirement i.e., HO to / from BWP with NCD-SSB. FFS on other RRM requirements.
· Recommended WF
· To discuss if following is agreeable
· The existing requirements for SSB-based RLM/BFD/BM are applicable for option C. FFS details or wording of applicable condition.
· To discuss applicable condition

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-2: L1 measurement requirements to be made applicable for supporting option C
· Proposals
· Option 1: 
· Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5 and 9.5 are to be made applicable for supporting option C.
· Option 2: 
· 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 supporting option C.
· Recommended WF
· Needs further discussion. 

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-3: Clarification on existing timing requirements for supporting Option C
· Proposals
· Option 1: 
· The current SSB-based timing requirement can be also applied to non-redCap UE with NCD-CCB support.
· 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 also be NCD-SSB within active BWP if UE supports option C.
· Option 3 
· RAN4 to include NCD-SSB in the applicability condition for timing requirements, same as timing requirement for RedCap.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-4: Impact to intra-frequency measurement requirements for supporting option C
· Proposals
· Option 1:
· RAN4 shall study RRM measurement impact of option C, e.g. BWP-specific servingCellMO as already supported by RedCap.
· Option 2:
· For UE supporting Option C, FFS whether the UE is expected to perform intra-frequency L3 measurements on the same NCD-SSB.
· Option 3:
· RAN4 to specify that for option C intra-frequency measurement is performed without gap based on NCD-SSB within active BWP.
· Option 4:
· Re-use the intra-frequency definition and requirements for transition between CD-SSB and NCD-SSB for L3 measurement from RedCap.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-5: Impact to inter-frequency measurement requirements for supporting option C
· Proposals
· Option 1:
· For inter-frequency measurement, whether measurement gap is needed depends on UE capability report, i.e. interFrequencyMeas-NoGap-r16, same as legacy UE behavior.
· Option 2:
· Re-use the inter-frequency definition and requirements for transition between CD-SSB and NCD-SSB for L3 measurement from RedCap.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-6: Whether to define requirements for transition between CD-SSB and NCD-SSB for supporting option C
· Proposals
· Option 1:
· Re-use the requirements for transition between CD-SSB and NCD-SSB for RLM and BFD from RedCap.
· Option 2:
· Define RLM and BFD measurement period requirements under transitions between CD-SSB resource and NCD-SSB similar to those defined for ReCap
· Recommended WF
· Option 1 and option 2 are similar. Agree on option 1 or option 2.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 4-7: Whether to define requirements in addition to L1/L3 measurements for supporting option C
· Proposals
· Option 1:
· Introduce a general applicability section for Option C supporting non-RedCap UE. This section would selectively refer the requirement of 2 Rx. RedCap UE regarding signalling characteristics and mobility requirement i.e., HO to / from BWP with NCD-SSB. FFS on other RRM requirements.
· Option 2:
· Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)


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

	R4-2304252
	Intel Corporation
	Proposal 3-1: Introduce a section for RRM requirement for Option B-1-2 and describe the behaviour of UE like as below. Sub-section number and naming of Option B-1-2 is FFS.

“The Option B-1-2 supporting UE can autonomously change carrier freq. and RF BW to access CD-SSB for BM/RLM/BFD with allowed level of interruption.”

Proposal 3-2: Introduce symbol level interruption requirement for Option B-1-2, which is equal to the symbol length of MG for CD-SSB.  The portion of interrupted symbols would be decided by the SSB periodicity for BM/RLM/BFD. 

Proposal 3-3: Introduce UE capability of Option B-1-2 as a sub-capability of FG 6-1a. Actual naming for B-1-2 capability is FFS. The restriction of Option B-1-2 also needs to be described in the capability section. “The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and UE shall support option (C) NCD-SSB (subject to IoDT availability)”.


	R4-2304306
	Apple
	[bookmark: _Hlk132223832]Proposal 1: for UE supporting B-1-2, existing RRM requirements framework of BM/RLM/BFD can be reused except that
1)	some clarification is needed in the applicability, since currently RAN4 spec says UE is not required to perform BM/RLM/BFD outside the active DL BWP.
2)	Interruption requirements need to be defined.

Proposal 2: the following options can be considered to define interruption for option B-1-2:
1)	Option 1: define explicit interruption length without mentioning interruption ratio.
2)	Option 2: define interruption ratio in a general way.

	R4-2304428
	CATT
	Proposal 4: For option B-1-2, existing SSB based BM/RLM/BFD measurement requirements apply and no additional measurement requirements are needed. 
Proposal 5: 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).
Proposal 7: For the support of option B-1-1, option C and option B-1-2, no additional performance requirements or test cases are needed.

	R4-2304597
	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.

	R4-2304658
	CMCC
	[bookmark: _Hlk132223887]Proposal 1: Apply existing SSB based RLM/BFD/BM measurement requirements to UE support of option B-1-2.
Proposal 2: Specify 0.5% probability of missed ACK/NACK as the interruption requirements during BM/RLM/BFD measurements based on SSB outside the active BWP.
Proposal 3: For intra-frequency measurement, only legacy intrafrequency measurements without measurement gaps requirements apply to UE support of Option B-1-2.
Proposal 4: 
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 indicates support of option B-1-2.
Proposal 5: For inter-frequency measurement, legacy interfrequency measurements with measurement gaps requirements and legacy interfrequency measurements with measurement gaps requirements apply to UE support of Option B-1-2. 

	R4-2305048
	vivo
	Proposal 1: It is clarified in the spec that existing RLM/BFD/CBD/BM(L1-RSRP) requirements for non-RedCap UE are applicable when SSB is outside active DL BWP if the UE supports option B-1-2 for BWP operation without restriction.
Proposal 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.
Proposal 3: RAN4 to study and conclude if intra-frequency measurement without gap based on SSB outside active BWP is a must for UE supporting option B-1-2.
Proposal 4: Interruption requirements for UE supporting option B-1-2 are specified with probability of missed ACK/NACK.
Proposal 5: For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP) measurements based on SSB outside active BWP.

	R4-2305344
	Huawei, HiSilicon
	Proposal 1: Clarify in the spec that L1 measurement requirements apply when the SSB for L1 is outside DL active BWP and UE supports [FG for B-1-2].
Proposal 2: Interruption requirements for option B-1-2 apply provided that no CSI-RS, NCD-SSB or CD-SSB is configured for L1 in the active BWP of the serving cell.
Proposal 3: Define requirements on length of each interruption. Use the following values as baseline.
-	FR1: 0.5ms
-	FR2: 0.25ms
Proposal 4: Support NW to control the interruption location. Interruption ratio are not defined.

	R4-2305557
	Nokia, Nokia Shanghai Bell
	1. A UE supporting Option B-1-2 need gaps for performing intra-frequency measurements.
Observation 4: Option B-1-2 requires measurements for RLM, BFD and BM to be performed on RS outside the active BWP.
Observation 5: For option B-1-2, The RS outside the active BWP to be sued for RLM, BFD and BM is the CD-SSB.
Observation 6: Using CD-SSB: Current UE requirements for gap assisted intra-frequency measurement can be re-used.
And we propose:
1. Using NCD-SSB: RAN4 would need to analyse if any changes to the current UE requirements for gap assisted intra-frequency measurement when using NCD-SSB.
1. RAN4 to analyse and develop UE requirements for allowed interruptions due to performing RLM, BFD and BM.
RAN4 at least need to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB.
RAN4 to decide whether to develop UE requirements for allowed interruptions due to performing RLM, BFD and BM UE requirements based on NCD-SSB.

	R4-2305797
	Ericsson
	· Observation #1: The option B-1-2 means the UE meets the RLM/LRP requirements provided that the SSB is anywhere within the UE-specific channel bandwidth. 
· Observation #2: The SSB being outside the active BWP will not impact the evaluation periods of the measurements performed for radio link monitoring (RLM) and link recovery procedure (LRP).
· Proposal #1: The existing evaluation periods of the following measurements related to the SSB-based RLM and the SSB-based LRP defined in TS 38.133 shall also apply for the UE supporting [BM/RLM/BFD based on SSB outside the active BWP with interruptions] regardless of whether the SSB is outside the active BWP or not, and provided that the SSB is within the UE-specific channel BW:
· Out-of-sync detection, 
· In-sync detection, 
· Beam failure detection (BFD),
· Candidate beam detection (CBD),
· L1-RSRP,
· L1-SINR.
RLM/LRP measurement period requirements:
· Proposal #2: The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on SSB outside the active BWP with interruptions] without the restriction (for this UE capability) that the SSB has to be within the active BWP. 
Proposal #2: The existing SSB-based RLM and the SSB-based LRP requirements in clauses 8.1, 8.5, 9.5 and 9.8 in TS 38.133 are made applicable for UE supporting [BM/RLM/BFD based on SSB outside the active BWP with interruptions] without the restriction (for this UE capability) that the SSB has to be within the 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 5-1: Specification impact of Option B-1-2
Sub-topic description: Background.
A new WID: Complete the specification support for BandWidth Part operation without restriction in NR was approved in the RAN#99 meeting. Objective for option A is as follows.
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

Open issues and candidate options before f2f meeting:
Issue 5-1: Reuse conclusions on specification impact for supporting Option B-1-1 in section 3
· Proposals
· Option 1: 
· Conclusions on specification impact for supporting Option B-1-1 in section 3.2.1 are reused in principle, when applicable, for supporting option B-1-2
· Recommended WF
· If Option 1 is agreeable?

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 5-2: Interruption requirements for supporting option B-1-2
· Proposals
· Option 1: 
· Introduce symbol level interruption requirement for Option B-1-2, which is equal to the symbol length of MG for CD-SSB.  The portion of interrupted symbols would be decided by the SSB periodicity for BM/RLM/BFD.
· Option 2: 
· Define explicit interruption length without mentioning interruption ratio.
· Option 3: 
· Support NW to control the interruption location. Interruption ratio are not defined. Define requirements on length of each interruption. Use the following values as baseline
· FR1: 0.5ms
· FR2: 0.25ms
· Option 4: 
· Interruption requirements for UE supporting option B-1-2 are specified with probability of missed ACK/NACK.
· Alt 1: For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP) measurements based on SSB outside active BWP.
· Alt 3: Specify 0.5% probability of missed ACK/NACK as the interruption requirements during BM/RLM/BFD measurements based on SSB outside the active BWP.
· Option 5: 
· 	Define interruption ratio and interruption length for each interruption
· Alt 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).
· Option 6: 
· RAN4 shall leverage the interruption requirements (NCSG and NFG) from L3 measurements to define the interruption requirements for RLM/BFD/BM measurements.
· Recommended WF
· Needs further discussion. 

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 5-3: Interruption requirements for which L1 measurements
· Proposals
· Option 1: 
· RAN4 at least need to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB.
· RAN4 to decide whether to develop UE requirements for allowed interruptions due to performing RLM, BFD and BM UE requirements based on NCD-SSB.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)


Topic #6: UE capabilities
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300486
	Intel Corporation
	Observation 1: There is UE capability issue in CSI-RS based BM operation for FR 2 to support FG 6-1a. The UE supporting FG 6-1a needs to report non-zero value on component 2 in FG 2-24 for FR2.
Proposal 1-1: RAN4 to clarify whether FG 6-1a needs to be considered in FR2.
Proposal 1-2: If FR2 is in scope of FG 6-1a, RAN4 to send LS to RAN1 requesting
1) Confirm FG 6-1a is in scope of FR2 
2) Clarify which capability bit for component 2 {n0, n4, n8, n16, n32, n64} in FG 2-24 capability is required to support FG 6-1a in FR2
Proposal 2-2: Introduce UE capability of Option B-1-1 as a sub-capability of FG 6-1a. Actual naming for B-1-1 capability is FFS.
Proposal 3-3: Introduce UE capability of Option B-1-2 as a sub-capability of FG 6-1a. Actual naming for B-1-2 capability is FFS. The restriction of Option B-1-2 also needs to be described in the capability section. “The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and UE shall support option (C) NCD-SSB (subject to IoDT availability)”.
Proposal 4-2: Introduce UE capability of Option C, which is separate and independent from FG 6-1a.


	R4-2304594
	MediaTek inc.
	Proposal 2:RAN4 can send an LS to RAN2 mentioning that ‘that UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 2 for FR2 operation’.

	R4-2305554
	Nokia, Nokia Shanghai Bell
	1. Following features shall be mandatory for the UE supporting Option A:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM 

	R4-2304428
	CATT
	Proposal 6: RAN2 to introduce capability for the support of option B-1-1, option C and option B-1-2. RAN4 to clarify whether the capability can also be applied to L3 measurement.

	R4-2304657
	CMCC
	Proposal 3: legacy UE capability interFrequencyMeas-NoGap-r16 can be reused for NCD-SSB based measurement.

	R4-2305556
	Nokia, Nokia Shanghai Bell
	While observing:
Observation 1: It cannot be assumed that Option C is supported by all networks in the field.
We propose:
Proposal 4: A UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).

	R4-2304597
	MediaTek inc.
	Proposal 2: For UE supporting Option B-1-2, UE should also report ‘ncsg’ in the NCSG capability or ‘no-gap-with-interruption’ (TBD the final IE name in RAN2 spec) in the NeedforGap capability



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 6-1: UE capability
Sub-topic description: Background.
To support FG 6-1a, options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP were extensively discussed. Option A) is to perform RLM/BFD/BM based on CSI-RS within active BWP.
According to report to RAN#98 in LS R4-2220437, the high-level analysis on RRM requirements impact for option A) is concluded as follows.
· CSI-RS based RLM/BFD/BM requirements are already specified.
· Further study is needed to decide on whether timing requirements may need to be updated.

Open issues and candidate options before f2f meeting:
Issue 6-1: whether FG 6-1a needs to be considered in FR2
· Proposals
· Option 1: 
· FG 6-1a are supported in FR2
· Option 2: 
· FG 6-1a are NOT supported in FR2
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 6-2: UE capability issue for UE to support option A
· Proposals
· Option 1: 
· If FR2 is in scope of FG 6-1a, RAN4 to send LS to RAN1 requesting
· 1) Confirm FG 6-1a is in scope of FR2 
· 2) Clarify which capability bit for component 2 {n0, n4, n8, n16, n32, n64} in FG 2-24 capability is required to support FG 6-1a in FR2.
· Option 2: 
· RAN4 can send an LS to RAN2 mentioning that ‘that UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 2 for FR2 operation’.
· Option 3: 
· Following features shall be mandatory for the UE supporting Option A:
· Gap assisted intra-frequency measurements
· CSI-RS based RLM
· CSI-RS link recovery procedures including BFD and CBD
· CSI-RS L1-RSRP for BM
· Recommended WF
· Needs further discussion. Comments are expected for each option.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 6-3: UE capability for UE to support option B-1-1
· Proposals
· Option 1: 
· Introduce UE capability of Option B-1-1 as a sub-capability of FG 6-1a. Actual naming for B-1-1 capability is FFS.
· Option 2: 
· RAN2 to introduce capability for the support of option B-1-1. RAN4 to clarify whether the capability can also be applied to L3 measurement.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 6-4: UE capability for UE to support option C
· Proposals
· Option 1: 
· Introduce UE capability of Option C, which is separate and independent from FG 6-1a.
· Option 2: 
· A UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).
· Option 3: 
· Legacy UE capability interFrequencyMeas-NoGap-r16 can be reused for NCD-SSB based measurement.
· Option 4: 
· RAN2 to introduce capability for the support of option C. RAN4 to clarify whether the capability can also be applied to L3 measurement.
· Recommended WF
· Needs further discussion. Comments are expected for each option.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 6-5: UE capability for UE to support option B-1-2
· Proposals
· Option 1: 
· For UE supporting Option B-1-2, UE should also report ‘ncsg’ in the NCSG capability or ‘no-gap-with-interruption’ (TBD the final IE name in RAN2 spec) in the NeedforGap capability
· Option 2: 
· RAN2 to introduce capability for the support of option B-1-2. RAN4 to clarify whether the capability can also be applied to L3 measurement.
· Option 3: 
· Introduce UE capability of Option B-1-2 as a sub-capability of FG 6-1a. Actual naming for B-1-2 capability is FFS. 
· The restriction of Option B-1-2 also needs to be described in the capability section. “The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and UE shall support option (C) NCD-SSB (subject to IoDT availability)”.
· Recommended WF
· [bookmark: _GoBack]Needs further discussion. Comments are expected for each option.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents



