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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

	E///
	Looks fine.

	Qualcomm
	Okay with work plan in R4-2304044 and Revised WID in R4-2304043.

	MTK
	Yes. 

	Nokia
	Workplan looks in general fine.
We assume that the work is based on the latest incoming LS from plenary [RP-230805] and hence following is not fully clear to us:
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
This should be clarified. Perhaps the line can just be removed?

	vivo
	Support the work plan.

	CATT
	We are fine with the core part plan, but for the perf part, can we just use one general sentence that “Performance part work plan will be provided later if deemed necessary” and remove the meeting details in 6)-9)? It seems not to be confirmed that we will have four meetings in the first half of a year in 2024?



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 

	Issue 1-1: Is the work plan in R4-2304044 agreeable?
	Companies are fine with the core part work plan.
Perf part work plan is revised to address CATT’s comment.

Recommendations for 2nd round:
Discuss the revised work plan.



Discussion on 2nd round (if applicable)
Issue 1-2: Whether to send LS to RAN plenary and RAN1/2 on agreements on L3 related requirements for the options 
· Proposals
· Option 1: Yes
· Option 2: No
· 2nd round Comment collection:
	Company
	Comments

	E///
	Option 2. 
Interested companies can directly raise this at the plenary.

	vivo
	We support to send the LS. RAN4 agreements may also have impact on RAN1/RAN2 discussions on UE capability and high layer signaling.

	Nokia
	Option 2 and Option 1.
It is not clear to us what the content and purpose of the LS would be, but we believe that for addressing Issue 3-4 an LS would be needed.

	Apple
	We do not disagree with option 1. But we don’t see any ‘impact on RAN1/RAN2 discussions on UE capability and high layer signaling’ from the draft LS shared by proponent. Without clear indication, we prefer not to send the LS in this meeting.

	Intel
	We are fine with Option 1 but only based on the agreement on Option C in GTW.
•	It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
•	RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023 

	Huawei 
	Support option 1.
We think it would be beneficial to inform RANP about RAN4 discussion status and observation. We do not see the LS needs to be sent to RAN1/2 at this stage. 

	CATT
	Support option 2. The LS is not needed unless some RAN actions are required. But now the LS is just to inform the RAN4 status which should be included in the status report submitted to RAN plenary. 

	MediaTek
	Same view as Huawei. 
We support 
Option 1a:
Yes to send LS to RAN plenary and no need to send RAN1/2 at this stage.

	OPPO
	Option 2. We doubt the impact on RAN1 or RAN2. Agree with Ericsson that interested companies can directly raise their concerns.



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

	E///
	Agree with the recommended WF

	Huawei
	Support option 1.

	Qualcomm
	Okay with Option 1.

	MTK
	Agree with recommended WF. 

	CMCC
	Support option 1

	Nokia
	Some clarification and discussion needed.
In general, the current requirements look fine. However, For FR2 we have following requirements for CSI-RS based radio link monitoring
-	P=1, when the RLM-RS resource is not overlapped with measurement gap and also not overlapped with SMTC occasion.
Meanwhile, it is in this scenario not a matter of SMTC but a matter of whether the RLM-RS is overlapping with the gap used for intra-frequency measurements.
Additionally, for the UE supporting Option A the UE shall support:
-	CSI-RS based RLM (csi-RS-RLM)
-	Gap assisted intra-frequency measurements (our understanding is that UE support of gap assisted intra-frequency is mandatory from Rel-15)
-	CSI-RS link recovery procedures including BFD and CBD (our understanding is that UE support of CSI-RS link recovery procedures is mandatory from Rel-15)
-	CSI-RS L1-RSRP for BM (maxNumberCSI-RS-Resource)
How to capture this is open.

	vivo
	Support the recommended WF.

	CATT
	Support the recommended WF. 

	Apple
	Support the recommended WF.

	Intel
	Generally, we support the recommended WF. However, RAN4 needs to address CSI-RS related capability raised by Nokia.



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

	E///
	We prefer Option 1. But can support also Option 3 as compromise proposal.
Option 4 is contrary to the RAN4 earlier agreements based on which RAN4 concluded there is no impact on the spec for supporting option A. 

	Huawei
	Support option 1.
We understand there are several options for UE to do fine time tracking and thus meet the timing requirements, e.g. using TRS in the BWP or accessing SSB outside BWP with MGs, NCSG / interruption or without interruption depending on UE capability. The current timing requirements and its applicability are generic and can accommodate all the options above, and we do not see the need to make further clarification in the spec.

	Qualcomm
	Okay with Option 3.

	MTK
	Support option 1.
We discussed this issue in length in the last few meetings and the conclusion was not change the requirements. Besides, the existing requirements mention the SSB is available within the last 160ms but it doesn’t mention whether the SSB is within the active BWP or not. Hence, we don’t see a need to clarify anything in here.

	CNCC
	Support option 1

	Nokia
	Option 1.
Current requirements already apply if the CD-SSB is outside the active BWP. Only thing to observe from is:
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 during the last 160 ms
However, this is already a clear requirement for the network to account when configuring the UE.

	vivo
	Firstly, we need to at least clarify the following requirements as highlighted.
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, regardless of whether SSB is within active BWP or not, is available at the UE during the last 160 ms.
Since this is the common understanding, why not to make it crystal clear?
Regarding whether and how to capture additional conditions, e.g., gap is to be configured, for the availability of SSB when it is outside active BWP, we are open to discuss.
We don’t think clarification as in option 3 is needed. It is already clear in the spec.

	CATT
	Support option 1. 

	Apple
	Prefer option 1. RRM measurement on serving cell is still essential. In order to perform RRM measurement when active BWP doesn’t contain SSB, typically UE needs measurement gap. As optional features, RRM measurement on serving cell can be done via NCSG or NeedForGaps, if supported. In other word, MG is not always necessary. The availability of SSB in Te requirement condition can be implicitly met. 

	Intel
	We support Option 1. The compromise in Option 3 is also fine for clarification purpose.  

	Spreadtrum
	Option 4. Yet we could compromise to the majority of view. As we suppose the current requirement is generic to multiple timing reference resources.
As what Huawei has said, there are alternative choices to do fine tracking.  My point is that the T/F tracking requirement might not be only based on MG based SSB as situation changes, on the other hand, we also have concern on the real SSB availability is relevant with configuration of measurement gap, number of measurement objects and gap sharing factor , as depicted in option 2.



Issue 2-3: 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

	E///
	Support Option 1. RAN4 already concluded there is no impact on the spec due to option A

	Huawei 
	Support option 1.
Option 2 is not fully clear to us. CSI-RS based L1 measurements are performed only outside MG, so we do not see any impact on MG assisted intra-freq measurement. 

	Qualcomm
	Okay with Option 1.
Option 2 is not unclear to us. It’d be appreciated if the proponent of Option2 could provide a bit more details.

	MTK
	CSI-RS based L3 measurements are not stand alone, which require SSB to complete the measurements. However, we don’t there is a need to clarify anything for CSI-RS based L3 measurements.
Support option 1.

	CMCC
	Support option 1

	Nokia
	Option 1.
Existing requirement for intra-frequency measurements with gaps seems not to need any changes.

	Vivo
	Support option 1.

	CATT
	Support option 1. 

	Apple
	Support option 1.

	Intel
	Support option 1.

	Spreadtrum
	Support option 1



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 

	Issue 2-1: Any clarification on CSI-RS based RLM/BFD/BM requirements for supporting Option A
	One company raised concern on FR2 CSI-RS based RLM requirements.
For the UE capability related aspects, it is discussed in separated issue: Issue 6-1.

Tentative agreements:
· In general, no specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.
· FFS if there is impact on FR2 CSI-RS base RLM requirements specifically.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.

	Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP
	Based on 1st round comments, option 4 may be removed.

Candidate options:
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

Recommendations for 2nd round:
To collect comments if additional option is to be added. 

	Issue 2-3: Any clarification on intra-frequency measurement requirements for supporting option A
	Tentative agreements:
· Existing requirements for intra-frequency measurement with gap shall apply for UE supporting option A and no update is needed.

Recommendations for 2nd round:
The issue is closed.



Discussion on 2nd round (if applicable)
Issue 2-1: Any clarification on CSI-RS based RLM/BFD/BM requirements for supporting Option A
<Agreement >:
· In general, no specification impact on RLM/BFD/BM requirements for UE supporting option A for BWP operation without restriction.
· FFS if there is impact on FR2 CSI-RS base RLM requirements specifically.
Recommendations for 2nd round:
Check if the tentative agreements are agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	OK

	Apple
	Fine with the tentative agreement.

	vivo
	Fine with the tentative agreement.

	Nokia
	We are fine with the agreement based on our comments in first round.

	Intel
	We are fine with the proposed tentative agreement. 

	Huawei 
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with tentative agreement.

	OPPO
	Fine with tentative agreement.



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
Recommendations for 2nd round:
To collect comments if additional option is to be added.
· 2nd round Comment collection:
	Company
	Comments

	E///
	First preference is Option 1 but can compromise on Option 3

	Apple
	Support option 1.

	Vivo
	Support option 2 to make the spec clear and consistent.

	Nokia
	Option 1.

	Intel
	We support Option 1. The compromise in Option 3 is also fine for clarification purpose.  

	Huawei 
	Support option 1.

	CATT 
	Support option 1. 

	MediaTek
	Option 1.

	OPPO
	Option 1.



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

	E///
	We are fine with the recommended WF. 

	Huawei
	Fine with the Recommended WF. We assume the word “UE” is missed.
When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-1. FFS details of applicable condition.

	Qualcomm
	Okay with the recommended WF. And the CD-SSB shall still be present within UE CBW of the cell.
For the detailed text proposals, we would like to treat them (preferably at once) when more concrete agreements are made for all options rather than discussing them individually one by one.

	MTK
	Fine with recommended WF

	CMCC
	OK with recommended WF

	Nokia
	We think in general all options propose rather similar intention. Hence, recommended WF is fine starting point.

	Vivo
	Fine with recommended WF.

	CATT
	Fine with the recommended WF. 

	Apple
	Fine with the recommended WF.

	Intel
	We are OK with the recommended WF.

	Spreadtrum
	Fine with the recommended WF.



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

	E///
	We support option 2. The difference between the two options is that the latter also include L1-SINR. In our view there is no reason to exclude L1-SINR which is done on same SSB configured for L1-RSRP

	Huawei
	Support option 2. 
On L1-SINR in cl. 9.8, we understand SSB as CMR is outside BWP and the IMR will be always in the active BWP, so there is no difference compared to L1-RSRP in cl. 9.5.

	Qualcomm
	Okay with Option 2. We believe 9.8 is only for UE supporting SS-SINR measurement.
In addition, we’d like to see if Option 1 and Option 2 have intention to exclude unlicensed spectrum and satellite access operations.

	MTK
	Fine with Option 2

	CMCC
	Support option 2

	Nokia
	Option 2.
L1-SINR has not been directly discussed earlier by us. However, it may be considered part of the ‘BM’. Our view is that it should be included.

	vivo
	Fine with option 2.

	CATT
	Option 2. 

	Apple
	Fine with option 2.

	Intel
	We are fine with the Option 2.



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

	E///
	The B-1-1 capable UE will meet the existing timing requirements in clause 7.1, 38.133. But ee do not see any need to make such clarification.

	Huawei 
	Not support option 1.
As discussed in issue 2-2 for option A, we think the current timing requirements and its applicability are generic, and it does not preclude the case where SSB is outside BWP, so no clarification is needed.

	Qualcomm
	 Agree with Option 1.

	MTK
	We have similar views as Huawei and Ericson, hence we don’t believe there is a need for such clarification.

	CMCC
	No need to clarify the requirements

	Nokia
	We do not see a justification for any clarification. Current requirements already apply provided the SSB conditions is fulfilled:
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 during the last 160 ms.
Adding a clarification in R18 could indicate that the timing requirements would not apply in earlier releases if the SSB would not be within the active BWP.

	vivo
	Support option 1.
The clarification could also be applicable to option A. 

	CATT
	Same view as Ericsson and Huawei. No clarification is needed. 

	Apple
	We don’t see the necessity of such clarification.

	Intel
	We support Option 1.
The clarification could also be applicable to Option A.



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

	E///
	The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options. Any enhancement related to L3 measurements is beyond the scope of the WID. 
It is up to the UE whether it supports also intra-frequency measurements without measurement gaps. In any case the measurement resources for L1 and L3 measurements (SSB and SMTC respectively) are different and independent. It is up to the UE when the UE performs L1 and L3 measurements. 

	Huawei 
	Support option 1, 2 and 4.
On option 3 and 5, we understand that the intention is to extend interruption-less measurement from L1 to L3. Technically this is meaningful, but we may need to consider possible difference in L1 and L3 measurements, e.g. cell search is required in L3 but not in L1. In this sense, we suggest to keep this issue open for study.

	Qualcomm
	We believe Option B-1-1 UE shall support intra-frequency measurement without MG, which we think made the option appealing to infra/operators the most among all of the options.

	MTK
	Follow the same conclusion from issue 4-4 made in GTW. For B-1-1 the following can be supported: 
‘Whether to support L3 measurements without gaps for UE operating in an active BWP without SSB (i.e. based on Option B-1-1) is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on Option B-1-1 in Q2’2023.’.

	CMCC
	Support to mandate intra without gap measurement for option B-1-1. OK to follow GTW conclusion at this stage.

	Nokia
	Option 5 and Option 3.
Our understanding is that for a UE supporting B-1-1 intra-frequency measurements are performed without measurements gaps.
Hence, these UEs would be able to perform SSB-based non-gap assisted intra-frequency measurements on the CD-SSB even when the CD-SSB is not within the active BWP.

	vivo
	We agree with MediaTek that all L3 impact for all the options should be treated in the same way.
Our preference is that L3 impact for ALL the options can be discussed in RAN4 without any further WID update. 

	CATT
	Option 2. We need to clarify whether the support of option B-1-1 can be used for L3 measurement, i.e. when UE support option B-1-1, whether the L3 measurement should also be performed without gap. 

	Apple
	We are wondering the how much gain we can have from extending intra-frequency measurement without gap to cover B-1-1. Typically, UE would be configured with measurement gap since UE may still need to measure other inter-frequency. Since MGRP is fixed, the impact on serving cell scheduling would be the same regardless of whether CD-SSB is measured within or without gap. 

	Intel
	Similar view as E//. The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options. Any enhancement related to L3 measurements is beyond the scope of the WID. 

	Spreadtrum
	Share same view with E///, it’s up to UE implementation.



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

	E///
	Same view as for issue 3-5. The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options. Any enhancement related to L3 inter-frequency measurements is beyond the scope of the WID. 

	Huawei 
	Support option 1 and 2.
On option 3, same comment as for issue 3-4.

	Qualcomm
	We agree that Option B-1-1 capable UE may be able to perform inter-frequency measurements without MG in some cases. However, it is really an extension of interFrequencyMeas-NoGap-r16, meaning from the constraint of “SSB completely contained in the active BWP” to “SSB in serving cell CBW.” And it is not as straightforward and simple as intra-frequency measurements without MG.
We propose to not couple it with this WI.

	MTK
	Same view as issue 3-4.

	Nokia
	We do not see any changes would be needed for inter-frequency measurement requirements when considering option B-1-1.
Option 3, 1st bullet (should be enough)

	vivo
	Same comment as issue 3-4.

	CATT
	Option 2. 

	Apple
	We are wondering the how much gain we can have from extending inter-frequency measurement without gap to cover B-1-1. Typically, UE would be configured with measurement gap since UE may still need to measure other inter-frequency. Since MGRP is fixed, the impact on serving cell scheduling would be the same regardless of whether CD-SSB is measured within or without gap.

	Intel
	Similar view as E//. The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options. Any enhancement related to L3 measurements is beyond the scope of the WID. 

	Spreadtrum
	Option2



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

	E///
	The resources for L1 measurements are configured by the network. 
NCD-SSB and CSI-RS require additional overheads. It is highly unlikely that the network will configure also NCD-SSB and/or CSI-RS for the UE supporting B-1-1. 
So in our view the UE ehavior for UE supporting B-1-1 and A and/or C should be down prioritized. 

	Huawei 
	We do not think additional requirements are needed.
For option 1, NCD-SSB is configured per BWP basis, and in 38.331 it is specified that NCD-SSB must be within the corresponding BWP. 
	absoluteFrequencySSB
Frequency of the NCD-SSB. The network configures this field so that the SSB is within the bandwidth of the BWP configured in BWP-DownlinkCommon.


In addition, in 38.331 it is specified that when NCD-SSB is configured, it will be used for SSB related operations. 
	nonCellDefiningSSB
If configured, the RedCap UE operating in this BWP uses this SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM). Furthermore, other parts of the BWP configuration that refer to an SSB (e.g. the “SSB” configured in the QCL-Info IE; the “ssb-Index” configured in the RadioLinkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer implicitily to this NCD-SSB.
The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.


Therefore, for UE supporting both option B-1-1 and C, it should use NCD-SSB within the active BWP for L1 measurement. If UE is in a BWP without CD- nor NCD-SSB, then we understand it should use CD-SSB.
For option 2, it is up to NW to configure whether to use SSB, CSI-RS or both for L1 measurement. UE supporting both option B-1-1 and A should meet the corresponding requirements just like when SSB is within BWP.

	Qualcomm
	We do not yet know whether and how the requirement will be affected for those UEs supporting multiple options. But we agree that the group needs to think through such cases carefully. For instance, UE supporting Option B-1-1 and Option C is configured with nonCellDefiningSSB-r17 and servingCellMO-r17 in BWP-DownlinkDedicated, RAN4 requirement should be defined such that the measurements are based on NCD-SSB.

	MTK
	We don’t think the requirements should support two options at the same time. Yet, when the UE can meet multiple options then the UE can follow the options with lower power consumption. Therefore, if the UE supports both options B-1-1/B-1-2 and option C, and there is NCD-SSB in the active BWP then the UE should follow the option C requirements for NCD-SSB. In addition, if the UE supports both options B-1-1/B-1-2 and option A, and there is CSI-RS in the active BWP then the UE should follow the option A requirements for CSI-RS. Otherwise, the UE can support either option B-1-1 or option B-1-2.

	CMCC
	We do not think combination of these two options are needed.

	Nokia
	No need to decide on this before the actual requirements are clear. However, it seems clear to us that for a UE supporting Option C also at least one of the other Option A, B-1-1 or B-1-2 needs to be supported.

	Vivo
	Since the options are for different scenarios, a UE may support multiple options, e.g., a UE may support option B-1-1 and option C. When NCD-SSB is configured within active BWP, the UE uses option C. Otherwise, the UE uses option B-1-1 for BWP operation without restriction.  Whether and how to capture this needs further consideration.
We are open to have further consideration on supporting multiple options.

	CATT
	No need to consider the combination of multiple options. 

	Apple
	For option 1, we think some study is necessary to make UE behavior clear when multiple options are supported. For instance, for UE supporting B-1-1 and C, when active BWP contains NCD-SSB, does UE need to measure NCD-SSB or CD-SSB? When active BWP does not contain either NCD-SSB or CD-SSB, does UE need to measure NCD-SSB or CD-SSB? Answer was provided in some company’s comment. However, it is unclear whether it is the common understanding.

	Intel
	Similar view as E//. Option A is mandatory. The choice of other options would be single choice either Option C or Option B-1-1 (or Option B-1-2) considering RS overhead. Thus, Option 1 and Option 2 need to be de-prioritized.

	Spreadtrum
	UE might support multiple approaches, we are open to discuss the general rules for selection among  the multiple options.



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

	E///
	The option B-1-1 is UE capability and whose detail should be decided by RAN1. The SSB should be within the UE configured channel BW in order to meet the requirements. Such behaviour needs to be captured in RAN1 spec as well e.g. 38.213, and RAN4 can refer it.

	Huawei 
	We do not think additional requirements as in option 1 are needed. This can be left to UE implementation as long as UE can meet the L1 requirements without causing any interruption.

	Qualcomm
	We do not agree with Option 1.

	MTK
	We don’t see the need for such requirements section.

	CMCC
	Do not introduce new section for Option B-1-1

	Nokia
	We partly support the proposal in terms of:
The Option B-1-1 supporting UE can autonomously access CD-SSB for BM/RLM/BFD when the CD-SSB is not within the active BWP without causing any interruption
RAN4 need to define which requirements apply for B-1-1 and that these applies without causing interruptions.

	 vivo
	There is no need to have a dedicated section to define requirements for option B-1-1. All necessary applicable conditions can be captured in existing sections.

	CATT
	No need to have additional requirements. 

	Apple
	We prefer not to further enhance it this work item.

	Intel
	We are OK with E//’s view.

	Spreadtrum
	Do not introduce new section for Option B-1-1



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

	E///
	It is not clear what is meant by CBW? In our view the SSB should be within the UE configured channel BW (carrierBandwidth) configured via RRC. But as indicated in issue 3-7, this also depends on RAN1 agreement on B-1-1 capability definition.

	Huawei 
	We do not think assumption on RF/BB bandwidth as in option 1 is needed. This can be left to UE implementation as long as UE can meet the L1 requirements without causing any interruption.

	Qualcomm
	We do not agree with Option 1.

	MTK
	For option 1, we have a question: if the UE has its RF and BB BW open to cover the CBW then what is the difference between the scenario of FG 6-1a and FG 6-1?
We disagree on such option and agree with E/// it can be left for RAN1.  

	CMCC
	To Ericsson, CBW here means the UE configured channel bandwidth. 
If companies do not agree with this assumption, then how to achieve no interruption at all if RF bandwidth? 

	vivo
	It is up to UE implementation how large the BW is used. One possible implementation would be the BW including active BWP and CD-SSB. There is no need to specify this.

	CATT
	Should be left to UE implementation, no need to specify. 

	Apple
	No need to agree on this assumption. RAN4 shall directly focus on spec impact.

	Intel
	Let it be UE implementation issue. 

	Spreadtrum
	It’s up to UE implementation
Share same view Vivo




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 

	Issue 3-1: Applicable of existing RLM/BFD/BM requirements for supporting Option B-1-1
	Tentative agreements:
· When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-1. 
· FFS details of applicable condition

Recommendations for 2nd round:
No further discussion in the 2nd round

	Issue 3-2: L1 measurement requirements to be made applicable for supporting option B-1-1
	Tentative agreements:
· 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-1-1.

Recommendations for 2nd round:
The issue is closed.

	Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
	Tentative agreements:
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.
· Option 2: 
· No clarification on existing timing requirements

Recommendations for 2nd round:
Company may provide comments on impact to earlier releases if clarification is made in Rel-18.

	Issue 3-4: Clarification/modification on intra-frequency measurement requirements for supporting option B-1-1
	During GTW on 17th April, following agreements were reached.
· Agreement
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.
It is moderator’s understanding, and also some companies’ view based on 1st round comments, that L3 measurement related requirements impact for all options is not explicitly included in the WI objectives.
During GTW discussion, it seems there are different views on this.
Moderator would like to propose similar tentative agreements for 2nd round discussion.

Tentative agreements:
· It is a common RAN4 understanding that L3 measurements requirements impact for option B-1-1 is not explicitly included in the WI objectives. Whether to support intra-frequency measurement without gap when CD-SSB is outside active BWP is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements for option B-1-1 in Q2’2023.

Recommendations for 2nd round:
Collect comments for the above tentative agreements.

	Issue 3-5: Clarification/modification on inter-frequency measurement requirements for supporting option B-1-1
	Similar to issue 3-4.

Recommendations for 2nd round:
The issue is postponed.

	Issue 3-6: Whether to define requirements for supporting multiple options
	Candidate options:
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.
Recommendations for 2nd round:
No further discussion in the 2nd round

	Issue 3-7: Whether to define additional requirements for supporting option B-1-1
	Tentative agreements:
· Do not introduce new UE and gNB behaviour for option B-1-1 in RAN4 spec.
· Do not introduce a new section for RRM requirements for option B-1-1.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.

	Issue 3-8: Assumption on RF/BB bandwidth for UE supporting option B-1-1)
	Majority companies think there is no need to specify RF BW and BB BW for option B-1-1. It is up to UE implementation.

Tentative agreements:
· Do not specify assumptions on RF BW and BB BW for UE supporting option B-1-1.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.



Discussion on 2nd round (if applicable)
Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
<Way forward >: 
· 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.
· Option 2: 
· No clarification on existing timing requirements
Recommendations for 2nd round:
Company is encouraged to provide comments on impact to earlier releases if clarification is made in Rel-18.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Option 2. The current requirements are generic enough.

	Apple
	Support option 2.

	Vivo
	Since option B-1-1 for BWP operation without restriction is only supported from Rel-18, the clarification on the existing timing requirements as option1 should be no problem. There is no early release UE can meet the timing requirements when CD-SSB is outside active BWP.

	Nokia
	Option 2

	Intel
	We are fine with Option 1 and Option 2.

	Huawei 
	Support option 2.

	Spreadtrum
	Option 2.  

	CATT
	Support option 2. 

	MediaTek
	Option 2 is fine. Same view as E///

	OPPO
	Option 2.



Issue 3-4: Clarification/modification on intra-frequency measurement requirements for supporting option B-1-1
<Agreement >:
· It is a common RAN4 understanding that L3 measurements requirements impact for option B-1-1 is not explicitly included in the WI objectives. Whether to support intra-frequency measurement without gap when CD-SSB is outside active BWP is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements for option B-1-1 in Q2’2023.
Recommendations for 2nd round:
Collect comments on the above tentative agreements.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	vivo
	Fine with the tentative agreement.

	Nokia
	We have concerns on the proposed agreement.
We recognize that L3 measurement impact is not explicitly listed in the WI. However, it should be clear that when discussing aspects including gaps, it will eventually also imply discussing L3 measurements.
We can agree to the moderator proposal:
It is a common RAN4 understanding that L3 measurements requirements impact for option B-1-1 is not explicitly included in the WI objectives.
But in general, the overall proposal needs more discussion. We propose following change:
· It is a common RAN4 understanding that L3 measurements requirements impact for option B-1-1 is not explicitly included in the WI objectives. Whether to support intra-frequency measurement without gap when CD-SSB is outside active BWP is up to RAN decision.
· RAN4 to send LS to RAN clarifying RAN assumption regarding UE support of intra-frequency measurement without gaps when CD-SSB is outside active BWP for B-1-1.
· RAN4 work will focus continue work on enabling L1 measurements for option B-1-1 in Q2’2023.
Our understanding is that for a UE supporting B-1-1 intra-frequency measurements are performed without measurements gaps. 
It is also clear that RAN4 need clear clarification on the L3 measurements for B-1-1. We prefer to have common overall discussion on B-1-1. The benefits of B-1-1 significantly degrades if B-1-1 is a solution for which gaps are needed for intra-frequency measurement gaps.

	Intel
	We are fine with the tentative agreement

	Huawei 
	Fine with the tentative agreement

	Spreadtrum
	Fine with the tentative agreements.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with tentative agreement.

	OPPO
	Fine with tentative agreement.



Issue 3-7: Whether to define additional requirements for supporting option B-1-1
<Agreement >:
· Do not introduce new UE and gNB behaviour for option B-1-1 in RAN4 spec.
· Do not introduce a new section for RRM requirements for option B-1-1.
Recommendations for 2nd round:
Check if the tentative agreements are agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the second bullet. The 1st bullet may cause confusion for people who didn’t closely follow this thread. Suggest to remove it or at least make it clear based on 1st round discussion:
RAN4 will NOT introduce the following UE and gNB behaviour:
· 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.

	Vivo
	Fine with tentative agreements.
Also fine with Apple’s suggestion for the 1st bullet. 

	Nokia
	We have some concerns on the current agreement wording. Proposed agreement is not fully clear to us.
Our opinion is that it needs that the requirements applicable for a UE supporting B-1-1 needs to be clear. This may mean defining which existing requirements apply under the conditions applicable for B-1-1. It is not clear if this can be categorized as ‘UE or gNB behavior’
We don’t see a great need for an agreement on Issue 3-7. Instead RAN4 could continue discussing how to capture the assumed behavior including for example which requirements apply for B-1-1 and that these applies without causing interruptions as well as L3 gap assisted or not gap assisted measurements.

	Intel
	We understand that there can be various way of UE implementation. It may use always wide-RF or fast BWP switching. We are OK with “not-to-specify the specific solution”. However, we may need at least some wording to capture RAN4’s common understanding. 

	Huawei 
	Fine with tentative agreements and also Apple’s suggestion. 

	Spreadtrum
	Fine with second bullet, without presuming any UE behavior. 

	CATT
	Fine with the tentative agreement

	MediaTek
	We are fine with tentative agreement. We have similar understanding of Apple and Intel, yet the detailed option from Apple might be confusing too. We believe it is sufficient to mention that:
<Agreement >:
· Do not introduce new UE and gNB behaviour for option B-1-1 in RAN4 spec (i.e. there is no restriction on how the UE implement or achieve the requirements of option B-1-1).
Do not introduce a new section for RRM requirements for option B-1-1.

	OPPO
	Fine with tentative agreements. For 2nd bullet in Apple’s option, we think it is also some kind of implementation. We prefer to just make the agreements more generic.



Issue 3-8: Assumption on RF/BB bandwidth for UE supporting option B-1-1)
<Agreement >:
· Do not specify assumptions on RF BW and BB BW for UE supporting option B-1-1.
Recommendations for 2nd round:
Check if the tentative agreement is agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the tentative agreement.

	Vivo
	Fine with the tentative agreement.

	Intel
	We are OK with the proposed tentative agreement

	Huawei
	Fine with the tentative agreement.

	Spreadtrum
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with the tentative agreement.

	OPPO
	Fine with the tentative agreement.



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 behaviorehaviour.


	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

	E///
	We pefer option 1F. But high level agreement based on option 1D is also fine at this stage.
So recommend WF is also OK.
Option 3 is beyond the scope of the WID.

	Huawei 
	All the options are similar, and fine with the Recommended WF.

	Qualcomm
	Okay with the recommended WF.
For the detailed text proposals, we would like to treat them (preferably at once) when more concrete agreements are made for all options rather than discussing them individually one by one.

	MTK
	Fine with recommended WF.

	CMCC
	OK with recommended WF

	Nokia
	We can in principle support the proposed WF. It needs to be clarified that ‘existing requirements’ refer to the ‘existing requirements for a non-Redcap UE’
It seems most companies are of the opinion that it is possible to use the existing RLM, BFD and BM requirements. However, which ‘existing’ requirements are then a bit open.
It has to kept in mind that the requirements to be defined for a UE supporting Option C is a non-Redcap UE:
Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap Ues
Hence, although we proposed option 2, we might believe that it is better to define the requirements based on the existing requirements for non-Redcap UE and add applicability also for when NCD-SSB is within the active BWP. As proposed e.g. in option a and b and f.

	vivo
	Support recommended WF. 

	CATT
	Support the recommended WF.

	Apple
	Support the recommended WF.

	Intel
	We are OK with the recommended WF.

	Spreadtrum
	Support the recommended WF.



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

	E///
	Support Option 2. 
We should not exclude L1-SINR as explained in Topic 3. 

	Huawei 
	Support option 2, similar to issue 3-2.

	Qualcomm
	Okay with Option 2. We believe 9.8 is only for UE supporting SS-SINR measurement.

	MTK
	Fine with option 2.

	CMCC
	Support option 2

	Nokia
	Option 2 (same discussion as in Issue 3-2)

	vivo
	Fine with option 2.

	CATT
	Option 2. 

	Apple 
	Ok with option 2.

	Intel
	We are OK with Option 2.

	Spreadtrum
	Option 2



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

	E///
	We agree some clarification is needed. Option 1 is fine. 

	Huawei 
	All the options are similar, and fine with either of them. 

	Qualcomm
	Options do not seem mutual exclusive. We agree with all options in principle.

	MTK
	The three options above are not contradicting each other and they aim for the same proposal, which is the current SSB-based timing requirement can be also applied to non-redCap UE with NCD-CCB support. All options are supported. 

	CMCC
	Agree that all options are similar. We prefer to apply option 3 in the spec.

	Nokia
	Preference is towards option 1.
The current UE transmit timing requirements for a non-Redcap UE applies based on an SSB being available at least every 160ms. It makes no difference whether the SSB is a CD-SSB or an NCD-SSB.

	Vivo
	In general, it seems all options are similar that timing requirements can be based on NCD-SSB.
We are open to discuss how to capture this in the spec. Option 2 and option 3 can be considered.

	CATT
	Fine with option 1. 

	Apple
	Fine with all options.

	Intel
	We are OK with Option 1 with typo correction “…with NCD-SSB support”.

	Spreadtrum
	Option 2 and 3



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

	E///
	The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options including option C. Any enhancement related to L3 measurements is beyond the scope of the WID. 
The UE capable of option C, should meet the existing intra-frequency measurement requirements in 38.133.
We therefore do not support any of these options.

	Huawei 
	Support option 4.
L3 measurement based on NCD-SSB has been discussed for RedCap, and following definition of intra-/inter-freq measurement has been specified. 
	A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the eighbor cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig [2].


We suggest to re-use it for option C. Whether CD- or NCD-SSB is measured for intra-freq is up to NW configuration, and intra-freq measurement based on NCD-SSB without MG is supported.

	Qualcomm
	In principle, agree with the points that the options are trying to make, meaning that:
· If we follow the same mechanism as RedCap, the NCD-SSB in the active BWP will be used as the reference SSB that defines intra- vs. inter-frequency measurement based on nonCellDefiningSSB-r17 and servingCellMO-r17 in BWP-DownlinkDedicated. 
· Which means, UE will not be needing MG for intra-frequency measurement if NCD-SSB is within the UE’s active BWP and SCSs are not mixed.
· And upon the active BWP switch from one that has CD-SSB to the other that has NCD-SSB, UE will be allowed to restart the cell detection/measurement.

	MTK
	Agreement made in GTW. 

	Nokia
	Agreement in GTW

	Moderator
	Following agreements were reached during GTW.
· Agreement
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.

	Vivo
	We support option 3. NCD-SSB should be used for intra-frequency measurement. 
The approaches in option 4 is also okay so that requirements for RedCap are reused as much as possible.

	CATT
	Option 3. 

	Apple
	Follow agreement in GTW.

	Intel
	Follow GTW agreement as of now. 

	Spreadtrum
	Follow GTW agreement as of now.



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

	E///
	The objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options including option C. Any enhancement related to L3 measurements is beyond the scope of the WID. 
The UE capable of option C, should meet the existing inter-frequency measurement requirements in 38.133.
We therefore do not support any of these options.

	Huawei 
	Support both options.

	Qualcomm
	Agree with Option 2.
For Option 1, it is not clear to us whether we need a separate agreement on that.

	MTK
	Same comment as in issue 4-4.

	Nokia
	We do not see a need for changes to inter-frequency measurement requirements due to Option C

	vivo
	Support option 2. 
For option 1, same view as Qualcomm.

	CATT
	Need further study. Seems no impact on the inter-frequency measurement. 

	Apple
	Conclusion of issue 4-4 may have impact on this issue. FFS.

	Intel
	It can be treated based on the GTW agreement in issue 4-4. Thus, FFS as of now.

	Spreadtrum
	Option 2



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

	E///
	We prefer Option 2 as it is more concrete. But can also compromise on option 1. In any case the spec impact/final outcome will be the same.

	Huawei 
	Two options are similar, and fine with either of them. 

	Qualcomm
	Both options look similar, but when we read over the contributions, Option 1 (R4-2305343) is proposing to re-use the exact same text of corresponding RedCap requirements. With this understanding, we agree with Option 1.

	MTK
	Find with either option.

	CMCC
	OK to reuse RedCap requirements

	Nokia
	Recommended WF is ok

	vivo
	Fine with either option as they are similar.

	Apple
	Fine with recommended WF.

	Intel
	We are fine with the recommended WF.

	Spreadtrum
	Fine with recommended WF



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

	E///
	As stated earlier that the objectives of the WID are limited to L1 measurements (RLM/BM etc) for all the options including option C. Any enhancement related to HO is beyond the scope of the WID. 
The UE capable of option C, should meet the existing HO requirements in 38.133 i.e. based on CD-SSB.
We therefore do not support any of these options.

	Huawei 
	Support option 2.
HO scenarios involving NCD-SSB are already supported for RedCap as defined in cl. 6.1D.1.1. We suggest to re-use them for option C.
On option 1, we are not sure if a general applicability section is needed. We prefer to follow the approach used for RedCap to clarify the applicability as discussed in issue 4-1 and 4-3.

	Qualcomm
	We do not support the idea of both options yet, and it seems to need more details. For instance,
· If the proposal is about whether it is an inter-frequency HO scenario when “L3 measurement performed from a target cell is based on NCD-SSB, and the first active BWP of the target cell upon HO includes CD-SSB,” we may support it because the measurement resources are not physically the same. And the same principle can be adopted.
· If the proposal is about whether and how to consider HO to BWP not having CD-SSB, we do not think this is very relevant to non-RedCap UE. But, if SIB1 of the target cell will be delivered to UE via dedicated RRC from the serving cell, i.e. non-RedCap UE is not required to acquire SIB1 in the BWP of the target cell where no CD-SSB is present during HO, we are open.

	MTK
	This issue should be discussed after RAN plenary discuss whether L3 is supported in this WID or not.

	Nokia
	Option 1 is not very clear and needs further discussion
Option 2 – our preferences is to use existing requirements for non-Redcap UEs and make them applicable for Option C scenario (NCD-SSB)

	vivo
	We support option 2, at least HO to NCD-SSB based target cell, i.e., NCD-SSB is within the active BWP of target cell, should be supported.

	CATT
	Need further study. Since that support of NCD-SSB is for RLM/BFD/BM measurement, it is not clear whether NCD-SSB based neighbor cell measurement is included. 

	Apple
	FFS. This is highly related to how to handle L3 measurement.

	Intel
	It can be treated based on the GTW agreement in issue 4-4. Thus, FFS as of now.

	Spreadtrum
	Similar view with apple




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 

	Issue 4-1: Applicable of existing RLM/BFD/BM requirements for supporting Option C
	Companies are fine with recommended WF.

Tentative agreements:
· The existing requirements for SSB-based RLM/BFD/BM for non-RedCap UE are applicable to option C. 
· FFS details or wording of applicable condition.

Recommendations for 2nd round:
No further discussion in the 2nd round.

	Issue 4-2: L1 measurement requirements to be made applicable for supporting option C
	Tentative agreements:
· 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.

Recommendations for 2nd round:
The issue is closed.

	Issue 4-3: Clarification on existing timing requirements for supporting Option C
	Based on 1st round comments, option 1 and option 2 can be kept for further discussion.
The implication of option 1 needs to be clarified, i.e., if it implies any spec modification.

Candidate options:
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-SSB 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.

Recommendations for 2nd round:
To clarify if option 1 will need any specification modification. If it does, then option 2 could be used as baseline.

	Issue 4-4: Impact to intra-frequency measurement requirements for supporting option C
	During GTW on 17th April, following agreements were reached.
· Agreement
· It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision.
· RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.

Recommendations for 2nd round:
The issue is postponed.

	Issue 4-5: Impact to inter-frequency measurement requirements for supporting option C
	Same as Issue 4-4.

Recommendations for 2nd round:
The issue is postponed.

	Issue 4-6: Whether to define requirements for transition between CD-SSB and NCD-SSB for supporting option C
	Tentative agreements:
· Re-use the requirements for transition between CD-SSB and NCD-SSB for RLM and BFD from RedCap.

Recommendations for 2nd round:
The issue is closed.

	Issue 4-7: Whether to define requirements in addition to L1/L3 measurements for supporting option C
	Same as Issue 4-4.

Recommendations for 2nd round:
The issue is postponed.



Discussion on 2nd round (if applicable)
Issue 4-3: Clarification on existing timing requirements for supporting Option C
<Way forward >: 
· Proposals
· Option 1: 
· The current SSB-based timing requirement can be also applied to non-redCap UE with NCD-SSB 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.
Recommendations for 2nd round:
To clarify if option 1 will need any specification modification. If it does, then option 2 could be used as starting point.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Option 1. 
For meeting RLM/BFD etc., for the UE capable of Option C, at least one of the CD-SSB and NCD-SSB should be within active BWP.
But no such condition is needed for meeting the timing requirements.

	Vivo
	Our understanding is that option 1 also imply spec modification on existing timing requirements that SSB could be both NCD-SSB and CD-SSB.
Support to use option 2 to clarify the spec.

	Nokia
	We can agree to option 1.
We do not see a need Option 2. Current requirements are based on SSB being available at least every 160ms.

	Intel
	Option 1 would be sufficient for simplicity 

	Huawei 
	Support option 2. 
The following clarification (as highlighted) from RedCap can be re-used for option C.
	7.1A.2	Requirements
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 for acquiring the frame timing of the reference cell during the last 160 ms on the condition that:
-	the SSB is within the UE’s active BWP, or 
-	the SSB is not within the UE’s active BWP, and the measurement gap is configured.




	Spreadtrum
	Option 2. 

	CATT
	Support option 1. 

	MediaTek
	Same understanding as E///
Option 1.

	OPPO
	Prefer option 1. Share the understanding as E///



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

	E///
	The statement is very broad. There may be some differences e.g. issue 3-6 may not apply to B-1-2.
It is more likely that the L1 measurement period requirements in B-1-1 and B-1-2 are the same. 
It is therefore better to be more specific rather than conclude reusing all agreements for B-1-1 for B-1-2. So we do not support the recommended WF.

	Huawei 
	No.
For B-1-1 it is fine to apply the existing L1 requirements, but for B-1-2 the interruption requirements need to be considered. If the interruption requirements are defined as 1% or 0.5% ratio, UE cannot meet the existing L1 requirements without additional power consumption, as the measurement cycle has to be extended to keep low interruption ratio. 
We suggest to define the measurement requirements and interruption requirements as a package.

	Qualcomm
	We do not disagree with Option 1. However, it’d be clearer to discuss it when the exact text to be captured for Option B-1-1 is agreed/approved.

	MTK
	This issue is not clear to us. 

	CMCC
	Agree with companies that this statement is too broad. We can focus on detailed discussion.

	Nokia
	We cannot agree to option 1 as it is not clear which conclusion this issue refers to. Is it referring to:
•	For Option B-1-1
•	Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1) 
Our understanding is that Option B-1-2 is covering the situation where the UE cannot fulfil the B-1-1 requirement performing RLM, BFD and BM on the SSB outside the active BWP without causing interruptions

	Moderator
	The intension is to avoid duplicated discussions between option B-1-1 and option B-1-2. ‘When applicable’ is added so it is only for applicable issues, e.g., existing RLM/BFD/BM requirements can be reused. The issue does not interruption related requirements. There are dedicated issues for interruption requirements.
If company thinks it is too generic to discuss, I could take another approach to avoid duplicated discussions.

	vivo
	We are fine with the approach suggested by moderator.

	CATT
	For the measurement requirements impact, support option 1 that the conclusion for B-1-1 can be reused. The only different part is the interruption requirements. 

	Apple
	Outcome of B-1-1 can be partially reused. Besides, interruption requirement needs to be introduced.

	Intel
	Similar view as Apple. The applicability of Option B-1-1 to Option B-1-2 should be investigated case by case.



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

	E///
	We support Option 4 or Option 5. 
The key point is that we need to define both:
· Interruption probability of missed A/N. The value can be FFS
· Max length of each interruption. The value can be FFS
To derive the interruption length we suggest to use RRT in option 3. However in async case, additional time is needed. 


	Huawei 
	Support option 3.
There is a trade-off between interruption ratio and L1 measurement cycle. It means we need to either
· extend the L1 measurement cycle from 20/40 ms to 80/160/320ms to keep interruption ratio as low as 1% or 0.5%, or
· keep the L1 measurement cycle as 20/40 ms but raise the interruption ratio to 1.25%, 2.5% or 5%.
In our view none of above is good, and the best way to address the trade-off is to make interruption location controlled by the NW so that NW can avoid scheduling the interrupted slots.

	Qualcomm
	We can consider the interruption requirement definition, due to L1 operations based on SSB outside UE active BWP, in the formats of (1) interruption length (2) starting position of interruption if occurs (3) interruption ratio. This will give NW more clarity and scheduling flexibility, i.e. resources that may not be received by the concerned UE can be scheduled for other UEs not having interruption issues. 
Regarding the interruption length, there can be two ways. One is for those Ues with RF fully tuning away during the measurements. The other is for those Ues with a wideband RF to capture the BW from SSB to active BWP. We are open to the both ways for now.
As to the interruption ratio, if the ratio is too low (e.g. 1%), UE may end up having to open the RF BW wide almost all the time to meet the interruption ratio requirement and L1 requirements, which will effectively make Option B-1-2 almost the same as Option B-1-1. The group should aim to strike the balance.

	MTK
	In our view, RAN4 should leverage the existing interruption requirements to define the new interruption requirements for RLM/BFD. In addition, it is better if the new L1 interruption configuration is aligned with the configured interruption for L3 measurements. For example, if L3 is configured with NCSG then L1 should be also configured with NCSG. Hence, we support option 6.

	CMCC
	Option 5. The compromise to include option B-1-2 is to make the interruption less enough so that the interruption does not need to be awared by network. NCSG or other gaap based solution is already out of scope. 

	Nokia
	For B-1-2 RLM, BFD and BM must be performed on RS outside the active BWP.
One option is of course that this could be some CSI-RS resource outside the active BWP, but this seems to be a rather unrealistic option and anyway ruled out by the WID. The RS used for RLM, BFD and BM outside the active BWP must be the CD-SSB.
Hence, if the UE has to change BWP regularly. And such BWP change would be intra-cell BWP switch. 
To have an understanding on network about the impact of using B-1-2 there is a need to define:
· Interruption length
· Interruption ratio
Or alternatively a maximum amount of dropped packages.
Hence, Option 4 or Option 5.
RAN4 needs to define clear UE requirements.

	vivo
	We support option 4.
When UE is performing RLM/BFD/BM(L1-RSRP) measurements based on SSB outside active BWP, it may cause interruptions for each measurement depending on UE implementation. However, this may have big impact on system throughput. To achieve balance between system performance and UE power consumption, allowed probability of missed ACK/NACK for ALL RLM/BFM/BM(L1-RSRP) measurements based on SSB outside active BWP can be defined as requirements.
We are open to discuss if additional requirements on interruption length as in option 5 is needed.
Interruption location is not necessarily to be defined.

	CAT
	Support option 5. 

	Apple
	One way is to only define interruption length. L1-RS periodicity is configured by NW so NW shall know how frequent interruption would happen.
Another way is to introduce interruption ratio. For this approach, we expect some formula to calculate the interruption ratio, e.g. based on interruption length and L1-RS periodicity. RAN4 shall not simply assume 1% or 0.5% to cover all cases.

	Intel
	RAN 4 need to define the mechanism first regarding interruption length to move forward.
Per QC’s comment: "…. One is for those UEs with RF fully tuning away during the measurements. The other is for those UEs with a wideband RF to capture the BW from SSB to active BWP”

For interruption requirement specification, we think either interruption length/ratio would be more proper considering various L1 measurement configuration flexibility. 



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

	E///
	In option B-1-2, the UE is using CD-SSB. So interruption should be based on CD-SSB.
So we don’t understand why interruptions due to performing RLM, BFD and BM UE requirements can be based on NCD-SSB?

	Huawei 
	We understand option B-1-2 is for measuring CD-SSB outside BWP, so first bullet of option is fine. 
On the second bullet, as discussed for issuer 3-6, NCD-SSB is configured per BWP basis, and in 38.331 it is specified that NCD-SSB must be within the corresponding BWP, so there is no need to define interruption for L1 measurement based on NCD-SSB (outside active BWP).

	Qualcomm
	For the first bullet of Option 1, we do not think it needs a separate discussion. It can be discussed in Issue 5-2 directly.
For the second bullet of Option 1, it is not clear to us.

	MTK
	The condition for using NCD-SSB is to have an SSB in the active BWP and hence there is no need for interruption. Hence, there is no need to discuss NCD-SSB based interruption.

	CMCC
	No need to discuss NCD-SSB, if there is NCD-SSB within active BWP, NCD-SSB will be used for L1 measurements instead of CD-SSB outside active BWP.

	Nokia
	We support (modified 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.
We are also fine defining the requirements for NCD-SSB. 

	vivo
	We support first bullet of option 1.
It was agreed that for UE supporting B-1-2
· 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 UE shall measure NCD-SSB based on requirements for option C. Therefore, there is no need to define interruption requirements for measurements based on NCD-SSB.

	CATT
	The first bullet can be discussed in issue 5-2 directly. No need to discuss the second bullet. 

	Apple
	Open for further discussion. If UE support both B-1-2 and C, UE behavior shall be clearly defined when BWP does not contain either CD-SSB or NCD-SSB.

	Intel
	We are not clear on the issue here. We may need to conclude Issue 5-2 first. 



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 

	Issue 5-1: Reuse conclusions on specification impact for supporting Option B-1-1 in section 3
	The majority view is that we don’t need to have such generic applicability. The requirements for option B-1-2 can be separated discussion. The conclusion/agreements for B-1-2 may be reused for option B-1-2, which can be confirmed case-by-case.

Recommendations for 2nd round:
The issue is closed.

	Issue 5-2: Interruption requirements for supporting option B-1-2
	Diverse views from companies.

Candidate options:
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.

Recommendations for 2nd round:
No further discussion in the 2nd round. Company may provide comments if anything different from 1st round.

	Issue 5-3: Interruption requirements for which L1 measurements
	Tentative agreements:
· RAN4 needs to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.



Discussion on 2nd round (if applicable)
Issue 5-3: Interruption requirements for which L1 measurements
<Agreement >:
· RAN4 needs to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB
Recommendations for 2nd round:
Check if the tentative agreement is agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the tentative agreement.

	vivo
	Fine with the tentative agreement.

	Nokia
	We can support the proposed agreement

	Intel
	We are OK with the proposed tentative agreement

	Huawei 
	Fine with the tentative agreement.

	Spreadtrum
	Fine with the tentative agreement

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with the tentative agreement

	OPPO
	Fine with the tentative agreement



Issue 5-2: Interruption requirements for supporting option B-1-2
<Way forward >: 
· 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.
Recommendations for 2nd round:
Company may provide comments if anything different from 1st round.
· 2nd round Comment collection:
	Company
	Comments

	Apple
	Support option 2. If interruption ratio has to be defined, we prefer to define it based on formula such as ratio=2*interruption length/L1-RS periodicity, rather than simply assuming 0.5% or 1% for all cases.

	Nokia
	Our view is the same as in the first round. Hence, option 4 or 5.
We can agree that RAN4 need to define UE interruption requirements for B-1-2.
How to capture such requirements can be discussed further. We believe that there RAN4 could define
· Interruption length
· Interruption ratio
Or alternatively a maximum amount of dropped packages.

	Intel
	We understand that there is dependency whether UE capture full BW or partial BW to cover SSB only. For interruption requirement specification, we think absolute interruption length would be more proper considering various L1 measurement configuration flexibility. 

	Huawei 
	Support option 3. Same comment as first round.

	Spreadtrum
	Option 6

	CATT
	Support option 5 and option 3. 

	MediaTek
	We believe there is a need to define requirements for NCSG and NFG. This is to align the configuration of L3 measurements with L1. For example, if L3 is configured with NCSG then we prefer to measure L1 using NCSG, yet if L3 is measured with NFG then the same applies to L1 etc. Hence, we support option 6.



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

	E///
	None. The decision should be taken by RAN1 and RAN2 not RAN4 

	Huawei 
	Support option 1.

	Qualcomm
	Option 1.
FG6-1a is applicable to FR2. The capability is per band.

	MTK
	This should be left for other RAN group discussion, RAN1 and RAN2.

	Nokia
	Although this may be RAN1 and RAN2 discussion we give our view here.
Option 1.
In general, there should be defined a new FGs for each of the options listed as objectives in the WID, where at least FG 6-1a is included as pre-requisite.
It is not clear to us why FG6-1a would not be supported in FR2?

	vivo
	Option 1. Our view is FG 6-1a are also supported for FR2.

	CATT
	No need to discuss. FG 6-1a is an existing feature, don’t need to discuss or update the feature. 

	Apple
	Option 1.

	Intel
	Option 1 at least in RAN4 view.



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

	E///
	RAN4 can send LS to RAN1 and RAN2 to get their feedback since whether any of these features are supported or mandatory is not RAN4 decision. 

	Huawei 
	Technically, we agree 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.
Procedure wise, we assume the issue can be directly discussed in RAN2 since the WI ongoing also in RAN2. We are not sure if discussion needs to be triggered by RAN4.

	Qualcomm
	We don’t think this needs to be discussed in RAN4. RAN1/2 will discuss and sort it out without LS. The interested companies can bring contributions to RAN1/2 as needed.

	MTK
	This should be left for other RAN group discussion, RAN1 and RAN2.

	Nokia
	Although this may be RAN1 and RAN2 discussion we give our view here.
In general, there should be defined a new FGs for each of the options listed as objectives in the WID, where at least FG 6-1a is included as pre-requisite 
Option A does not work unless UE supports the features listed in Option 3. As discussed, it is our understanding that some of these are already mandatory from R15 while some are not. However, the UE supporting option A shall support all.
Hence, in our view following would need to be supported for a UE supporting Option A:
6-1a: BWP wo restriction 
1-6: CSI-RS based RS-SINR measurement 
1-13: Maximal number of CSI-RS resources for RRM and RS-SINR measurement across all measurement frequencies per slot 
1-14: Maximal number of CSI-RS resources within a slot per PCell/PSCell for CSI-RS based RLM 


	vivo
	For option 1 and option 2, we also think it can be directly triggered in RAN2.
For option 3, our view is that FG 6-1a is used as UE capability for indication of option A. The features listed in option 3 are introduced as mandatory feature already. 

	CATT
	If using existing signaling to support option A, then FG 2-24 should be used as the prerequisite of FG 6-1a. it should be also OK to leave the discussion to RAN1/2. 

	Apple
	This shall be discussed in RAN1/2.

	Intel 
	Similar view as E//.
RAN4 can send LS to RAN1 and RAN2 to get their feedback since whether any of these features are supported or mandatory is not RAN4 decision.



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

	E///
	We do not support Option 2 which is out of the WID scope.
On Option 1, this is up to RAN1 and RAN2 how the B-1-1 capability is defined.

	Huawei 
	On option 1, we understand the UE feature list for the WI is discussed in RAN1, so RAN4 may not need to repeat the work.
On option 2, we understand the capability does not need to consider L3 measurement, but RAN4 can discuss L3 requirements as in issue 3-4 and 3-5.

	Qualcomm
	We don’t think this needs to be discussed in RAN4.

	MTK
	This should be left for other RAN group discussion, RAN1 and RAN2.

	Nokia
	Although this may be RAN1 and RAN2 discussion we give our view here.
In general, there should be defined a new FGs for each of the options listed as objectives in the WID, where at least FG 6-1a is included as pre-requisite 
Question is whether a UE that indicates that it does not need gaps for performing intra-frequency measurement on SSB outside active BWP will always support B-1-1. If this is the case, then we are wondering if a capability is necessary for Option B-1-1?
In addition to supporting intra-frequency measurements without gaps (and RLM, BFD and BM without interruptions), at least following capabilities needs to be supported by a UE supporting Option B-1-1:
6-1a: BWP wo restriction 
1-2: SS block based SINR measurement (SS-SINR) 
1-3: SS block based RLM 


	vivo
	As discussed during GTW, this should be RAN1/2 scope.
RAN4 may discuss if any RAN4 specific UE capability is needed.

	CATT
	We are fine to leave the capability design to RAN2, but RAN4 need to consider the impact on L3 measurement as discussed in issue 3-4. 

	Apple
	This shall be discussed in RAN1/2.

	Intel
	We do not support Option 2.
For capability signaling, we think RAN4 can give feedback to RAN1/RAN2 after collecting/harmonizing RAN4 views on RRM implication. 



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

	E///
	We do not support any of these options. Options 3 and 4 are out of the WID scope.
Options 1 and 2, are up to RAN1 and RAN2 decision.

	Huawei 
	On option 1, we understand the UE feature list for the WI is discussed in RAN1, so RAN4 may not need to repeat the work.
We do not agree with option 2. If a UE support option C (and none of A, B-1-1 or B-1-2), but NW does not transmit NCD-SSB, then NW could just configure the UE to a BWP with CD-SSB.
Option 3 is fine.
On option 4, we understand a generic UE capability can be defined in the similar way as for RedCap (NCD-SSB capability is one component in FG 28-1).

	Qualcomm
	We don’t think this needs to be discussed in RAN4. And we don’t support any of the options.

	MTK
	This should be left for other RAN group discussion, RAN1 and RAN2.

	Nokia
	Although this may be RAN1 and RAN2 discussion we give our view here.
In general, there should be defined a new FGs for each of the options listed as objectives in the WID, where at least FG 6-1a is included as pre-requisite 
It is clear that the UE supporting Option C must support NCD-SSB.
However, it is not clear whether a non-Redcap UE supporting NCD-SSB always support BM/RLM/BFD based on NCD-SSB within active BWP?
We see that following capabilities might be a pre-requisite:
6-1a: BWP wo restriction 
1-2: SS block based SINR measurement (SS-SINR) 
1-3: SS block based RLM 


	vivo
	As discussed during GTW, this should be RAN1/2 scope.
RAN4 may discuss if any RAN4 specific UE capability is needed.

	CATT
	Same as issue 6-3. 

	Apple
	This shall be discussed in RAN1/2.

	Intel
	For capability signaling, we think RAN4 can give feedback to RAN1/RAN2 after collecting/harmonizing RAN4 views on RRM implication. 



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
· Needs further discussion. Comments are expected for each option.

· 1st round Comment collection:
	Company
	Comments

	E///
	We do not support option 1:  NCSG in any form is out of the scope of the WID. The WID did not include any option which requires or has link with gaps including NCSG. 
We do not support Option 2 which is out of the WID scope.
Option 3 is for RAN1 and RAN2 to decide not RAN4.

	Huawei 
	On option 1, we have similar comment as for issue 3-4 and 3-5, i.e. more study is needed before we agree to extend L1 measurement capability to L3.
On option 2, similar comment as for option 2 in issue 6-3.
On option 3, technically fine, but we understand the UE feature list for the WI is discussed in RAN1, so RAN4 may not need to repeat the work.

	Qualcomm
	We do not support the options.

	MTK
	This should be left for other RAN group discussion, RAN1 and RAN2.

	Nokia
	Although this may be RAN1 and RAN2 discussion we give our view here.
In general, there should be defined a new FGs for each of the options listed as objectives in the WID, where at least FG 6-1a is included as pre-requisite 
As Option B-1-2 causes interruptions to the ongoing transmission it is important for the network to be aware of the UE capability for this option.
It is already mentioned in the plenary LS:
UE shall support option (C) NCD-SSB (subject to IoDT availability).
However, it is not clear whether a UE supporting NCD-SSB always support Option B-1-2 and always causes interruptions?
Following capabilities would be a pre-requisite:
<Option A> 
<Option C> 
If not already covered by above pre-requisites: 
1-2: SS block based SINR measurement (SS-SINR) 
1-3: SS block based RLM 


	vivo
	As discussed during GTW, this should be RAN1/2 scope.
RAN4 may discuss if any RAN4 specific UE capability is needed.
We don’t support option 1 which seems to be RAN4 specific discussion. 

	CATT
	Same as issue 6-3. 

	Apple
	This shall be discussed in RAN1/2.

	Intel
	For capability signaling, we think RAN4 can give feedback to RAN1/RAN2 after collecting/harmonizing RAN4 views on RRM implication. 



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 

	Issue 6-1: whether FG 6-1a needs to be considered in FR2
	Diverse views from companies.

Candidate options:
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

Recommendations for 2nd round:
To check companies’ view on whether this issue should be discussed in RAN4 or not.

	Issue 6-2: UE capability issue for UE to support option A
	There is no consensus to send the LS to other groups. 

Candidate options:
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

Recommendations for 2nd round:
Further check in the 2nd round if it is okay to send an LS to RAN1/2 on FG2-24 report.

	Issue 6-3: UE capability for UE to support option B-1-1
	Based on GTW discussions, this will be discussed in RAN1/2.

Tentative agreements:
· It is RAN4 understanding that UE capability for Option B-1-1 will be discussed in RAN1/2.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.

	Issue 6-4: UE capability for UE to support option C
	Similar to issue 6-3, this should be discussed in RAN1/2.

Tentative agreements:
· It is RAN4 understanding that UE capability for Option C will be discussed in RAN1/2.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.

	Issue 6-5: UE capability for UE to support option B-1-2
	Similar to issue 6-3, this should be discussed in RAN1/2.

Tentative agreements:
· It is RAN4 understanding that UE capability for Option B-1-2 will be discussed in RAN1/2.

Recommendations for 2nd round:
Check if the tentative agreements are agreeable.



Discussion on 2nd round (if applicable)
Issue 6-1: whether FG 6-1a needs to be considered in FR2
<Way forward >: 
· Proposals
· Option 1: 
· FG 6-1a are supported in FR2
· Option 2: 
· FG 6-1a are NOT supported in FR2
Recommendations for 2nd round:
To check companies’ view on whether this issue should be discussed in RAN4 or not.
· 2nd round Comment collection:
	Company
	Comments

	E///
	We do not see any need to discuss this issue in RAN4

	Apple
	The feature was not introduced in RAN4. Maybe we don’t need to discuss it in RAN4. 

	Vivo
	This is RAN1 feature, it would be better to be discussed in RAN1.

	Nokia
	This may be RAN1 and RAN2 discussion.

	Intel
	We are fine with following RAN1/RAN2 decision.

	Huawei 
	We suggest to discuss UE feature related issues in RAN1/2.

	MediaTek
	Open to leave it to RAN1/2.



Issue 6-2: UE capability issue for UE to support option A
<Way forward >: 
· 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
Recommendations for 2nd round:
Further check if it is okay to send an LS to RAN1/2 on FG2-24 report.
Company is also encouraged to provide comments on option 3.
· 2nd round Comment collection:
	Company
	Comments

	E///
	We do not see any reason to send the LS containing any of the above options to RAN1/RAN2.
Interested companies can directly contribute to RAN1/RAN2.

	Apple
	Same view as E///.

	Nokia
	For Option A the solution relies on performing CSI-RS based RLM, BFD, CBD and BM. Hence, it seems obvious that a UE supporting Option A solution must also support the relevant CSI-RS capabilities.
Discussion directly in relevant WG based on company contributions and views should be fine.

	Intel
	We are fine with following RAN1/RAN2 decision.

	Huawei 
	We suggest to discuss UE feature related issues in RAN1/2. 

	CATT
	Same view as Ericsson. 

	MediaTek
	Leave it to RAN1/2



Issue 6-3: UE capability for UE to support option B-1-1
<Agreement >:
· It is RAN4 understanding that UE capability for Option B-1-1 will be discussed in RAN1/2.
Recommendations for 2nd round:
Check if the tentative agreements are agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the tentative agreement.

	vivo
	Fine with the tentative agreement.

	Nokia
	We have a concern with the proposed agreement.
While being fine with the agreement in general, we have a concern related to intra-frequency measurements.
We prefer to have a note addressing the aspect of whether a UE supporting Option B-1-1 is expected to perform intra-frequency measurement without gaps needs to be clarified.

	Intel
	We are fine with following RAN1/RAN2 decision.

	Huawei 
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with the tentative agreement

	OPPO
	Fine with the tentative agreement



Issue 6-4: UE capability for UE to support option C
<Agreement >:
· It is RAN4 understanding that UE capability for Option C will be discussed in RAN1/2.
Recommendations for 2nd round:
Check if the tentative agreements are agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the tentative agreement.

	vivo
	Fine with the tentative agreement.

	Nokia
	We can support the agreement

	Intel
	We are fine with following RAN1/RAN2 decision.

	Huawei 
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with the tentative agreement

	OPPO
	Fine with the tentative agreement



Issue 6-5: UE capability for UE to support option B-1-2
<Agreement >:
· It is RAN4 understanding that UE capability for Option B-1-2 will be discussed in RAN1/2.
Recommendations for 2nd round:
Check if the tentative agreements are agreeable.
· 2nd round Comment collection:
	Company
	Comments

	E///
	Fine with the tentative agreement

	Apple
	Fine with the tentative agreement.

	vivo
	Fine with the tentative agreement.

	Nokia
	We can support the agreement.

	Intel
	We are fine with following RAN1/RAN2 decision.

	Huawei 
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement

	MediaTek
	Fine with the tentative agreement

	OPPO
	Fine with the tentative agreement



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

	
	WF on completion of specification support for BWP operation without restriction
	vivo
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2304043
	
	Revised WID: Complete the specification support for BandWidth Part operation without restriction in NR 
	Vodafone Italia SpA, vivo
	Noted
	

	R4-2304044
	
	R18 workplan for Complete the specification support for BandWidth Part operation without restriction in NR NR WI
	Vodafone Italia SpA, vivo
	Revised
	

	R4-2304252
	
	Views on the solutions for bandwidth part operation without restriction
	Intel Corporation
	Noted
	

	R4-2304303
	
	On BWP w/o restriction - RRM core requirements for option A
	Apple
	Noted
	

	R4-2304304
	
	On BWP w/o restriction - RRM core requirements for option B-1-1
	Apple
	Noted
	

	R4-2304305
	
	On BWP w/o restriction - RRM core requirements for option C
	Apple
	Noted
	

	R4-2304306
	
	On BWP w/o restriction - RRM core requirements for option B-1-2
	Apple
	Noted
	

	R4-2304428
	
	Discussion on the RRM impact of option A, B-1-1, B-1-2 and C for the support for bandwidth part operation without restriction
	CATT
	Noted
	

	R4-2304594
	
	Discussion on BWP operation without BW restrictions – Option A
	MediaTek inc.
	Noted
	

	R4-2304595
	
	Discussion on BWP operation without BW restrictions – Option B-1-1
	MediaTek inc.
	Noted
	

	R4-2304596
	
	Discussion on BWP operation without BW restrictions – Option C
	MediaTek inc.
	Noted
	

	R4-2304597
	
	Discussion on BWP operation without BW restrictions – Option B-1-2
	MediaTek inc.
	Noted
	

	R4-2304655
	
	Discussion on impact of Option A
	CMCC
	Noted
	

	R4-2304656
	
	Discussion on impact of Option B-1-1
	CMCC
	Noted
	

	R4-2304657
	
	Discussion on impact of Option C
	CMCC
	Noted
	

	R4-2304658
	
	Discussion on impact of Option B-1-2
	CMCC
	Noted
	

	R4-2305045
	
	On RRM impact of option A for BWP operation without restriction
	vivo
	Noted
	

	R4-2305046
	
	On RRM impact of option C for BWP operation without restriction
	vivo
	Noted
	

	R4-2305047
	
	On RRM impact of option B-1-1 for BWP operation without restriction
	vivo
	Noted
	

	R4-2305048
	
	On RRM impact of option B-1-2 for BWP operation without restriction
	vivo
	Noted
	

	R4-2305341
	
	Discussion on option A for BWP without restriction
	Huawei, HiSilicon
	Noted
	

	R4-2305342
	
	Discussion on option B-1-1 for BWP without restriction
	Huawei, HiSilicon
	Noted
	

	R4-2305343
	
	Discussion on option C for BWP without restriction
	Huawei, HiSilicon
	Noted
	

	R4-2305344
	
	Discussion on option B-1-2 for BWP without restriction
	Huawei, HiSilicon
	Noted
	

	R4-2305554
	
	Bandwidth part operation without restriction in NR – Option A
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305555
	
	Bandwidth part operation without restriction in NR – Option B-1-1
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305556
	
	Bandwidth part operation without restriction in NR – Option C
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305557
	
	Bandwidth part operation without restriction in NR – Option B-1-2
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305794
	
	Analysis of BWP operation without restriction option A
	Ericsson
	Noted
	

	R4-2305795
	
	Analysis of BWP operation without restriction option B-1-1
	Ericsson
	Noted
	

	R4-2305796
	
	Analysis of BWP operation without restriction option C
	Ericsson
	Noted
	

	R4-2305797
	
	Analysis of BWP operation without restriction option B-1-2
	Ericsson
	Noted
	

	R4-2305809
	
	Discussion on option A for BWP operation without restriction
	Spreadtrum Communications
	Noted
	



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

	R4-2304044
	R4-2306334
	R18 workplan for Complete the specification support for BandWidth Part operation without restriction in NR NR WI
	Vodafone Italia SpA, vivo
	Agreeable
	

	R4-2306333
	
	WF on completion of specification support for BWP operation without restriction
	vivo
	Return to
	GTW discussion:
Issue 3-4

	R4-2306348
	
	LS on L3 measurements for the options for BWP operation without restriction
	vivo, Vodafone Italia SpA
	Noted
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