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Introduction
This thread summarizes the discussions related to papers submitted in the agenda items of 7.1.1, 7.1.2, and 7.2.3 which are about the incoming LS-s of Rel-15/Rel-16/Rel-17 in this meeting. 
Topic #1: LS on support of per FR PRS gap (Rel-17)
[bookmark: _Hlk127525882][bookmark: _Hlk127525624]In the RAN2 LS R2-2213350 (LS on support of per FR PRS gap, Huawei, RAN2, RAN2#120), RAN4 is requested to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps. 
	1. Overall Description:
In Rel-17, it was allowed to configure the perFR gap for PRS measurements. In the TS 38.306, the UE capability is also specified to indicate whether the UE supports two independent measurement gap configurations for FR1 and FR2 for PRS measurement. However, in the current version TS 38.331, the gapAssociationPRS IE can only be configured for per UE measurement gap. 
During RAN2 discussion on the above issue, there is no consensus whether the PRS measurement can be associated with per FR measurement gap when concurrent gaps are configured, as companies have different understanding whether RAN4 supports so.
Therefore RAN2 kindly requests RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps.

2. Actions:
[bookmark: OLE_LINK17]ACTION: 	RAN2 kindly requests RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps.


At RAN4 #106, the issue was discussed and the WF was agreed in R4-2303312 to investigate the impacts.
	RAN4 should further study the potential impact in TS38.133 when the PRS measurement is associated with a per-FR measurement gap that is configured as part of concurrent measurement gaps:
1. Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps
2. Concurrent measurement gaps collision rule
3. CSSF
4. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
The analysis of impact to other aspects may be considered if identified by RAN4 #106-bis meeting.


Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304083
	vivo

	Consideration on support of per FR PRS gap
Observation 1: PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps of concurrent measurement gaps if the UE supports PRS measurements with per-FR gaps providing per-FR and per-UE are not configured simultaneously. 
Observation 2: The associated gap for PRS measurements should be per-UE gap if the UE does not support PRS measurements with per-FR gaps.
Proposal 1: There is no impact on the concurrent measurement gaps collision rule and CSSF if per FR PRS is supported. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps has already been covered by related requirements in the current specification.

	R4-2304426
	CATT

	Discussion on support of per FR PRS gap
Observation 1: No updates on gap combination configuration are needed to support per-FR PRS gap being configured as one of the concurrent gaps. 
Observation 2: No updates on concurrent gap collision and positioning requirements are needed to support per-FR PRS gap being configured as one of the concurrent gaps. 
Observation 3: No updates on CSSF are needed due to support of per-FR PRS gap being configured as one of the concurrent gaps. 
Proposal 1: RAN4 supports PRS measurement to be associated with per-FR measurement gap in case of concurrent gaps.

	R4-2305156
	MediaTek inc.

	Discussion on LS on support of per FR PRS gap
[bookmark: _Ref131839834]Proposal 1: Clarify in Table 9.1.8-1 of TS38.133 that if network wants to configure per-FR POS gap, this requires UE to support a new capability independentGapConfigPRS-r17

	R4-2305227
	OPPO
	Discussion on support of per FR PRS gap 
Proposal-1: Do not support per FR PRS gap in case of concurrent gaps in Rel-17.

	R4-2305347
	Huawei, HiSilicon
	Discussion on maintenance for R17 RRM enhancement
Proposal: Support PRS to be associated with per FR measurement gap in case of concurrent gaps. All PRS measurements in one FR are associated to a single per FR gap for that FR.

	R4-2305677
	Qualcomm Incorporated
	On per-FR gaps for NR positioning
Proposal 1: A per-FR MG configured as a concurrent MG can be used to perform NR positioning measurements.

	R4-2305690
	Nokia, Nokia Shanghai Bell
	Discussion on support of per-FR gap for PRS measurements 
Support of independent per-FR measurement gaps for PRS measurements in Rel-17 is specified in TS 38.306 [2].
In TS 38.331 [3], the PRS measurement is associated with a per-UE gap only. Hence TS 38.331 [3] does not allow to configure a PRS measurement associated with a per-FR gap.
TS 38.133 [4] allows to configure PRS measurements for a per-FR gap in case of concurrent measurement gaps but puts restrictions on the applicability for gap combination configurations (i.e. allowed gap combination configurations are #0, #1, #6 and #7) and puts restrictions on the measurement gap patterns (i.e. #0 – #11 for FR1 and #12 - #23 for FR2). 

Proposal 1: RAN4 to remove the restriction in Table 9.1.8.1 to assign PRS measurements to per-UE measurement gap for Gap Combination Configuration Id #3, #4, #5.
There is no impact to the concurrent gaps collision rule from PRS measurements carried out in a per-FR gap.  
Additions in subclauses 9.1.5.2.2, 9.1.5.2.3 and 9.1.5.2.4 related to applicability of CSSF within gap requirements are needed in order to exclude collisions of two per-FR gaps in the same FR.
The existing measurement gap related requirements for concurrent gaps in subclause 9.1.8.4, referring to interruption requirements in clause 9.1.2, are applicable.
TS 38.306 [2] and TS 38.133 [4] allow to configure per-FR gap(s) for PRS measurements, while TS 38.331 [3] excludes this configuration. Thus, these three specifications are inconsistent.
Proposal 2: RAN4 to indicate to RAN2 that in RAN4’s view PRS measurements should be configurable using per-FR gaps in the context of concurrent measurement gaps.
Proposal 3: RAN4 to indicate following change to gapAssociationPRS description in TS 38.331 [3] in the reply to RAN2, to align with TS 38.306 [2] and TS 38.133 [4]:
	MeasGapConfig field descriptions

	gapAssociationPRS
Indicates that PRS measurement is associated with this measurement gap (per-UE gap or per-FR gap). If concurrent gap (i.e. one of the gap combination as defined in Table 9.1.8-1 in TS 38.133 [14]) is configured and no gap is configured with this field, the PRS measurement is associated with the gap configured via gapUE, if available.




	R4-2305780
	Ericsson
	On support of per FR PRS gap
Observation 1: When concurrent measurement gaps are configured then all PFLs measured by UE are associated with only one of the measurement gaps. i.e., UE performs positioning measurements only in one concurrent gap.
Observation 2: If UE supports independent measurement gap patterns for different frequency ranges for PRS measurement, per-FR measurement gap pattern for the frequency range can be configured by the network.
Observation 3: Gap combination configuration in Table 9.1.8-1 applies to UEs that are capable of supporting both concurrent measurement gap and independent measurement gap patterns for different frequency ranges. 
Proposal 1: RAN4 to respond RAN2 that perFR gap can be configured for positioning measurement as one of the concurrent gaps provided UE performs positioning measurement on all configured PFLs within the configured perFR gap.
Proposal 2: Use draft LS in Annex to respond to RAN2 LS.



Open issues summary
Sub-topic 1-1 Supporting per-FR gap for PRS measurements
Issue 1-1-1: Whether per-FR gap can be configured for PRS measurements
· Proposals
· Option 1: Not in Rel-17
· Option 2: Yes
· Option 2a: Yes, only if UE supports independentGapConfigPRS-r17.
· Recommended WF
· Agree on option 2 and discuss about option 2a and any other conditions
	Company
	Comments

	MTK
	Option 2 and 2a are in general correct even without considering concurrent gaps 
We are not sure if the intension of this issue is to confirm the decision made in the ePOS WI or something else?

	Ericsson
	Agree with moderator recommended WF. perFR gap can only be configured to UE supporting independent measurement gap as indicated in RAN4 UE 14-1 in the feature list.

	Apple
	Option 2 and 2a are correct observations based on existing design in R17. 

	Huawei 
	Support option 2 and also fine with option 2a.

	Nokia
	We support option 2a. We don’t think option 2 is complete. The network needs to know about this UE capability introduced for Rel-17.

	OPPO
	We can compromise to option 2 and 2a.

	vivo
	Support option 2. Open for option 2a

	Qualcomm
	Option 2a.

	CATT
	Option 2 and option 2a. 



Sub-topic 1-2 Impact to TS 38.133
RAN4 should further study the potential impact in TS38.133 when the PRS measurement is associated with a per-FR measurement gap that is configured as part of concurrent measurement gaps.
1. Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps
2. Concurrent measurement gaps collision rule
3. CSSF
4. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
Issue 1-2-1: Impacts on gap combination configurations
· Proposals
· Option 1: RAN4 to remove the restriction in Table 9.1.8.1 to assign PRS measurements to per-UE measurement gap for Gap Combination Configuration Id #3, #4, #5.
· Option 2: Clarify in Table 9.1.8-1 of TS38.133 that if network wants to configure per-FR POS gap, this requires UE to support a new capability independentGapConfigPRS-r17
· Recommended WF
· Discuss if any of the options can be applied 
	Company
	Comments

	Apple
	In principle option 2 is ok. Some clarification in Table 9.1.8-1 could be helpful. Per-FR gap for POS can only be configured if UE supports independentGapConfigPRS-r17.

	Nokia
	Issue 1-2-1: Impacts on gap combination configurations
We support option 2. In addition, we propose to specify in 38.133, that only one per-FR gap can be used for positioning measurement in any FR. What concerns option 1, we notice that there is little support for it, hence we can compromise and withdraw it.

	OPPO
	Support option 2. 
Option 1 can be FFS. We think the restrictions for gap combination ID #3/4/5 should be applied. Per FR PRS gap can be supported for the other gap combinations. 

	Vivo
	Issue 1-2-1: Impacts on gap combination configurations
Option 2 is ok.  Option 1 is not needed

	Qualcomm
	We do not support option 1. The reason those combinations were added in R17 is to enable PRS measurements with more concurrent gap combinations for Ues that do not support independentGapConfigPRS-r17.
Regarding option 2, we do not think it is needed. Applicability of PRS measurement requirements with gaps are already clear in 38.133, 9.9.1.1:
· if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
· if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and


	CATT
	Option 2 is correct, but we think it is straightforward and no need to add clarification in table 9.1.8-1. The current wording “Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns” didn’t indicate dedicated signalling which can cover the per-FR gap for positioning. 
Option 1 is not needed. The note for combination #3, #4, #5 is saying when combination of per-FR gap and per-UE gap is configured, the per-UE gap can only be used for positioning. It is not related to the support of per-FR gap. 



Issue 1-2-2: Impacts on concurrent gap collision rule or positioning measurement requirements
· Proposals
· Option 1: No impact
· Recommended WF
· Agree on option 1 
	Company
	Comments

	Ericsson
	Agree with moderator recommended WF.

	Apple
	Agree with recommended WF.

	Nokia
	Issue 1-2-2: Impacts on concurrent gap collision rule or positioning measurement requirements
We support the recommended WF.

	OPPO
	Agree with recommended WF.

	vivo
	
Issue 1-2-2: Impacts on concurrent gap collision rule or positioning measurement requirements
Ok with the Recommended WF


	Qualcomm
	Agree with the recommended WF.

	CATT
	Support the recommended WF. 



Issue 1-2-3: Impacts on CSSF
· Proposals
· Option 1: No impact
· Option 2: Additions in subclauses 9.1.5.2.2, 9.1.5.2.3 and 9.1.5.2.4 related to applicability of CSSF within gap requirements are needed in order to exclude collisions of two per-FR gaps in the same FR.
· Recommended WF
· Further discuss upon option 2
	Company
	Comments

	MTK
	Issue 1-2-1
Support Option 2. We believe that a clarification in the band combo table could be very helpful to clarify the dependency among different capabilities. But we are also fine to hear views from companies.
Option 1 is kind of reverting the R17 agreement, which is not preferred.
Issue 1-2-2
OK with Option 1
Issue 1-2-3
Support Option 1, but open to hear if any clarification is needed from the proponent of Option 2.

	Ericsson
	Support option 1. We do not see an updating clauses proposed in option 2.

	Apple
	Support option 1. Not clear about option 2.

	Huawei 
	Issue 1-2-1
We have different view with option 1. We understand combination #3, #4, #5 were introduced because PRS measurement has to use per-UE gap. If NW can configure per-FR gap for PRS measurement (to UE capable of independentGapConfigPRS-r17), we do not see clear need to configure a per-UE gap and hence the need for combination #3, #4, #5.
Option 2 is fine.
Issue 1-2-2
Support Recommended WF.
Issue 1-2-3
Support Option 1.
On option 2, we understand when there is collision of two per-FR gaps in the same FR, the dropping rule will apply and measurement requirements will be scaled with Kp,PRS. For CSSF, we already have the following statement in the spec, so we do not see further clarification needed:
The dropped gap occasions will not be used in deriving CSSFwithin_gap,i.

	Nokia
	Issue 1-2-3: Impacts on CSSF
We support option 1. There is no impact on CSSF due to the use of per-FR gap for positioning measurement. We also continue to support option 2 which is not purely related to the present issue, as it is more generally related to collisions of per-FR gaps in the same FR. This is also valid in case one of the per-FR gaps is not used for PRS measurement and hence this issue should be fixed in the spec as proposed in option 2.

	OPPO
	Support option 1.

	vivo
	Issue 1-2-3: Impacts on CSSF
Support option 1

	Qualcomm
	Issue 1-2-3: Impacts on CSSF
Support option 1

	CATT
	Issue 1-2-3: Impacts on CSSF
Support option 1




Sub-topic 1-3 Reply LS
Issue 1-3-1: Reply LS to RAN2
· Recommended WF
· Agree on replying to RAN2 about RAN4 conclusions 
· Moderator to assign reply LS lead for drafting
	Company
	Comments

	MTK
	OK

	Ericsson
	A reply LS is needed. RAN4 should clarify its understanding so, if needed, RAN2 can make an update of their specification.

	Apple
	Ok with recommended WF.

	Huawei 
	Fine with the recommended WF

	Nokia
	We support the recommended WF.

	vivo
	Ok with recommended WF.

	Qualcomm
	Support the recommended WF.

	Moderator
	Huawei is to take the reply LS drafting.



Companies views’ collection for 1st round 
Open issues 
Companies are supposed to add comments in the boxes corresponding to each sub-topic.
CRs/TPs comments collection
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 1-1-1
	Tentative agreements:
Yes, only if UE supports independentGapConfigPRS-r17.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-1
	Tentative agreements:
Clarify in Table 9.1.8-1 of TS38.133 that if network wants to configure per-FR POS gap, this requires UE to support a new capability independentGapConfigPRS-r17
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed. CR can be submitted in the next meeting.

	Issue 1-2-2
	Tentative agreements:
There is no impact on concurrent gap collision rule or positioning measurement requirements.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-3
	Tentative agreements:
There is no impact on CSSF.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-3-1
	Moderator assigns reply LS drafting to company.
There is no 2nd round discussion needed in this summary but on the draft LS.



CRs/TPs
Discussion on 2nd round (if applicable)


Topic #2: LS on enhanced cell reselection in NTN (Rel-17)
In the last RAN2#121 meeting, there is a following incoming LS R2-2301966.
	T. Overall Description:
RAN2 would like to thank RAN4 for their LS on enhanced cell reselection requirements in NTN. RAN2 has discussed how the feature is defined in TS 38.306 and decided to agree a corresponding Change Request in R2-2300470 (attached). This CR corrects the description of the behavior applied when the NTN UE does not support enhanced RRM requirements for measurements in RRC IDLE/RRC_INACTIVE. RAN2 would like to point out that section 4.2C.2 in TS 38.133 describes only IDLE mode, so it needs to be clarified if the same requirements apply to INACTIVE as well. In addition, RAN2 believes the changes to RAN4 feature list (i.e. in 25-4) are needed to align with the agreed CR (R2-2300470).
2. Actions:
To RAN WG4 group.
ACTION: 	RAN2 respectfully asks RAN4 to check the recently agreed CR (in R2-2300470) and let RAN2 know if the feature definition for Enhanced RRM requirements for measurements in IDLE and INACTIVE still contains erroneous parts. In particular, please inform if INACTIVE requires separate description. RAN2 also asks RAN4 to pursue corresponding changes in RAN4 feature list. 


Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304427
	CATT
	Further response on enhanced cell reselection requirements in NTN
Proposal 1: RAN2 CR on the capability description for enhanced cell reselection requirements in NTN is correct. 
Proposal 2: Update FG 25-4 in the feature list to align with the RAN2 CR. 
Proposal 3: The same cell reselection requirements apply to RRC_INACTIVE state in NTN and RAN4 to introduce the requirements in R17 TEI. 

	R4-2304505
	Nokia, Nokia Shanghai Bell
	LS Reply on follow-up of NTN Cell Reselection
We can divide the RAN4 task into sub-tasks in order to accomplish all the points listed by RAN2 in their call to action:
· Check the CR R2-2300470
· Inform if RRC Inactive requires separate description
· Pursue corresponding changes in RAN4 feature list. 
Observation 1: RAN4 has agreed in RAN4 #101 to capture the specifications for cell reselection in RRC IDLE in section 5 of TS 38.133 and that they were to be the same as the ones defined for RRC IDLE. 
Proposal 1: RAN4 to agree on the Draft CR proposed in R4-2305063 to capture the requirements for RRC Inactive as previously agreed. 
Proposal 2: Indicate to RAN2 that the current for RRC INACTIVE requires separate description according to updates in TS38.133 and inform RAN2 of the updated pursed in TS 38.133. 
Proposal 3: RAN4 to agree on feature list update proposed and attach it to the LS Reply 
If UE does not support the capability, non-enhanced measurement requirements apply for both LEO and GEO in RRC IDLE and INACTIVE as described in TS38.133.

	R4-2304771
	Xiaomi
	Reply LS on enhanced cell reselection requirement for NTN
Observation 1: Cell reselection requirements in RRC_INACTIVE for NTN was not defined in spec of TS38.133.
Proposal 1: RAN4 confirms that the requirements defined in section 4.2C.2 in TS 38.133 apply to RRC_INACTIVE mode.
Proposal 2: RAN4 to update the component of feature 25-4 as follows.
If UE does not support the capability,  other NTN measurement requirements (as specified in TS38.133, section 4.2C.2) are applied for both LEO and GEO.
(Full table not fit in the page, please cf. R4-2304771)

	R4-2304910
	LG Electronics
	Discussion on enhanced cell reselection requirements in NTN
Proposal 1: The IDLE mode requirements can apply to INACTIVE mode requirements in NTN. But, the reply LS can be sent in the next RAN4 #107 meeting after CR for inactive mode requirements (e.g., 5.1C in TS 38.133) is agreed.

	R4-2305348
	Huawei, HiSilicon
	Reply LS on enhanced cell reselection requirements in NTN
Proposal 1: RAN4 to confirm the RAN2 CR R2-2300470 is aligned with the applicability of the normal and enhanced cell requirements in RAN4 spec.
Proposal 2: RAN4 to add requirements for cell reselection in INACTIVE in 38.133, and requirements for IDLE are re-used.

	R4-2305063
Maintenance draftCR
	Nokia, Nokia Shanghai Bell
	DraftCR to TS 38.133 on Cell Reselection for RRC Inactive in NTN (Rel-17)


	R4-2305064
Maintenance draftCR
	Nokia, Nokia Shanghai Bell
	DraftCR to TS 38.133 on Cell Reselection for RRC Inactive in NTN (Rel-18)
ACR

	R4-2305036
Draft LS-out is submitted
	ZTE
	LS to RAN2 on  enhanced cell re-selection requirements in NTN
Text Proposal 1: 
Modify the feature list: 
If UE does not support the capability, legacy TN non-HST measurement requirements for both LEO and GEO.

It is optional for UE to support enhanced RRM requirements for measurements for NTN bands (FR1 only and FDD only) in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [5]. If UE does not support this feature, other NTN measurement requirements (as specified in TS 38.133 [5], section 4.2C.2) are applied for both LEO and GEO.
Text Proposal 2:
In Inactive state:
In the current specification only the Idle state describes the enhanced cell re-selection requirements and in Inactive state TS 38.133 doesn’t own the requirements for NTN, but we deem that we shall not define the separate requirements, only the current requirements are enough for NTN cell re-selection.  

	R4-2305189
Draft LS-out submitted
	Ericsson
	Reply LS on enhanced cell reselection requirements in NTN in Agenda 7.1.2
Text Proposal: 
RAN4 response
RRC INACTIVE mode isn’t applied in NR NTN/satellite access Rel-17. Therefore, the enhanced RRM requirements are only applicable to measurements in RRC IDLE mode.


Open issues summary
Sub-topic 2-1 Verifying CR R2-2300470
Issue 2-1-1: Verifying CR R2-2300470
· Proposals
· Option 1: RAN4 to confirm the RAN2 CR R2-2300470 is aligned with the applicability of the normal and enhanced cell requirements in RAN4 spec.
· Recommended WF
· Agree on option 1
	Company
	Comments

	MTK
	Yes, it is aligned with the applicability in 38.133 in our understanding.

	Qualcomm
	Agree with Recommended WF

	Ericsson
	Agree with Recommended WF

	LGE
	Agree with recommended WF

	Xiaomi
	Fine with the recommended WF

	Huawei
	Support the Recommended WF

	Nokia
	We agree with the WF. 

	OPPO
	Agree with Recommended WF

	Apple 
	Fine with Recommended WF

	CATT
	Support the recommended WF. 




Sub-topic 2-2 Inactive requirements
Issue 2-2-1: Specification for inactive requirements
· Proposals
· Option 1: RAN4 to add requirements for cell reselection in INACTIVE in 38.133, and requirements for IDLE are re-used
· Recommended WF
· Agree on option 1

Issue 2-2-2: draftCR R4-2305063
· Proposals
· Option 1: Endorse the draftCR in this meeting
· Option 2: Introduce the requirements in R17 TEI in the next meeting
· Recommended WF
· Ask chair to decide whether option 1 is ok
	Company
	Comments

	MTK
	CR is generally ok. 

	Qualcomm
	Issue 2-2-1: Agree with Recommended WF

	Ericsson
	Option 1 is fine with us.

	LGE
	Issue 2-2-1
We are fine with option 1.
Issue 2-2-2
Fine with recommended WF. It needs to be checked

	Xiaomi
	Issue 2-2-1
Agree with option 1.
Issue 2-2-2
Option 2, prefer to agree the CR in next meeting in R17 NTN maintenance.

	Huawei
	Support the Recommended WF for two issues.

	Nokia
	This is our CR. If the chair decides it is ok, we think we should endorse the draftCR already in this meeting. 

	OPPO
	Issue 2-2-1
Agree with option 1.
Issue 2-2-2
Both options are fine but we slightly prefer option 2.

	Apple
	Fine with Recommended WF



Offline GTW 19th April
· The contents in R4-2305063
· Option 1: the contents are agreeable
· Agreement
· The contents in R4-2305063 are agreeable
· Endorse the draftCR and proponent brings formal CRs in the next meeting
· Withdraw mirror draftCR

Sub-topic 2-3 Modifying RAN4 feature list
Issue 2-3-1: Update RAN4 feature group 25-4 in the list
· Proposals
· Option 1: 
· If UE does not support the capability, non-enhanced measurement requirements apply for both LEO and GEO in RRC IDLE and INACTIVE as described in TS38.133.
· Option 2: 
· If UE does not support the capability,  other NTN measurement requirements (as specified in TS38.133, section 4.2C.2) are applied for both LEO and GEO.
· Option 3:
· It is optional for UE to support enhanced RRM requirements for measurements for NTN bands (FR1 only and FDD only) in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [5]. If UE does not support this feature, other NTN measurement requirements (as specified in TS 38.133 [5], section 4.2C.2) are applied for both LEO and GEO
· Recommended WF
· Converge on the wording and capture the updates in the reply LS to RAN2
	Company
	Comments

	MTK
	Slightly prefer to wording in Option 1, as the wording “non-enhanced requirement” could be clearer than “other requirements”.

	Qualcomm
	Okay with Option 1 from R4-2304505. We agree with observations and proposals in R4-2304505.

	Ericsson
	Option 2 is preferred. The corresponding content in Option 3 is same.

	Xiaomi
	Either option is fine for us.

	Huawei 
	Options are similar, fine with either of them.

	Nokia
	We agree with MTK position. Slightly preference for Option 1. 

	OPPO
	Prefer option 1.

	Apple
	Either option is fine to us, since technically they are same.

	CATT
	The options are aligned but option 2 is aligned with RAN2 CR. 




Sub-topic 2-4 Reply LS
Issue 2-4-1: Send the reply LS
· Proposals
· Option 1: Send the reply LS in this meeting capturing RAN4 conclusions
· Option 2: Send it next meeting
· Recommended WF
· Discuss upon option 1
· If option 1 is agreed the moderator assigns draft lead for the reply LS
	Company
	Comments

	MTK
	OK to send LS if consensus achieved. 

	Ericsson
	Ok with Option1.

	LGE
	If CR is endorsed in this meeting, it can be sent in this meeting. If not, we prefer option 2.

	Xiaomi
	Support option 1, RAN4 needs to send reply LS in this meeting if RAN4 has conclusions, and we are volunteered to draft the LS.

	Huawei 
	Support option 1.

	Nokia
	Ok to send LS if we achieve consensus on the wording of Issue 2-3-1

	Apple
	Fine with option 1.

	Moderator
	Nokia is to take the reply LS drafting.



Offline GTW 19th April
· Send the reply LS
· Option 1: Send the reply LS in this meeting capturing RAN4 conclusions
· Agreement
· Send the reply LS in this meeting capturing RAN4 conclusions
· Moderator assigns draft lead for the reply LS

Companies views’ collection for 1st round 
Open issues 
Companies are supposed to add comments in the boxes corresponding to each sub-topic.
CRs/TPs comments collection
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 2-1-1
	Tentative agreements:
RAN4 confirms the RAN2 CR R2-2300470 is aligned with the applicability of the normal and enhanced cell requirements in RAN4 spec.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no discussion is needed in the 2nd round.

	Issue 2-2-1 and 2-2-2
	Agreements:
· The contents in R4-2305063 are agreeable
· Endorse the draftCR and proponent brings formal CRs in the next meeting
Withdraw mirror draftCR
Candidate options:
Recommendations for 2nd round:
No discussion is needed in the 2nd round.

	Issue 2-3-1 and 2-4-1
	Agreements:
· Send the reply LS in this meeting capturing RAN4 conclusions
· Moderator assigns draft lead for the reply LS
Candidate options:
Recommendations for 2nd round:
Moderator assign reply LS drafting to company.
Discuss upon the draft LS on the wording. No discussion in 2nd round in the summary.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”


Discussion on 2nd round (if applicable)


Topic #3: LS on FR2 RLM BFD and beam sweeping (Rel-15)
In R5-231830, an LS was sent from RAN5 to RAN4 regarding questions on the test case setting for FR2 RLM/BFD. RAN5 was wondering why in RLM test cases (A.5.5.1.1, A.5.5.1.2, A.5.5.1.5, A.5.5.1.6, A.7.5.1.1, A.7.5.1.2, A.7.5.1.5 and A.7.5.1.6) the SNR of SSB#1 is set to a very low level (or shutdown) after T1. This may imply that UE can still pass the test case without tracking SSB#1. On the other hand, the BFD test cases (A.5.5.5.1, A.5.5.5.2, A.5.5.5.3, A.5.5.5.4, A.7.5.5.1, A.7.5.5.2, A.7.5.5.3, and A.7.5.5.4) are design in the way that when the power of SSB q0 drops, the power of SSB q1 raises for UE to identify it. RAN5 is asking RAN4 the following questions.
	Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?
Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?


Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304376
	Qualcomm Incorporated
	Response to LS on FR2 RLM BFD and beam sweeping from multiple directions
Proposal 1: RAN4 to investigate ways to incorporate UE beam management for the reference signals coming from two separate angles in the existing FR2 RLM test cases by tweaking the test procedures, e.g. the patterns of SSB power variation, the mapping between SSBs and primitive parameter configurations such as RMSI/Dedicated CORESET, CSI-RS for CSI reporting, etc. If no alternative is identified, RAN4 to consider whether/how to incorporate it in BFT test cases.

	R4-2305159
	MediaTek Inc.
	Discussion on LS about FR2 RLM/BFD and beam sweeping from multiple directions
Proposal 1: Reply to RAN5 that in RLM test cases setting a very low SNR to SSB#1 is to verify whether UE will trigger RLF too early when the SNR of SSB#0 is still good.
Proposal 2: RLM OOS test cases should not be changed.
Proposal 3: RAN4 to further discuss whether to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.
Proposal 4: Reply to RAN5 that according to BFD test case A.5.5.5.1, single AoA is used. With this AoA setup, the test case cannot ensure UE beam sweeping behavior.

	R4-2305274
	Huawei, HiSilicon
	Reply LS on RLM/BFD and beam sweeping from multiple directions
Observation 1: The intention to have different SNR configurations for different RLM-RS during T2 is to verify the UE behaviour that UE shall only indicate OOS when the radio link quality is worse than the threshold Qout for all resources.
Observation 2: A UE only monitoring one of the RLM-RS is unlikely to pass the test based on the currently test methodology.
Observation 3: Based on current AoA selections for AoA setup 3, UE only monitors one direction is unlikely to pass the test.
Proposal: Reply the LS as attached in Annex.
Based on discussions in RAN4#106-bis-e, it is RAN4 understanding that the intention to have different SNR configurations for different RLM-RSs during T2 is to verify the UE behaviour that UE shall only indicate OOS when the radio link quality is worse than the threshold Qout for all resources. According to current AoA selection for AoA setup 3 and RAN5’s test methodology, the test requirements cannot be satisfied if a UE only monitors one RLM-RS and/or one AoA. Thus, RAN4 provides reply to the questions in LS R5-231830 as follows:
Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?
[RAN4]: From RAN4 perspective, current test configurations are sufficient to verify the correct UE behavior for RLM, and RAN4 does not see the necessity to change the test parameters.
Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?
[RAN4]: RAN4 does not see the necessity to change the test parameters for BFD test cases.
RAN4 respectfully asks RAN5 to take the above information into account.

	R4-2305800
	Ericsson
	Reply LS on FR2 RLM/BFD and beam sweeping from multiple directions
RLM FR2 test cases:
· Observation #1: One of the purposes of using AoA Setup 3 (2 AoAs) in the aforementioned RLM tests is to stress the UE to perform Rx beam sweeping in order to pass these test cases.
· Observation #2: In AoA Ssetup 3, during each iteration of the test the relative angle between the two active probes can be randomly changed by the test equipment. Therefore, the UE cannot assume certain relative angle between the two SSB beams received from the two active probes
· Observation #3: There is large difference in SNR on SSB0 and SSB1 during one of the test times e.g. -6 dB and -15 dB in T2 in out-of-sync test case in A.5.5.1.1. 
· Observation #4: The UE not performing RX beam sweeping will fail the RLM test cases.
· Proposal #1: The existing RLM FR2 tests cases implicitly verifies the RX beam sweeping and do not need any modification.
BFD FR2 test cases:
· Observation #5: BFD test cases uses AoA Setup 1 (1 AoA) in which only one active probe transmits the DL signals which are aligned to the UE Rx beam peak direction.
· Observation #6: The intention of the BFD tests was not to stress the UE to perform Rx beam sweeping to pass these test cases.
· Proposal #2: Do not recommend changing the methodology of the BFD tests to verify the UE Rx beam sweeping.


Open issues summary
Sub-topic 3-1 RLM test cases
Issue 3-1-1: OOS test cases
· Proposals:
· Option 1: RAN4 to investigate ways to incorporate UE beam management for the reference signals coming from two separate angles in the existing FR2 RLM test cases by tweaking the test procedures, e.g. the patterns of SSB power variation, the mapping between SSBs and primitive parameter configurations such as RMSI/Dedicated CORESET, CSI-RS for CSI reporting, etc.
· Option 2: RLM OOS test cases should not be changed.
· Recommended WF
· TBA
	Company
	Comments

	Ericsson
	We support Option 2

	Huawei
	We support option 2

	Nokia
	OOS: Option 2. We in general agree that there might not be a need to change the current test case setup. The setup is able to able to indirectly test sweeping as each test iteration shall use different relative angular offset. It does not however test dynamics during a test.

	Apple
	We are fine with option 2. And one question we are not sure is: how UE can get the pre-knowledge to only monitor one specific SSB out of two configured ones to pass the test.
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· OOS test cases
· Option 1: RAN4 to investigate ways to incorporate UE beam management for the reference signals coming from two separate angles in the existing FR2 RLM test cases by tweaking the test procedures, e.g. the patterns of SSB power variation, the mapping between SSBs and primitive parameter configurations such as RMSI/Dedicated CORESET, CSI-RS for CSI reporting, etc.
· Option 2: RLM OOS test cases should not be changed
· Tentative Agreement
· RLM OOS test cases should not be changed
· 
	Company
	Comments

	Qualcomm
	We can go to discuss IN-sync test cases and drop this. We prefer to clarify the procedure and enhance the IS test cases to better verify the UE behaviour.



Issue 3-1-2: IS test cases
· Proposals:
· Option 1: RAN4 to investigate ways to incorporate UE beam management for the reference signals coming from two separate angles in the existing FR2 RLM test cases by tweaking the test procedures, e.g. the patterns of SSB power variation, the mapping between SSBs and primitive parameter configurations such as RMSI/Dedicated CORESET, CSI-RS for CSI reporting, etc.
· Option 2: RAN4 to further discuss whether to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.
· Option 3: The existing RLM FR2 tests cases implicitly verifies the RX beam sweeping and do not need any modification.
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	We agree with the observations of the LS R5-231830 that the existing FR2 RLM test cases might not catch a UE not monitoring RLM resources coming from different angles even with AOA setup 3. For instance, taking A.5.5.1.1 and A.5.5.1.2 as example test cases, those UEs not monitoring SSB1 can still pass the test cases if the UEs consider RLM resource of SSB1 always NOK.
With think Option 2 of “Issue 3-1-2” may provide a bit better test coverage in terms of UE Rx beam management. If we look into all the test parameters in A.5.5.1.2, the ultimate reference signal of everything in the test (e.g. Dedicated CORESET and CSI-RS for CSI reporting) is SSB0. Therefore, we don’t expect any UE to ignore SSB0 because otherwise it will be anyway in trouble. With this assumption, swapping SSB0 and SSB1 may force UE to monitor signals from the both AoAs to some extent. However, this is not still a perfect solution because the UE may stop monitoring SSB0 when the Tx power of SSB0 is lowered to or below SNR2, which doesn’t necessarily lead to test failure.
Thus, we propose to keep the issue open in this meeting and would like to have more investigation till May meeting.

	MTK
	Issue 3-1-1
Support Option 1. About OOS test case, the intension is to set low SNR levels to both SSBs in order for UE to trigger RLF. We do not see the feasibility to further change the power level in OOS test cases.
Issue 3-1-2
We are open to both Option 1 and Option 2. 

	Ericsson
	We support Option 3. But we are also open to check Option 2 for IS tests

	Huawei
	We support option 3.
We can not fully agree with the statement that a UE only monitoring one RS/one AoA can pass the test for following reason:
· UE cannot predict which RS (SSB#0, SSB#1) to monitor 
· The test will be repeated for at least 33 iteration based on RAN5 test methodology 
· The AoA separation is changing for each iteration
It means the beam sweeping behavior is implicitly verified.

For option 2. It seems not necessary based on above reasons, but we are open to discuss. 

	Nokia
	IS: Option 3. Due to ‘The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration.’ the test should implicitly verify UE using different beams at least initially.

	Apple
	We are fine with option 3 so far, and we have similar question as for OOS test. Since majority companies are fine to investigate option 2, we are open with that. Technically, if SSB#1 can be set to high SNR in T4 (SNR4) and T5(SNR5) but put SSB#0 with a SNR3 during T4 and T5, that would be more accurate to test UE behavior, but whether it’s necessary to do so is up to the same question to OOS test.
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· IS test cases
· Option 1: RAN4 to investigate ways to incorporate UE beam management for the reference signals coming from two separate angles in the existing FR2 RLM test cases by tweaking the test procedures, e.g. the patterns of SSB power variation, the mapping between SSBs and primitive parameter configurations such as RMSI/Dedicated CORESET, CSI-RS for CSI reporting, etc.
· Option 2: RAN4 to further discuss whether to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.
· Option 3: The existing RLM FR2 tests cases implicitly verifies the RX beam sweeping and do not need any modification.
· Agreement
· RAN4 is to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS
· RLM OOS test cases are not changed
· 
	Company
	Comments

	Qualcomm
	UE is not monitoring SSB#1. No UE does not pass the test. Configurations need corrections.

	Apple
	How does UE understand in the tests so the UE can cheat? 

	Huawei
	Regarding SSB selection, same question as Apple. 
Based on setup3, 2AoA directions are chosen each round. The beam sweeping is verified.

	Ericsson
	Same view as Apple and Huawei that UE does not have pre knowledge. Ran5 should guarantee rotating choosing of the directions of AoA.
A simple solution could be that randomly selected probe to send arbitrary SSB between SSB#0 and #1. This means that there is more randomness in the procedure to avoid UE cheating.

	Nokia
	Following Ericsson comments, probe is not changed dynamically within single iteration of tests.
We assume that in FR2 the SSB belong to the same cell. Does the UE orientation change in the tests?

	Qualcomm
	It is not about how to select directions. The test config is specified that all the monitor signals are associated with the one SSB#0. No matter what happened to SSB#1 the UE does not declare RLF. 
We can change how to set SNR for SSB-s. 

	Huawei
	UE has not pre knowledge. Current AoA selection is based on spherical coverage tests. The UE does not differentiate the two SSB-s. for each iteration, the UE orientation is also changed.

	Qualcomm
	It is not about being lucky. It is not possible for the UE to declare RLF.

	Huawei
	Let’s consider swapping the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.

	MediaTek
	SSB#1 has low SNR for good. Even the UE does not monitor it, it passes the tests. Swapping SNR levels is an efficient minor change.

	Qualcomm
	Swapping is good to us.

	Apple
	On the swapping, does it only apply IS tests? Or both OOS and IS.
Or we could add conditions that for each iteration the SNR levels for SSB#0 and SSB#1 could be swapped.

	Qualcomm
	We could also go with Apple new proposal.

	Huawei
	Regarding Apple new proposal, the UE still knows.

	Apple
	TCI state is not changed. Association is not changed. We actually are ok to MediaTek.

	Qualcomm
	Same understanding as Apple. 



Sub-topic 3-2 BFD test cases
Issue 3-2-1: BFD test cases
· Proposals:
· Option 1: RAN4 to consider whether/how to incorporate UE beam management for the reference signals coming from two separate angles in BFD test cases if concluded there is no way to incorporate it in the existing FR2 RLM test cases.
· Option 2: According to BFD test case A.5.5.5.1, single AoA is used. With this AoA setup, the test case cannot ensure UE beam sweeping behavior.
· Option 3: RAN4 does not see the necessity to change the test parameters for BFD test cases.
· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	We agree with the observation of Option 2 and support Option 1.

	MTK
	We support Option 2 which reflect the current BFD test design and answers RAN5 questions. Whether to revise BFD test case should be a separate issue and is not requested by RAN5. 

	Ericsson
	We support Option 3. The intention of BFD tests was not to stress the UE RX beam sweeping. As compromise, intentionally Setup 3 was used in RLM and Setup 1 in BFD. It is better to stick to the past agreement.

	Huawei
	We support option 3. If the intention is to verify the beam sweeping factor in either RLM or BFD, then it is already implicitly verified in RLM. We fail to  see the urgency or necessity to change the BFD test parameters.

	Nokia
	The test is designed to use single AoA which in our understanding also means that sweeping during CBD is not tested. In general, we assume the source being the same (for q0 and q1 set) but with current setup the UE can assume no sweeping is necessary for passing the test. Meanwhile if 2 AoA setup was used this may be possible but only if probes can be changed during the test.
Based on the discussion option 2 is also our understanding it would be preferable to enable different AoA for CBD for testing. We support Option 3 for legacy tests while RAN4 should discuss if a test can be defined which also tests different AoA.

	Apple
	Fine with option 2 and option 3.
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· BFD test cases
· Option 1: RAN4 to consider whether/how to incorporate UE beam management for the reference signals coming from two separate angles in BFD test cases if concluded there is no way to incorporate it in the existing FR2 RLM test cases.
· Option 2: According to BFD test case A.5.5.5.1, single AoA is used. With this AoA setup, the test case cannot ensure UE beam sweeping behavior.
· Option 3: RAN4 does not see the necessity to change the test parameters for BFD test cases.
	Company
	Comments

	Huawei
	With RLM agreements, can we leave BFD test cases?

	Qualcomm
	Now we have IS covering the key verification. We accept keeping RLM test cases.



Sub-topic 3-3 Reply LS 
Issue 3-3-1: Reply LS
· Recommended WF
· Moderator assigns draft lead of the LS if any conclusion is made
	Company
	Comments

	MTK
	OK

	Ericsson
	Agree.

	Nokia
	Fine

	Apple
	Fine with moderator WF.

	Moderator
	Qualcomm is to take the reply LS drafting.



Companies views’ collection for 1st round 
Open issues 
Companies are supposed to add comments in the boxes corresponding to each sub-topic.
CRs/TPs comments collection
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 3-1-1 and 3-1-2
	Agreements:
· RAN4 is to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS
· RLM OOS test cases are not changed
Candidate options:
Recommendations for 2nd round:
No discussion is needed in 2nd round. CRs are expected in the next meeting.

	Issue 3-2-1
	Recommendations for 2nd round:
No discussion is needed in 2nd round.

	Issue 3-3-1
	Recommendations for 2nd round:
Moderator assigns company to draft reply LS to RAN5. No discussion is needed in 2nd round summary but in the reply LS draft.



CRs/TPs
Discussion on 2nd round (if applicable)

Topic #4: LS on autonomous denial for IDC (Rel-18)
RAN2 has agreed to introduce per CG autonomous denial configuration for the NR IDC issue. Based on this RAN2 has sent an LS to RAN4 R2-2302074 asking RAN4 to define the corresponding RRM requirements if needed.
RAN4 does not discuss this issue in this meeting since according to RAN4 TU allocation and leadership guidance, related discussions start in the next WG meeting for IDC and the contents in this LS.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305679
	Nokia, Nokia Shanghai Bell
	Discussion on LS to RAN4 on autonomous denial for IDC
Proposal 1: RAN4 use the LTE approach when defining UE requirements for a UE which has been provided with an IDC solution in NR.


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

	
	Reply LS on support of per FR PRS gap
	Huawei
	To: RAN_2

	
	Reply LS on enhanced cell reselection in NTN
	Nokia
	To: RAN_2

	
	Reply LS on FR2 RLM/BFD and beam sweeping from multiple directions
	Qualcomm
	To: RAN_5



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305063
	
	DraftCR to TS 38.133 on Cell Reselection for RRC Inactive in NTN (Rel-17)
	Nokia, Nokia Shanghai Bell
	Endorsed
	Formal CR is to be submitted in the next meeting

	R4-2305064
	
	DraftCR to TS 38.133 on Cell Reselection for RRC Inactive in NTN (Rel-18)
	Nokia, Nokia Shanghai Bell
	Withdrawn
	Formal CR is to be submitted in the next meeting

	
	
	
	
	
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	
	



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