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Introduction
The summary covers the contributions submitted under the following Ais
· 9.13.5.1 - General and RRM requirements impacts
· 9.13.5.3 - Mobility requirements
· 9.13.5.5 - Measurement procedure requirements
No CR/TPs are submitted.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Common issues
· Issues having impacts on both Mobility and Measurement requirement development work
· Mobility requirements
· Cell (re)selection and CHO
· Measurement requirements
· SMTC, MG, Positioning, Cell service time
· Others
· Include proposals not explicitly captured in the Topics above
· 2nd round:
· Issues agreeable to the group. Companies are encouraged to work on the detailed wording directly in WF “R4-2115345”
· Issue 1-1-2 UE Measurement Capability
· Issue 1-2-1 Side Condition
· Issue 1-2-2 Neighbour/Target Cell Information Acquisition
· Issue 1-2-3 DRX Cycle
· Issue 1-3 RRM Spec Documentation
· Issue 3-1-3 UE capability regarding the number measurement cell groups
· Issue 3-2-1 Positioning
· Issue 3-2-2 Cell Service Time
· Issues to be discussed in the Summary file
· Issue 1-1-3 Requirements for Different Deployments
· Issue 1-2-4 UE/Satellite Position Acquisition
· Issue 2-2-1 Conditional Handover Cases
· Issues that are not planned to further discuss in RAN4#100 e-meeting due to lack of RAN2 progress
· Issue 2-1 Cell Selection and Reselection
· Issue 2-2-2 Conditional Handover Requirements
· Issue 3-1-1 Multiple SMTCs
· Issue 3-1-2 Measurement Gap
Topic #1: Common issues
Deployment Scenarios for RRM Requirements Development
0. Proposals/Observations from contributions
· Qualcomm [R4-2112706]
Proposal 3: RAN4 to determine whether and how to differently define RRM requirements case by case for the following aspects:
   •	GEO vs. non-GEO
   •	Earth-fixed vs. -moving cells for non-GEO
   •	Mobility within a satellite vs. across satellites
· Qualcomm [R4-2112708]
Observation 1: Even though CHO between NTN and TN will be supported by RAN2 specification, there can be multiple interruptions to serving and/or target cell and the length of each interruption can be nontrivial, hence hard to expect seamless HO from TN/NTN to NTN/TN.
Proposal 1: RAN4 to deprioritize a requirement development between TN and NTN for RRC Connected mode UE unless its usefulness in terms of, e.g. latency, seamlessness, etc, is justified.
Observation 4: Inter-cell mobility within the same satellite can be seen as BWP switching as per RAN1 agreement on beam layout for BWP#0 and BWP#X.
Proposal 4: RAN4 to develop L3 based UE mobility requirements for inter-satellite scenario. L1 and/or L3 based UE mobility requirements for intra-satellite can be discussed and defined later, if needed, depending on the further progress in RAN1/2.
· Qualcomm [R4-2112710]
Proposal 4: The number of required simultaneous measurement cells should be relaxed at least for the case where the cells belong to different satellites, e.g. UE should not be forced to measure more than 3 satellites including serving one. FFS on different relaxations for different satellite types and/or deployments, e.g. earth-moving and -fixed cells.
· CATT [R4-2111939]
Proposal 1: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system, don’t considering inter-RAT, CA, NR-DC, EN-DC, NE-DC and positioning measurement requirements.
Proposal 2: NTN measurement period requirements should be based on different satellite types. For GEO or HEO, the measurement period requirements in TN system can be reused. For LEO, this requirement in TN system cannot be reused. Shorter measurement period should be defined for LEO.
· CATT [R4-2111937]
Proposal 1: The measurement capability of number cells for each layer measured defined in NR RRM specification can be reused for NTN UE.
· OPPO [R4-2113281]
Proposal 1: The specific number of measurement cells should be discussed based on the deployment scenarios in RAN1. 
Proposal 2: Discuss whether the cells sharing one cell-ID should be considered as one cell or different cells.
· LGE [R4-2112894]
Observation 2: In RAN2, it is assumed that, for idle mode reselection, NTN UE can prioritise TN over NTN. So, the NTN UE behaviour for measurement will be different from behaviour of TN UE. It can affect the RRM requirement such as MG, measurement period, measurement relaxation and so on.
Proposal 4: To resolve RRM issues on time, RAN4 starts to discuss NTN UE behaviour for TN-NTN measurement and requirements under assumption that NTN UE prioritize TN over NTN.
· MediaTek [R4-2112487]
Proposal 2: UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
Proposal 3: RAN4 to discuss whether to define the requirement for NTN SCells, inter-frequency NTN measurement, and inter TN and NTN measurement.
· Intel [R4-2113140]
Proposal 4: Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
· Ericsson [R4-2113333]
Observation 1: For Earth-moving beams with LEO, the satellite/beam dwelling time is derived more from geometry:
   •	Earth-moving beams  Earth-sweeping NR cells 
    	   •	If satellite beam is NR cell  HO for each satellite beam switch
    	   •	If all satellite beams from one satellite are SS Block beams, UE can switch beam without HO
   •	HO rate for stationary UE: 
    	   •	With Groundspeed_LEO = 6.8 km/s, total footprint of a LEO satellite has a diameter of about 4000 km (600 km height, elev angle > 10 deg). 
    	   •	Satellite beam=cell:
    	       •	HO rate for a stationary UE is one HO in every 26 seconds (200km diam) or 13 seconds (100km diam).
    	   •	Satellite beams from one satellite are SS Block beams
    	       •	The satellite is visible for approximately 9 minutes and the UE has to do one HO every 9 minutes
Observation 2: For Earth-fixed beams with LEO, the satellite/beam dwelling time is a bit complex with respect to detailed mechanisms of CHO and service link switch and relevant parameters. Here we assume a simplified mechanism in which serving satellite is the one with strongest power level received at UE side and ideal switch which hasn’t any measurement and processing latencies.
   •	For LEO 600 scene, it’s observed that 50 percentile is at about 125 seconds, dwelling time less than 10 seconds only happens at probability of 14 out of 1000, i.e., 0.14%.
   •	For LEO 1200 scene, it’s observed that 50 percentile is at about 160 seconds, dwelling time less than 10 seconds only happens at probability of 3 out of 1000, i.e., 0.03%.
Observation 3: Satellite dwelling time in Earth-fixed/Earth-moving scenario is different and should be reflected into detailed system level study.
Observation 4: In response to Issue 2-1-2, the following existing requirements in should be evaluated for measurement again in NTN from beginning, it is vague and reasonless to start from terrestrial system:
   •	Number of cells per frequency layer
   •	Number of beams per cell
   •	Number of beams per frequency layer 
Observation 5: In NTN, monitoring carrier for NR in idle mode and connected mode is different from existing stuffs in terrestrial system, e.g.
   •	NTN doesn’t need to cover Multi-RAT carriers but need to take impact by NT-NTN mobility into account. 
   •	Total inter-frequency carriers number relies on network scenarios which needs further system level study.
   •	Monitoring latency is critical in NTN case, it will likely be a function of the number of carriers the network configure the UE to monitor. i.e., the latencies are a consequence of the network configuration and will be known to the network.
   •	Monitoring carrier in idle mode and connected mode may be different
   •	LEO(Earth-fixed/Earth-moving) /GEO mobility
   •	Etc.
Proposal 1: Current topics under discussion are diverse and have not been converged to an/some aligned approaches. In the same way as NR has done, system level study (simulation may be required) is needed to define number of SS block beams to be detected, number of cells to be detected and so forth.  
Proposal 2: if system level study is assumed, the steps of study assumptions and cases need to be defined to prevent efforts are wasted in alternative approaches and corner cases.
Round#1
Issue #1-1-1 MR-DC and CA
· Proposals
· (CATT, Ericsson): Do not consider MR-DC/CA for measurement and mobility
· Recommended WF
· Do not consider MR-DC/CA for measurement and mobility

	Company
	Comments

	MTK
	Agree with the Recommended WF

	Qualcomm
	Agree with the Recommended WF. At least, we suggest deprioritizing MR-DC/CA at least until non-CA/DC based requirements are settled.

	LGE
	MR-DC/CA for NTN is out of scope in Rel-17. Recommended WF is fine for us

	Intel
	Agree with the WF. One comment from our side is that regarding mobility between TN and NTN, idle mode mobility requirements are of great importance. RAN4 should prioritize idle mode requirements over connected mode between TN and NTN.

	Apple
	Fine with the recommended WF. 

	ZTE
	Agree with the recommended WF. 

	Samsung
	Agree with the recommended WF.

	OPPO
	Agree with the recommended WF.

	Huawei
	Agree with the recommended WF.

	Xiaomi
	Agree with the recommended WF.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· RAN4 does not consider MR-DC/CA for measurement and mobility

Level of support for the tentative proposal:
· No objection out of 10 companies’ comments


	Nokia
	The recommended WF is Ok.

	THALES
	We agree with the recommended WF in Rel-17. However, MR-DC/CA for measurement and mobility may be useful later if MR-DC/CA will be introduced in Rel-18.

	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· RAN4 does not consider MR-DC/CA for measurement and mobility in Rel-17.

Level of support for the tentative proposal:
· No objection out of 12 companies’ comments


	CATT
	Agree with the Recommended WF.



Issue #1-1-2 UE Measurement Capability
· Proposals
· (OPPO, Ericsson): UE capability in terms of total number of measurement carriers, cells per frequency layer, beams per cell, beams per frequency layer should be further studied based on deployment scenario and system level analysis
· Recommended WF
· UE capability in terms of total number of measurement carriers, cells per frequency layer, beams per cell, beams per frequency layer, etc. should be further studied based on deployment scenario and system level analysis.
· (Note) If no agreement is reached to update the existing UE measurement capabilities, by default the existing ones apply.

	Company
	Comments

	Ericsson 
	According to our acknowledge, UE measurement capacity is decided by the network deployments and UE capability. In this regard, we have not seen papers which guide UE measurement capability until now. Given numerous different aspects between TN and NTN, it’s vague and agnostic to reuse all UE measurement capabilities or partial UE measurement capabilities at least. 
Anyhow, we recommend splitting UE measurement capability into specific  measurement carriers, cells per frequency layer, beams per cell, and beams per frequency layer separately for further in-depth discussion because their dependencies and stakeholders are different.   

	MTK
	We need also investigate the total number of measurement NTN carriers, because the measurement on NTN would be more complicated than existing TN.

	Qualcomm
	We believe it should be a common understanding in the group that NTN UE measurement capabilities don’t have to be as wide/broad as those for TN UEs. However, we can still see papers proposing to reuse the current requirements or define them based on the current ones, which confuses us. We agree with all Ericsson said above and would like to hear views and inputs from infra and others. RAN4 should focus on identifying essential ones that should be considered as UE measurement capability to make NTN system work.

	LGE
	Agree with the recommended WF to study based on deployment scenario. However, “(Note)’ in recommended WF is not needed.

	Apple
	Agree with proposals.

	ZTE
	Agree with the recommended WF.

	OPPO
	Agree with the recommended WF. 

	Huawei
	We are fine with the recommended WF. 
In addition, we think RAN4 may need to align the understanding on the concepts, e.g. whether beams from the same satellite is considered as separate cells or SSB beams of the same cell. Another example is when frequency reuse factor is >1, what is referred to as a frequency layer.    

	Xiaomi
	Similar understanding as QC that the NTN UE measurement capabilities should not be as wide as those for TN UE. And the measurement capabilities should be based on deployment scenario and system level analysis.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For further in-depth discussion on NTN UE measurement/mobility capability, companies are encouraged to provide the detailed views, analyses, etc in RAN4#101 e-meeting for the following aspects (but not limited to):
· the total number of measurement carriers
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· the total number of measurement beams (SSB and/or CSI-RS) per frequency layer
· whether beams (SSB and/or CSI-RS) from the same satellite is considered as separate cells or SSB beams of the same cell when frequency reuse factor is larger than 1
· the above can be different for different RRC states

Level of support for the tentative proposal:
· No objection out of 9 companies’ comments


	Nokia
	The recommended WF is Ok. As a suggestion, a baseline scenario should be considered for system-level analysis.

	THALES
	Agree with recommended WF. We should probably focus on NTN UE capability with respect to Rel-17. 

	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For further in-depth discussion on Rel-17 NTN UE measurement/mobility capability, companies are encouraged to provide the detailed views, analyses, etc in RAN4#101 e-meeting for the following aspects (but not limited to):
· the total number of measurement carriers
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· the total number of measurement beams (SSB and/or CSI-RS) per frequency layer
· whether beams (SSB and/or CSI-RS) from the same satellite is considered as separate cells or SSB beams of the same cell when frequency reuse factor is larger than 1
· the above can be different for different RRC states

Level of support for the tentative proposal:
· No objection out of 11 companies’ comments


	CATT
	Agree with the recommended WF to further study.



Issue #1-1-3 Requirements for Different Deployments
· Proposals
· (Qualcomm, OPPO, Ericsson) RRM requirements can be different for different satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. which needs further study
· Recommended WF
· RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements all cases or selected cases, FFS on whether and how to select cases for each identified requirement

	Company
	Comments

	Ericsson
	How to study step by step really relies on angle of observation. 
If it’s agreed to start from the easiest one, we suggest GEO. We don’t say LEO is deprioritized, but GEO doesn’t need to involve dwelling time due to high-speed moving LEO, only GEO-wise RRM can focus on fundamental RRM requirements, not be pushed by corner cases in LEO.  
If it is agreed to start from the difficulties one, aspects including LEO, earth-fixed, BWP switching, service link switch are challenging and unclear how to start instantly based on current RAN1 and RAN2 statuses. 

	MTK
	Agree with the Recommended WF

	Qualcomm
	Agree with Ericsson’s suggestion that RAN4 first starts from GEO for the NTN requirement development. RAN4 can then discuss/determine whether those requirements can be applied to LEO, etc and which parts of the requirements should be modified case by case. 
Maybe we can consider target scenarios in the following order in principle: 
(1) GEO, (2) earth-fixed LEO at 600km, (3) earth-moving LEO at 600km, (4) the rest of cases. 
And the scenarios from (1) to (4) should be complete during core requirement development, i.e. nothing shall be excluded unless a technical issue is identified. Besides, for those requirements that are not really relevant to GEO, we can start the discussion for them from (2).

	LGE
	Agree with the recommended WF

	Intel
	We prefer to have more discussion on this matter.
We agree that RAN4 needs to identify the differences in possible RRM requirements for different deployments. But it’s better we choose the most demanding case and define minimum requirements considering different implementations. We are against specifying all different sets of requirements for all kinds of satellite for each subclause in the spec. Let’s identify in a case-by-case manner and try to have a unified set of UE requirements for all kinds of satellite.

	Apple
	Agree with the recommended WF.

	ZTE
	We agree to have further study case by case. Agree with the recommended WF.

	Samsung
	Agree with the recommended WF. We are fine with the case by case study 

	Huawei
	Agree with the recommended WF. We think RAN4 should work on each RRM requirement case by case, and if dependency on satellite types etc. is identified, then RAN4 could define different requirements if it is technically justified. 

	Xiaomi
	We prefer to define one set of requirements for all kind of scenarios as much as possible, RAN4 can identify case by case whether the unified set of requirement is applied to all kind of scenarios.  We also fine with QC’s suggestion on the scenarios.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· Option 1: RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements all cases or selected cases, FFS on whether and how to select cases for each identified requirement
· Option 2: RAN4 to develop RRM requirements starting from GEO (likely the easiest one) and then discuss/determine whether those can be applied to LEO, etc and which parts of the requirements should be modified in a case-by-case manner.
· For those requirements that are not relevant to GEO, RAN4 can start the discussion from the relevant scenarios, e.g. LEO at 600km altitude.
· Option 3: RAN4 to develop RRM requirements starting from the most demanding case and define a unified set of requirements for all satellite types if possible in a case-by-case manner.

Level of support for the tentative proposal:
· Option 1: No objection out of 10 companies’ comments
· Option 2: 2 companies provided suggestions in favor of Option 2.
· Option 3: 1 company provided a suggestion in favor of Option 3.


	Nokia
	Separate sets of RRM requirements need separate RRC signalling to be defined for differentiating the set of RRM requirements when UE is configured by NTN network. In addition, if there is a new NTN network scenario, a new set of RRM requirements need to be defined too? This will make the specification rather complicated. The recommended WF is OK but, concerning specifying separate sets of RRM requirements it should be FFS, which can be decided once the requirements are identified and to be considered on a case-by-case basis. 

	THALES
	Agree with the recommended WF. Trigger conditions, frequency of measurement, periodicity of measurement reports and accuracy of measurement can be different with respect to the constellation type.

	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· Option 1: RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements all cases or selected cases, FFS on whether and how to select cases for each identified requirement
· Option 2: RAN4 to develop RRM requirements starting from GEO (likely the easiest one) and then discuss/determine whether those can be applied to LEO, etc and which parts of the requirements should be modified in a case-by-case manner.
· For those requirements that are not relevant to GEO, RAN4 can start the discussion from the relevant scenarios, e.g. LEO at 600km altitude.
· Option 3: RAN4 to develop RRM requirements starting from the most demanding case and define a unified set of requirements for all satellite types if possible in a case-by-case manner.

Level of support for the tentative proposal:
· Option 1: No objection out of 12 companies’ comments
· Option 2: 2 companies provided suggestions in favor of Option 2.
· Option 3: 2 companies provided a suggestion in favor of Option 3.


	CATT
	In general, the proposal is fine. The behaviors are different by different types of satellites. As pointed in our discussion paper, some requirements such as timing and measurement procedure are sensitive to speed of satellites. Therefore, LEO and other type of satellites have different requirements.



Issue #1-1-4 TN-NTN
· Proposals
· (Qualcomm (for Idle/Inactive mode), Ericsson, LGE): Consider TN-NTN mobility
· Recommended WF
· For RRC Idle/Inactive mode, RAN4 to consider TN-NTN measurement/mobility requirement
· For RRC Connected, further discussion on whether to consider or deprioritize TN-NTN measurement/mobility requirement development

	Company
	Comments

	Ericsson
	Agree with Recommended WF

	MTK
	Agree with the Recommended WF

	Qualcomm
	Agree with the first bullet of the Recommended WF. 
For the second bullet, we don’t think UE mobility between TN and NTN is essential at this point in time as least for Rel-17 NTN for both FR1 and FR2. We propose to deprioritize TN-NTN measurement and mobility for RRC Connected mode until measurement/mobility requirement development within NTN gets settled.

	LGE
	RAN2 has been already introduced TN-NTN mobility for both Idle/Inactive and Connected state. We agree that RAN4 can start discuss TN-NTN mobility. But, we think that the discussion of mobility in RRC idle/inactive and connected mode can be started together.

	Intel
	Agree with the WF.

	Apple
	Fine with the recommended WF.

	ZTE
	Agree with the recommended WF.

	Samsung
	Agree with the recommended WF. 
A step-by-step approach may be considered to tackle this issue. And different urgency level of use cases under RRC Idle/Inactive and Connected mode need to be taken into account.      

	Huawei
	Agree with the Recommended WF

	Xiaomi
	Agree with the Recommended WF

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For RRC Idle/Inactive mode, RAN4 to consider TN-NTN measurement/mobility requirement
· For RRC Connected, 
· Option 1: discuss and define measurement/mobility within NTN and TN-NTN together
· Option 2: deprioritize TN-NTN measurement and mobility for RRC Connected mode until measurement/mobility requirement development within NTN gets settled
· (Note) For Option 2, whether to define measurement/mobility requirements for TN-NTN can be discussed/determined separately

Level of support for the tentative proposal:
· Option 1: explicitly proposed by 1 company
· Option 2: explicitly proposed by 1 company


	Nokia
	The recommended WF is OK.

	THALES
	Both Idle and Connected Mode TN-NTN mobility should be supported. New recommended WF:
· For RRC Idle mode, RAN4 to consider TN-NTN measurement/mobility requirement
· For RRC Connected mode, RAN4 to consider TN-NTN measurement/mobility requirement
· For RRC Inactive mode, RAN4 may deprioritize TN-NTN measurement/mobility requirement development.

In any case, according to RAN2 ongoing discussions, we believe RRC Inactive mode can be deprioritized.

	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For RRC Idle mode, RAN4 to consider TN-NTN for measurement/mobility requirement development
· For RRC Inactive mode, 
· Option 1a: RAN4 to consider TN-NTN for measurement/mobility requirement development
· Option 1b: RAN4 to deprioritize TN-NTN measurement/mobility requirement development
· For RRC Connected, 
· Option 2a: discuss and define measurement/mobility requirements within NTN and TN-NTN together
· Option 2b: deprioritize TN-NTN measurement/mobility requirement development until measurement/mobility requirement development within NTN gets settled
· (Note) For Option 2b, whether to define measurement/mobility requirements for TN-NTN can be discussed/determined separately
· (Note) NTN UE measurement/mobility requirements for within-NTN scenario are defined irrespective of RRC state.

Level of support for the tentative proposal:
· Option 1b: explicitly proposed by 1 company
· Option 2a: explicitly proposed by 1 company
· Option 2b: explicitly proposed by 1 company


	CATT
	Agree with Recommended WF.



Summary
	Issue #1-1-1 MR-DC and CA
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (CATT, Ericsson): Do not consider MR-DC/CA for measurement and mobility
· Recommended WF
· Do not consider MR-DC/CA for measurement and mobility
[Agreements from the 1st round GTW]
· Agreements:
· RAN4 does not consider MR-DC/CA for measurement and mobility in Rel-17

Issue #1-1-2 UE Measurement Capability
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (OPPO, Ericsson): UE capability in terms of total number of measurement carriers, cells per frequency layer, beams per cell, beams per frequency layer should be further studied based on deployment scenario and system level analysis
· Recommended WF
· UE capability in terms of total number of measurement carriers, cells per frequency layer, beams per cell, beams per frequency layer, etc. should be further studied based on deployment scenario and system level analysis.
· (Note) If no agreement is reached to update the existing UE measurement capabilities, by default the existing ones apply.
[Moderator’s summary of the 1st round email discussion]
Further discussion for the second round: 
· For further in-depth discussion on Rel-17 NTN UE measurement/mobility capability, companies are encouraged to provide the detailed views, analyses, etc in RAN4#101 e-meeting for the following aspects (but not limited to):
· the total number of measurement carriers
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· the total number of measurement beams (SSB and/or CSI-RS) per frequency layer
· whether beams (SSB and/or CSI-RS) from the same satellite is considered as separate cells or SSB beams of the same cell when frequency reuse factor is larger than 1
· the above can be different for different RRC states
Level of support for the tentative proposal:
· No objection out of 12 companies’ comments

Issue #1-1-3 Requirements for Different Deployments
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Qualcomm, OPPO, Ericsson) RRM requirements can be different for different satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. which needs further study
· Recommended WF
· RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements all cases or selected cases, FFS on whether and how to select cases for each identified requirement
[Moderator’s summary of the 1st round email discussion]
Further discussion for the second round: 
· Option 1: RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements all cases or selected cases, FFS on whether and how to select cases for each identified requirement
· Option 2: RAN4 to develop RRM requirements starting from GEO (likely the easiest one) and then discuss/determine whether those can be applied to LEO, etc and which parts of the requirements should be modified in a case-by-case manner.
· For those requirements that are not relevant to GEO, RAN4 can start the discussion from the relevant scenarios, e.g. LEO at 600km altitude.
· Option 3: RAN4 to develop RRM requirements starting from the most demanding case and define a unified set of requirements for all satellite types if possible in a case-by-case manner.
Level of support for the tentative proposal:
· Option 1: No objection out of 12 companies’ comments
· Option 2: 2 companies provided suggestions in favor of Option 2.
· Option 3: 2 companies provided a suggestion in favor of Option 3.

Issue #1-1-4 TN-NTN
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Qualcomm (for Idle/Inactive mode), Ericsson, LGE): Consider TN-NTN mobility
· Recommended WF
· For RRC Idle/Inactive mode, RAN4 to consider TN-NTN measurement/mobility requirement
· For RRC Connected, further discussion on whether to consider or deprioritize TN-NTN measurement/mobility requirement development
[Agreements from the 1st round GTW]
· Agreements:
· For RRC Idle/Inactive mode
· Define measurement/mobility requirements within NTN
· Define measurement/mobility requirements for TN-NTN
· Note: Inactive mode decision can be revisited in case the use case is deprioritized in other WGs
· For RRC Connected
· Define measurement/mobility requirements within NTN
· FFS whether to define measurement/mobility requirements for TN-NTN



Round#2
Issue #1-1-3 Requirements for Different Deployments
· Summary of the first round
· Option 1: RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements selected cases, FFS on whether and how to select cases for each identified requirement
· Option 2: RAN4 to develop RRM requirements starting from GEO (likely the easiest one) and then discuss/determine whether those can be applied to LEO, etc and which parts of the requirements should be modified in a case-by-case manner.
· For those requirements that are not relevant to GEO, RAN4 can start the discussion from the relevant scenarios, e.g. LEO at 600km altitude.
· Option 3: RAN4 to develop RRM requirements starting from the most demanding case and define a unified set of requirements for all satellite types in a case-by-case manner.

· Recommended WF
Option 1 looks technically more reasonable. Note that Option 1 doesn’t necessarily preclude Option 3 in terms of separate requirements vs. unified set of requirements.
· (Option 1) RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements selected cases, FFS on whether and how to select cases for each identified requirement.

	Company
	Comments

	Apple
	Fine with recommended WF

	Xiaomi
	Fine with recommended WF

	LGE
	Fine with recommended WF

	Ericsson
	We agree with Recommended WF
To go ahead and speed the process up, we recommend that selected deployment cases should be proposed and extensively examined in the next meeting.
Meanwhile, it shall be assumption of system level study.

	
CATT
	Agree with Recommended WF.

	ZTE
	Agree with recommended WF.

	THALES
	Agree with the Recommended WF. Option 3 is also possible but in order to better progress we are fine with the decision.

	Nokia
	The recommended WF is Ok if it takes Option 3 into consideration as mentioned. 

	Moderator’s intermediate summary for the 2nd round GTW 
	The tentative agreement below seems agreeable to the group. In response to Ericsson’s comment, “Note” is added. Moderator believes there will be a certain level of SLS-like assessment of deployment scenario in the next RAN4 meeting.
Tentative Agreement:
Tentative Agreement:
· RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements selected cases, FFS on whether and how to select cases for each identified requirement.
· (Note) Companies are encouraged to provide deployment scenarios in detail assumed in the contributions. 


	Intel
	Ok that Option 1 is more inclusive. Let’s be open currently.
Agree with the updated WF.

	Huawei 
	Fine with the updated WF. 
Just one minor editorial correction:
· RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements for selected cases, FFS on whether and how to select cases for each identified requirement.


	Moderator’s summary of the 2nd round email discussion
	Tentative Agreement:
· RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements for selected cases, FFS on whether and how to select cases for each identified requirement.
· (Note) Companies are encouraged to provide deployment scenarios in detail assumed in the contributions. 




Side condition for RRM measurement requirements
0. Proposals/Observations from contributions
· CATT [R4-2111935]
Proposal 2: The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB
	For LEO NTN system, the UE can stay in a cell only several ten seconds. The cell search and measurement period should be shorter. Based on the requirements in current RRM specification, 15 samples will be used for cell search in -6dB Es/Iot side condition and one sample (one SMTC) will be used for cell search in -2dB Es/Iot side condition. 15 samples in 640ms DRX cycle will be 9.6s, it is too long for measurement in LEO cell.  So, higher side condition such as Es/Iot ≥ -3 or -4 dB for measurement requirements is need.


Proposal 3: The TN side condition for RRM measurement could be reused for GEO.
· Intel [R4-2113140]
Proposal 8: Reuse the side conditions specified in R15 for NR NTN UE measurement requirements.
· Huawei [R4-2114308]
Proposal 1: Use -6dB as the baseline side condition for NTN RRM for all satellite types.
· Huawei [R4-2113843]
Proposal 2: The existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
· MediaTek [R4-2112485]
Observation 2: UE may determine a wrong FFT window for its next measurement if the timing drift compared to previous measurement is larger than CP. And it would occur frequently, in both IDLE mode and CONNECTED mode.
Proposal 1: For LEO, introducing additional SIB reading time in the cell identification delay on neighboring cells, in both IDLE and CONNECTED mode.
· Apple [R4-2112127]
Proposal 1: same as legacy TN system, UE is not required to read SI during the NTN CHO.
Proposal 2: In NTN CHO requirement, RAN4 assumes that source serving cell provides the ‘K_offset’ and ‘common TA’ of target cell to the UE.
· Qualcomm [R4-2112708]
Observation 3: For PRACH transmission towards a target cell, UE requires the target cell’s ephemeris information.
Proposal 3: It should be assumed that target cell’s valid satellite ephemeris information will be always provided to UE from serving cell such that UE can derive TA towards the target cell. Otherwise, additional delay and interruption caused by reading the information from the target cell shall be allowed.
· CATT [R4-2111935]
Proposal 1: For maximum applicable DRX cycle, RAN4 suspends it until RAN2 has reached a consensus.
· Intel [R4-2113140]
Proposal 9: No change is expected in assumptions of DRX cycle lengths when defining RRM requirements
· Ericsson [R4-2113331]
Proposal 1: Before RAN2 gets consensus, discussion of requirements for all DRX cycles shall face difficulties. We can start assumptions of system level studies based on available RAN1 and RAN2 options. More details refer to mobility issue discussed with more details. 
· HW [R4-2113843]
Proposal 1: RAN4 considers all DRX cycles for defining measurement requirements in NTN.
· Intel [R4-2113140]
Proposal 6: Assume 50m maximum GNSS position error when RAN4 defines mobility RRM requirements; and assume 15m maximum GNSS position error when RAN4 defines initial transmit timing requirements.
· Ericsson [R4-2113332]
Proposal 1: The issue of gaps for GNSS validity during active connection should be checked where a GNSS-equipped UE doesn’t support simultaneous GNSS and cellular operation.
· Huawei [R4-2114308]
Proposal 2: RAN4 to determine the assumption of PV accuracy based on the trade-off between the conditions to meet such PV accuracy and the impacts of to the RRM performance.
· LGE [R4-2112894]
Proposal 3: RAN4 needs to consider the update period and accuracy of satellite/HAPS PVT and UE location information when defining the NTN RRM measurement requirement.
Round#1
Issue #1-2-1 Side Condition
· Proposals
· Option 1 (CATT): Higher side condition than legacy for LEO
· Option 2 (Intel, Huawei): Reuse the same side conditions as legacy
· Recommended WF
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss how to address the issue brought up in [R4-2111935], e.g. higher side conditions, relax accuracy requirements, etc.
	For LEO NTN system, the UE can stay in a cell only several ten seconds. The cell search and measurement period should be shorter. Based on the requirements in current RRM specification, 15 samples will be used for cell search in -6dB Es/Iot side condition and one sample (one SMTC) will be used for cell search in -2dB Es/Iot side condition. 15 samples in 640ms DRX cycle will be 9.6s, it is too long for measurement in LEO cell.  So, higher side condition such as Es/Iot ≥ -3 or -4 dB for measurement requirements is need.



	Company
	Comments

	Ericsson
	Side condition needs to take UE capacity and network deployment into account together apparently. CNR results of link-budget in TR 38.821 only are resulted from some typical calibration study cases e.g. with static elevation 45degree for GEO and 90degree for LEO. Although it’s reasonable to continue to reuse UE characteristics which have been previously agreed in TR 38.821, however CNR results of link-budget can not be adequate input to side condition.  CATT’s observation is an example, but we can’t conclude that side condition shall be ‘higher’ now before more practical SNR values are ready.

	Qualcomm
	We think RAN4 can work on requirement development based on the same side condition as the legacy. And if any issue arises, e.g. the issue mentioned in [R4-2111935], RAN4 can discuss whether and how to handle the identified issue case by case. i.e. the basic requirements should be developed first and any modification/enhancement should be discussed later when clear problem statements and targets are made available. Otherwise, the discuss scope will deviate too much.

	Intel
	We are open to see more analysis.
Only we need to confirm that the side conditions are highly related to the requirements that unless there is clear justification, we don’t alter the side conditions for measurements. Note that the RRM measurement side conditions are derived based on specific UE inputs and are not supposed to change because of different use cases.

	Apple
	Agree with recommended WF. The higher side condition would be one of the solutions for LEO, we can FFS.

	ZTE
	Need more discussion.

	Samsung
	More discussion is needed. 

	OPPO
	We are fine to reuse the same side condition for non-LEO as recommended, and further study the enhancements for LEO

	Huawei
	Agree with recommended WF.
Side condition represents a tradeoff between coverage of deployment scenarios and achievable performance. If we use higher side condition, it means the requirements are applicable in more limited scenarios. If we use lower side condition, it means the performance will be worse. 
In our view, RAN4 cannot go through all possible (current and for future) deployment scenarios, so we consider reusing the existing side condition based on link-budget analysis in 38.821 is reasonable. We are also open to discuss possible use of other conditions for specific scenarios if justified.

	Xiaomi
	Need more analysis. 

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss the following options
· Option 1: Keep the same side conditions as legacy
· Option 2: Consider higher side condition or alternatives with a clear problem identification and analyses on side effects, e.g. [X]dB relation of side condition should be justified and supported by balanced technical analyses on gain and loss. The discussion may not be limited to RRM scope and may need help from RF group. 
· (Note) Potential issues related to side condition and cell search/measurement period are presented in R4-2111935

Level of support for the tentative proposal:
· Selection between Option 1 Option 2 can be made in the next RAN4#101 e-meeting based on further in-depth analyses.


	Nokia
	Further discussions.

	THALES
	The answer depends on quasi Earth fixed and Earth moving cells.
We also think that the existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
In the case of Earth moving cell, e.g. the cell search and the measurement period are TBD, as may depend on cell-section procedures which are currently being defined by RAN2.

	CATT
	Agree with recommended WF. For non-LEO, the current requirement still works. But we want to explain more for LEO case. Take DRX 640ms cell identify in 9.2.5.1 in 38.133 as an example:
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra



	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra



Kp is from 1 to 2. So the total time is almost [10 20]*640ms. NTN UE needs to finish cell identification in more than 10s. 
For a typical LEO cell (200km or 100 km) with 7.56km/s,  UE can stay in this cell in the time of more than 10 s. It is too tight of current side condition. UE will move out of the cell as soon as the cell identification is finished. That is why we think the current side condition should be higher than current value to shorten the time.


	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss the following options
· Option 1: Keep the same side conditions as legacy
· Option 2: Consider higher side condition or alternatives with a clear problem identification and analyses on side effects, e.g. [X]dB relation of side condition should be justified and supported by balanced technical analyses on gain and loss. The discussion may not be limited to RRM scope and may need help from RF group. 
· (Note) Different options can be selected depending on whether the cell is earth-(quasi)fixed or earth-moving cell.
· (Note) Potential issues related to side condition and cell search/measurement period are presented in R4-2111935

Level of support for the tentative proposal:
· Selection between Option 1 Option 2 can be made in the next RAN4#101 e-meeting based on further in-depth analyses.



Issue #1-2-2 Neighbour/Target Cell Information Acquisition
· Proposals
· Option 1 (MediaTek): UE may read neighbour cell SIB to estimate the delay drifting based on the ephemeris information.
· Option 2 (Apple, Qualcomm): UE doesn’t read target cell SIB but instead obtains the information from the serving cell.
· Recommended WF
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc.

	Company
	Comments

	Ericsson
	Looks like Option 1and Option 2 both are doable. More studies are needed. 

	MTK
	More discussion and studies are needed. It is too early to conclude the timing relation parameters will be provided by serving cell. 
One clarification question on Option 2. Does Option 2 mean no requirement if the timing relation parameters is not provided?

	Qualcomm
	In our understanding, the way of interpreting Option 2 is that additional delay is expected if the circumstances require UE to read target cell’s SIB.
We believe Option 2 is a desirable deployment scenario, i.e. Option 1 is not precluded unless RAN1/2 make it invalid. 
In our understanding, RAN4 traditionally develops requirements based on scenarios which are more desirable and make some applicability rules for the cases where the assumption doesn’t hold true. With this understanding, we support the Recommended WF.

	LGE
	We think this issue depends on whether target cell information can be provided by serving cell or not, and it depends on other working group design.

	Intel
	This is an important discussion.
We are open to discuss how the UE obtains neighbor cell timing. This timing difference information is of great importance to the UE in this use case. It is ideal if the UE can obtain this information through network configurations to the serving cell.

	Apple
	Support recommended WF. We prefer to let network provide such common cell specific information to UE and would save UE lots of efforts to read system information (reading neighbor cell SI would also cause multiple interruptions to serving cell).

	ZTE
	Depends on RAN1/RAN2’s design. 

	Huawei
	Suggest FFS. 
Besides how to get the information on neighbor cell timing, the impact of the time drift on the measurement requirements may also need to be studied.  
We also have one question for clarification on option 1, if UE can read SIB of a neighbor cell, does it mean UE has already successfully detected the neighbor cell?

	Xiaomi
	Prefer option 2, but this issue depends on other working group decision.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· If not violates RAN1/2 agreements, RAN4 further discuss and determine the following in RAN4#101 e-meeting.
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected.

Level of support for the tentative proposal:
· The decision can be made in the next RAN4#101 e-meeting.


	Nokia 
	The recommended WF is Ok.

	THALES
	At least the N_TA,common, ephemeris information of neighbour cell could be send by the serving cell.
However, it also depends on the exact scenario to be considered. If inter-sat HO (feederlink changes) we might need an update of the N_TA,common for the neighbour cell, or intra-sat HO (feederlink does not change) the update of the N_TA,common for the neighbour cell is not required since is the same of the serving cell. 
Anyway, the system may require some HO preparation in advance in the case of network assisted cell change.

	2nd version of Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· If not violates RAN1/2 agreements, RAN4 further discuss and determine the following in RAN4#101 e-meeting.
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected.

Level of support for the tentative proposal:
· The decision can be made in the next RAN4#101 e-meeting.


	CATT
	We are open to further discussion on which information should be offered by serving cell.


Issue #1-2-3 DRX Cycle
· Proposals
· Option 1 (CATT,): Suspends it until RAN2 has reached a consensus
· Option 2 (Intel, Ericsson): Support all DRX cycle lengths
· Recommended WF
· RRM requirements shall be applicable to all DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.

	Company
	Comments

	[bookmark: _Hlk68006450]Ericsson
	Our intention is all DRX cycle lengths are assumed to be available before in-depth study of requirements for all DRXs. 

	MTK
	Agree with the Recommended WF

	Qualcomm
	Agree with the Recommended WF. And in our reading of Ericsson’s comment, that coincides with the implication of the Recommended WF

	LGE
	Support option 1.

	Apple
	Fine with recommended WF without eDRX, as eDRX of RedCap is not in the scope of this WI. If companies want to wait more conclusions from RAN2,we are also OK to option 1. 

	OPPO
	Agree with the recommended WF.

	Huawei
	Agree with the recommended WF.

	Xiaomi
	Fine with the recommended WF

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· RRM requirements shall be applicable to all Rel-16 DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.

Level of support for the tentative proposal:
· No objection out of 8 companies’ comments.


	Nokia
	The recommended WF is Ok.

	THALES
	Agree with the Recommended WF.

	2nd Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
· RRM requirements shall be applicable to all Rel-16 DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.

Level of support for the tentative proposal:
· No objection out of 10 companies’ comments.


	CATT
	Agree with recommended WF. RAN2 should define all the DRX cycles values. But RAN4 can further discussion the applicability DRX cycle for multiple types of satellites.


Issue #1-2-4 UE/Satellite Position Acquisition
· Proposals
· Discuss the following aspects and determine whether and what should be assumed/checked from RRM measurement/mobility requirement perspective
· Any issue of gaps for GNSS validity
· Satellite’s ephemeris format and accuracy
· Update frequency/accuracy of satellite/UE position
· Suggestion for discussion
· Please provide your view on the proposal

	Company
	Comments

	Ericsson
	· Gap for GNSS validity was discussed in RAN2, but also it may impact RRM, for example, prolong measurement periodicity with reserved gaps for GNSS validity.
· Satellite’s ephemeris format and accuracy is up to RAN1, but we can study if ephemeris accuracy may impact RRM requirements, more measurement samples? 
· Accuracy of sat and UE positions are analysed in thread #227.  


	MTK
	Agree to further investigate the listed bullets. It may not just impact on the timing requirement and my impact on other RRM requirement. Neighbor cell measurement in LEO would be also impacted by the gap and measurement timing, which is related to ephemeris and positions. 
Besides, for LEO, we need to further study if intra-/inter-frequency measurement will be impact by the timing drift of neighboring cell/stellite.

	Qualcomm
	As mentioned in 1.1.1.3	Issue #1-1-3, we prefer to start the work from GEO where most, if not all, of the issues can be ignored. In the meantime, companies can provide observations, analyses, etc for the cases where some adjustments, changes, etc are necessary.

	LGE
	Issue of gaps for GNSS validity can be discussed when the L band / in-device coexistence issues are sufficiently progressed.
RRM measurement performance could be affected by update period and accuracy of satellite/HAPS PVT and UE location information. So, when defining the NTN RRM measurement requirement, RAN4 need to consider the update period and accuracy of satellite/HAPS PVT and UE location information. Also, RAN4 should assume that the valid ephemeris information is guaranteed and RAN4 needs further discussion when the ephemeris information is invalid or expired on the UE side.

	Apple
	Regarding GNSS validity, we are fine to study on it. As we discussion in previous meeting for IDC issues between cellular connection and GNSS measurement, our understanding is we shall allow UE to perform GNSS measurement with interruption, but how often UE would perform GNSS is up to UE implementation and we need more study on it.
Regarding satellite ephemeris, to define a UE requirement, we support to assume ideal ephemeris information could be obtained from network as the UE requirement cannot easily to count the network error in. However, the error from ephemeris calculation model used by UE would still be counted into the UE requirement.
Regarding the update frequency of satellite and UE position, we still think we don’t need to have separate requirement for it, but it could be used as additional relaxation/margin on requirement if the update frequency is low, and how to judge this “low” could be studied case by case. 
Regarding the accuracy of satellite and UE position, the satellite position accuracy could be considered in the same way as for satellite ephemeris info, while the UE position accuracy could be use one case from TS38.171, e.g., 2D error = 50m.

	OPPO
	Share the same view with Ericsson that the three sub-bullets related to UE/satellite position should not be discussed in this email thread. 

	Huawei
	The GNSS IDC issue is being discussed in email #227 (there is a dedicated AI for GNSS) and we are not sure if we need to repeat the discussion here. Technically we think the issue should be first identified by RF, and no need to study it in RRM for now.
Satellite ephemeris format is RAN1 issue, and ephemeris accuracy is an issue of satellite system. Although they are not related to UE performance, they may need to be considered when defining RRM requirements, e.g. timing, because it will impact the accuracy of satellite location. We suggest to define an assumption on the accuracy of satellite position, but we may not need to define detailed assumption on exact ephemeris format and accuracy. Note that the accuracy of satellite position also includes the error in UE for deriving the satellite position based on the ephemeris.
On update frequency/accuracy of satellite position, as mentioned above, we think an assumption on the accuracy is needed, while the update frequency may not be needed as long as the assumption on the accuracy can be met. 
On update frequency/accuracy of UE position, this is being discussed in email #227 (there is a dedicated AI for GNSS) and we are not sure if we need to repeat the discussion here.

	Xiaomi
	Update frequency/accuracy of satellite/UE position can be discussed in thread#227. 

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	If separate GNSS receiver is assumed, the no gaps are needed for GNSS, but requirements need to be set to the validity. The other 2 bullets require further discussions.

	THALES
	Agree to further investigate the listed points. 
However, Satellite’s ephemeris format and accuracy is up to RAN1. Satellite’s ephemeris format and accuracy could therefore be used in combination with “Update frequency/accuracy of satellite/UE position”.
With respect to (measurement) gaps for GNSS validity, please take into account that currently RAN4 did not define the exact frequency range used for L-band, and it may have an impact on the IDC mechanisms to be considered.
At least the accuracy of the satellite and UE position are discussed in #227.
With respect to update frequency is not clear if the listed point refers to e.g. update frequency of satellite ephemeris information (which is probably RAN1) or the update frequency of the UE estimation (which is currently left to implementation).

	.CATT
	For GNSS validity, we think it is out of RAN4 scope. 
For satellite ephemeris format, it is in RAN1 discussion. 
For the update frequency of satellite and UE position, it depends on RAN1/2 and UE implementation. We can consider the RRM impact such as transmit timing. but in our view, may be no separate requirement is required.


Summary
	Issue #1-2-1 Side Condition
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (CATT): Higher side condition than legacy for LEO
· Option 2 (Intel, Huawei): Reuse the same side conditions as legacy
· Recommended WF
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss how to address the issue brought up in [R4-2111935], e.g. higher side conditions, relax accuracy requirements, etc.
	For LEO NTN system, the UE can stay in a cell only several ten seconds. The cell search and measurement period should be shorter. Based on the requirements in current RRM specification, 15 samples will be used for cell search in -6dB Es/Iot side condition and one sample (one SMTC) will be used for cell search in -2dB Es/Iot side condition. 15 samples in 640ms DRX cycle will be 9.6s, it is too long for measurement in LEO cell.  So, higher side condition such as Es/Iot ≥ -3 or -4 dB for measurement requirements is need.


[Moderator’s summary of the 1st round email discussion]
Further discussion for the second round: 
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss the following options
· Option 1: Keep the same side conditions as legacy
· Option 2: Consider higher side condition or alternatives with a clear problem identification and analyses on side effects, e.g. [X]dB relation of side condition should be justified and supported by balanced technical analyses on gain and loss. The discussion may not be limited to RRM scope and may need help from RF group. 
· (Note) Different options can be selected depending on whether the cell is earth-(quasi)fixed or earth-moving cell.
· (Note) Potential issues related to side condition and cell search/measurement period are presented in R4-2111935
Level of support for the tentative proposal:
· Selection between Option 1 Option 2 can be made in the next RAN4#101 e-meeting based on further in-depth analyses.

Issue #1-2-2 Neighbour/Target Cell Information Acquisition
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (MediaTek): UE may read neighbour cell SIB to estimate the delay drifting based on the ephemeris information.
· Option 2 (Apple, Qualcomm): UE doesn’t read target cell SIB but instead obtains the information from the serving cell.
· Recommended WF
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc.
[Moderator’s summary of the 1st round email discussion]
Further discussion for the second round: 
· If not violates RAN1/2 agreements, RAN4 further discuss and determine the following in RAN4#101 e-meeting.
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected.
Level of support for the tentative proposal:
· The decision can be made in the next RAN4#101 e-meeting.

Issue #1-2-3 DRX Cycle
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (CATT,): Suspends it until RAN2 has reached a consensus
· Option 2 (Intel, Ericsson): Support all DRX cycle lengths
· Recommended WF
· RRM requirements shall be applicable to all DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.
[Moderator’s summary of the 1st round email discussion]
(Tentative) Agreements: 
· RRM requirements shall be applicable to all Rel-16 DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.
Level of support for the tentative proposal:
· No objection out of 10 companies’ comments.

Issue #1-2-4 UE/Satellite Position Acquisition
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Discuss the following aspects and determine whether and what should be assumed/checked from RRM measurement/mobility requirement perspective
· Any issue of gaps for GNSS validity
· Satellite’s ephemeris format and accuracy
· Update frequency/accuracy of satellite/UE position
· Suggestion for discussion
· Please provide your view on the proposal
[Moderator’s summary of the 1st round email discussion]
Summary:
· There can be potential impacts on RRM requirements due to the following aspects. However, it is unclear whether and how much the requirements will be affected and whether the aspects are within the scope of RAN4 RRM work. Further discussion is needed, if needed.
· GNSS validity
· If it is about IDC issue which is L-band specific, the discussion can be put on hold until the relevant agreements/observations are further made in RF session.
· Satellite’s ephemeris format and accuracy, i.e. timing drift, aging, etc
· RAN4 requirements should be developed under the assumption that ephemeris information provided to UE is ideal. If necessary, the error from satellite position prediction can be modelled and counted into UE requirements. Here, the model of satellite position prediction error can be based on a composite error of ephemeris accuracy and UE estimation or based solely on UE estimation error.
· Update frequency/accuracy of satellite/UE position
· Unclear if more discussion is needed outside of Thread#227



Round#2
Issue #1-2-4 UE/Satellite Position Acquisition
· Summary of the first round
· There can be potential impacts on RRM requirements due to the following aspects. However, it is unclear whether and how much the requirements will be affected and whether the aspects are within the scope of RAN4 RRM work. Further discussion is needed, if needed.
· GNSS validity
· If it is about IDC issue which is L-band specific, the discussion can be put on hold until the relevant agreements/observations are further made in RF session.
· Satellite’s ephemeris format and accuracy, i.e. timing drift, aging, etc
· RAN4 requirements should be developed under the assumption that ephemeris information provided to UE is ideal. If necessary, the error from satellite position prediction can be modelled and counted into UE requirements. Here, the model of satellite position prediction error can be based on a composite error of ephemeris accuracy and UE estimation or based solely on UE estimation error.
· Update frequency/accuracy of satellite/UE position
· Unclear if more discussion is needed or outside the scope of Thread#226

· Recommended WF
It doesn’t seem that “Update frequency/accuracy of satellite/UE position” need to be further discussed in Thread #226.
· GNSS validity (IDC issue) will not be further discussed until the relevant agreements/observations are further made in RF session.
· If necessary, a satellite position prediction error can be modelled and counted into UE measurement/mobility requirements. Here, the model of satellite position prediction error may include ephemeris information inaccuracy from network and UE estimation. FFS on whether and how much impact are foreseen.

	Company
	Comments

	Apple
	Regarding satellite position prediction error, we have concern to count network error into the UE requirement. So we propose to only count the ephemeris information inaccuracy from UE estimation into the relevant UE RRM requirements. Otherwise, we could leave this bullet to FFS.

	Xiaomi
	This issue is discussed in thread#227, and for satellite position estimation error, similar comments as Apple, the ephemeris information inaccuracy should not be accounted.

	Ericsson 
	Fine with recommended WF. About the prediction error, we care about the total error which shall be a common input to RRM requirement. 

	
CATT
	Agree to move out the discussion from [226].

	ZTE
	Agree with recommended WF.

	THALES
	Agree with the WF, and also with the very good summary of the 1st round.

	Nokia
	We can agree with the WF the wording the first bullet is modified as:
· GNSS validity (IDC issue) will be further discussed once the relevant agreements/observations are further made in RF session.


	Moderator’s intermediate summary for the 2nd round GTW
	There are different views on whether ephemeris information inaccuracy from network needs to be counted in the satellite position prediction error or not while there is no question as to UE estimation inaccuracy. The former is put on FFS.
Tentative Agreement:
· GNSS validity (IDC issue) will be further discussed once the relevant agreements/observations are further made in RF session.
· If necessary, a satellite position prediction error can be modelled and counted into UE measurement/mobility requirements. Here, the model of satellite position prediction error includes UE estimation inaccuracy.
· FFS on whether the model will also include ephemeris information inaccuracy from network.
· FFS on whether and how much impact are foreseen.


	Intel
	We agree with the updated WF.
Just to repeat that we don’t think RRM requirements accommodate network inaccuracy.

	Huawei
	We are fine with the first bullet on IDC issue.
For the second bullet, we suggest to make the following clarifications.
· If necessary, a satellite position prediction error can be modelled and counted into UE measurement/mobility RRM requirements. Here, the model of satellite position prediction error includes at least UE estimation inaccuracy.
· FFS on whether the model will also include ephemeris information inaccuracy from network.
· FFS on whether and how much impact are foreseen.
This change is based on the consideration that this issue is discussed as a general issue, so it should account for all RRM requirements including measurement/mobility and timing? In this way we may not need to have discussions in both email threads. We have no strong view, but just try to clarify the scope of the discussion.
We support to leave it FFS whether the model will also include ephemeris information inaccuracy from network. It may depends on e.g. how ideal timing is defined. 

	Moderator’s summary of the 2nd round email discussion
	Tentative Agreement:
· GNSS validity (IDC issue) will be further discussed once the relevant agreements/observations are further made in RF session.
· If necessary, a satellite position prediction error can be modelled and counted into UE measurement/mobility requirements. Here, the model of satellite position prediction error includes at least UE estimation inaccuracy.
· FFS on whether the model will also include ephemeris information inaccuracy from network.
· FFS on whether and how much impact are foreseen.



RRM Spec Documentation
0. Proposals/Observations from contributions
· Ericsson [R4-2113331]
Observation1: A general concern is documentation of RRM specification for NTN. There are two approaches: first one is adding NTN relevant spec. in 38.133; another one is to build a new Technical Specification which is for NTN separately.  To our understanding, there will be lots of NTN specific RRM requirements shall be added and merged in most of existing requirements, not just in terms of adding numbers and so on, but also in terms of new parameters, terminologies and mechanisms even, meanwhile, not all Ues will implement NTN. The above questions result in too big spec. size and difficulty to read. As a reference, separate BS spec. for NTN only has been agreed upon.
Proposal 2: A new RRM Technical Specification document for NTN only.

Round#1
Issue #1-3 RRM Spec Documentation
· Proposals
· Option 1 (Ericsson): Create a new RRM Technical Specification document for NTN only
· Option 2: Create separate sections for NTN only
· Option 3: FFS
· Suggestion for discussion
· Please provide your view on the options

	Company
	Comments

	Ericsson
	We observed a bit difference of NTN from terrestrial system. Adding NTN relevant requirements in current 38.133 may cause double of document size and misleading statement. Creating separate sections for NTN only still needs to double current chapters number and it still deteriorates documentation infrastructure. 

	MTK
	no strong view. Option 3. It can be discussed later while the spec impact is clear.

	Qualcomm
	We understand and agree that creating a new RRM spec would be a good idea for obvious reason. The decision can be made in one of the future meetings.

	Intel
	We don’t think creating a new RRM spec is a good idea. We have to guarantee consistency in spec structure for NTN in all the related specs. Do we expect separate PHY spec? ASN.1 spec? UE RF spec?

	Apple
	Option 2, like V2X UE.

	ZTE
	We prefer option 2.

	OPPO
	Prefer option 2.

	Huawei
	Option 2. 

	Xiaomi
	Prefer option 2

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	Option 3 as we are open to discuss what is the best option to capture NTN requirements. 

	THALES
	Option 2.

	CATT
	Support option 3. It depends on whether the difference of NTN from TN is huge or not.


Summary
	Issue #1-3 RRM Spec Documentation
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (Ericsson): Create a new RRM Technical Specification document for NTN only
· Option 2: Create separate sections for NTN only
· Option 3: FFS
· Suggestion for discussion
· Please provide your view on the options
[Moderator’s summary of the 1st round email discussion]
Summary:
· “Create separate sections for NTN only” received majority support.
· Decision can be made when requirements are further developed. Do not pursue the discussion in the second round.



Round#2 (Not applicable)
Topic #2: Mobility requirements
RRC Idle/Inactive Mobility
0. Proposals/Observations from contributions
· CATT [R4-2111937]
Proposal 2: RAN4 can keep suspending issues for CHO and cell selection and reselection.
· Ericsson [R4-2113333]
Observation 6: Still need to wait RAN2 conclusion on Conditional Handover, Cell selection and reselection.
· Xiaomi [R4-2112423]
Proposal 1: The existing cell reselection delay requirement based on the existing S/R criteria can be reused for cell reselection in NTN scenarios.
Proposal 2: RAN4 need to define the reasonable cell reselection margin for S/R criteria based cell reselection in NTN scenarios.
· LGE [R4-2112680]
Proposal 1: Reuse measurement requirements for cell reselection of TN for NTN cell reselection.
· Huawei [R4-2113843]
Proposal 3: Additional timing information (the information on when a cell is going to stop serving the area is used to decide when to perform measurement on ignaled cells) would no impacts on cell reselection requirements in RAN4.

Round#1
Issue #2-1 Cell Selection and Reselection
· Proposals
· Option 1 (LGE): Reuse the current requirements
· Option 2 (Xiaomi): Reuse the existing criteria but study/define a margin taking into account near-far effect
· Option 3 (CATT, Ericsson): Needs to wait for further progress in RAN2
· Suggestion for discussion
· Please provide more details about what RAN4 needs further from RAN2, which parts of cell (re)selection requirements will be affected by the margin, etc.
· Would also like to suggest discussing whether and what requirements can potentially be affected due to the following RAN2 agreements:
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on ignaled cells.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.

	Company
	Comments

	Ericsson
	As the RSRP levels are quite equal between cells in NTN, it is hard to control the idle mode measurements only by based on RSRP. Cell reselection may require different RSRP measurement accuracy (e.g. 20 samples in Tdetect,NR_Intra) for RSRP only, timer assisted, location assisted reselection methods.

	MTK
	to acquire timing of the neighbor cells, UE may need to know neighbor cells’ timing tracking. How to acquire this timing subject to RAN2’s impact. It may lead to different measurement/evaluation time.

	Qualcomm
	Although we agree that RSRP-only based mechanism may not be ideal in NTN, we don’t think tightening RSRP measurement accuracy would help much because there will be side effects of that , e.g. longer measurement period. And if UE sees a similar level of reception power from cells, fundamentally whatever cell is (re)selected by the UE doesn’t matter that much as long as the difference is within a certain range.
For assisted information based cell (re)selection, e.g. time or timer, location, etc, RAN4 can discuss when more progress is made in RAN2. In the meantime, RAN4 can discuss cell (re)selection requirements based on GEO scenarios and the current TN requirements.

	LGE
	Existing requirement for cell selection and reselection could be reused, and RAN4 can add time or timer conditions agreed in RAN2 for neighbor cell measurements in Idle/Inactive mode. If more information is needed from RAN2, RAN4 can wait RAN2 final decisions (according to different scenarios). Prefer to option 1 and 3.

	Apple
	Option 3. 
The configuration to prioritize TN over NTN shall be further clarified from RAN2, and then RAN4 can define reselection requirement associated with inter-frequency or inter-RAT measurement with TN higher/lower priority and NTN higher/lower priority. Also need more conclusions on timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on ignaled cells; since RAN4 may need to specify UE behaviour to acquire such information for measurement triggering on top of legacy Srxlev/Squal conditions.

	ZTE
	Option 3.

	OPPO
	Support option 3.

	Huawei
	Option 3. To perform measurement on neighbor, the timing information shall be acquired. The SMTC information is discussed in RAN2. Additional time may be needed if there are new scheme in RAN2.

	Xiaomi
	According to RAN2’s discussion, both RSRP based and time/timer based cell reselection is supported in NTN. Thus, form the configuration perspective, there may be the following 3 cases for cell reselection:
· Case 1: UE performs measurement on neighbour cells only based on the signal quality of the serving cell;
· Case 2: UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area;
· Case 3: UE checks both neighbour cell measurement conditions which include signal quality and timing, and if one of the conditions is met, the UE shall perform measurement on neighbour cells.
RAN4 may need to define different RRM requirement for different case.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia 
	Option 3.

	THALES
	Option 3. We need to follow RAN2 discussion on cell selection/re-selection. Some timing relationship with the neighbor cell may be required before going to RSRP accuracy and other aspects.

	CATT
	Support option 3. The signal quality is quite different from that of TN system. In the cell, the RSRP varies a litter bit while larger in cell edge. The current cell selection criterion may be not applicable to NTN system. Need further confirmation from RAN2.


Summary
	Issue #2-1 Cell Selection and Reselection
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (LGE): Reuse the current requirements
· Option 2 (Xiaomi): Reuse the existing criteria but study/define a margin taking into account near-far effect
· Option 3 (CATT, Ericsson): Needs to wait for further progress in RAN2
· Suggestion for discussion
· Please provide more details about what RAN4 needs further from RAN2, which parts of cell (re)selection requirements will be affected by the margin, etc.
· Would also like to suggest discussing whether and what requirements can potentially be affected due to the following RAN2 agreements:
· For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on ignaled cells.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.
[Moderator’s summary of the 1st round email discussion]
Summary: Overall, RAN2 agreements are not yet mature for RAN4 to start detailed discussion.
· The following are observations from companies.
· Due to near-far problem, Cell reselection may require different RSRP measurement accuracy (e.g. 20 samples in Tdetect,NR_Intra) for RSRP only, timer assisted, location assisted reselection methods.
· Due to neighbor cell timing information acquisition, measurement/evaluation time can be different from legacy and GEO vs. non-GEO.
· Due to the prioritization of TN, additional prioritization rule may be necessary in inter-frequency or inter-RAT measurement with TN higher/lower priority and NTN higher/lower priority


Round#2 (Not applicable)
RRC Connected Mobility
0. Proposals/Observations from contributions
· [bookmark: _Hlk79660005]CMCC [R4-2112189]
Proposal 2: Depending on RAN2 progress, study whether location tigger and time trigger CHO procedure will impact RRM requirements for CHO.
· Huawei [R4-2113842]
It shall be noted that only location based or only time based CHO is not supported. In other words, in R17 NTN joint configuration of location and RSRP triggered CHO or joint time and RSRP triggered CHO is supported.
Proposal 1: RAN4 shall discuss how to define time-based CHO delay in NTN.
Proposal 2: RAN4 shall discuss how to define location-based CHO delay in NTN.
· Xiaomi [R4-2112423]
Proposal 5：The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
Proposal 6: The existing conditional handover delay requirement defined in section 6.1.4 TS38.133 can be as baseline for NR NTN CHO.
· Qualcomm [R4-2112708]
Observation 2-2: Time- or Timer-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and –fixed cell scenarios.
Observation 2-3: Location-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and –fixed cell scenarios.
Observation 2-4: A joint configuration of “location and RSRP” as well as “time and RSRP” triggers are supported for CHO.
Proposal 2: For the newly introduced CHO in NTN, RAN4 to define corresponding requirements in terms of latency and interruption as follows:
   •	Time- or Timer-based CHO in combination with the existing CHO for earth-fixed cell scenario when time and RSRP are jointly configured.
   •	Location-based CHO in combination with the existing CHO for earth-moving cell scenario when location and RSRP are jointly configured.
· Intel [R4-2113140]
Proposal 1: For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
Proposal 2: No HO delay requirement is specified for a UE when it is only configured with location based conditional handover in NTN.
Proposal 3: determine in which way RAN4 should specify the requirements:
   •	Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
   •	Option 2: specify scheduling restrictions to avoid such complexity
   •	Option 3: measurement gaps are used on the target neighbour cells
· LGE [R4-2112680]
Proposal 4: CHO requirements for both intra NTN and NTN-TN mobility should be defined after clear agreements for location/time/RSRP based CHO are derived in RAN2.
Round#1
Issue #2-2-1 Conditional Handover Cases
· Proposals
· (Huawei, Qualcomm): Do not consider “location-only based” or “time-only based” CHO
· (Intel): No requirement if UE is only configured with location based conditional handover in NTN 
· (LGE): Define CHO requirements for both intra NTN and NTN-TN mobility after clear agreements for location/time/RSRP based CHO are derived in RAN2
· Suggestion for discussion
· Please share your view/understanding of possible/supported combinations CHOs and whether RAN4 shall define requirements for each, e.g. 
· location-only based CHO
· time or timer-only based CHO
· location based CHO followed by legacy CHO
· time- or timer-based CHO followed by legacy CHO
· joint configuration of “location and RSRP”
· joint configuration of “time and RSRP”
· legacy CHO-only
· TN-NTN
· etc.

	Company
	Comments

	Ericsson
	We think either acquiring location information or/and timer information can be treated similar to ‘TEvent_DU’. For location-based CHO, even if we cannot use addition formula which is in today’s CHO requirement, we may can use alternative formula to indicate restriction of location-based CHO delay, otherwise, it’s risky to have an unlimited location-based CHO delay.

	Qualcomm
	We agree with Ericsson’s view above. With that suggestion, we think RAN4 can come up with a generic requirement formula that can cover most of the cases in the list of the Suggestion for discussion. Regarding whether cases are valid or not can be separately discussed/determined case by case. And as to TN-NTN, although we don’t think it should be considered as a valid scenario for Connected mode at this point in time, the way that the requirement will be formulated can be TN vs. NTN agnostic.

	LGE
	RAN2 decided high level principle for CHO using location based and/or time based. So, we thinks CHO requirements for both intra NTN and NTN-TN mobility can be discussed when detail agreements for location/time/RSRP based CHO are derived in RAN2 since there are many combinations of conditions.

	Intel
	This is good discussion.
We slightly feel that we may need more time for RAN2 to further conclude on the scenarios so that we are clear on the scope. The problem for location based CHO is that it’s hard to test. However we also feel that it can be one of most useful functionality in the scope of CHO. 

	Apple
	Prefer to only consider legacy CHO-only and then after RAN2 has more conclusions RAN4 could consider joint configuration of “location and RSRP” as well as “time and RSRP”. About TN-NTN mobility, it’s up to issue 1-1-4.

	Huawei
	Support option 1.
It is agreed in RAN2, only location based or only time based CHO is not supported. In other words, in R17 NTN joint configuration of location and RSRP triggered CHO or joint time and RSRP triggered CHO is supported.
1. For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.

Regarding defining requirements, RSRP based CHO, timer and RSRP joint based CHO, time and RSRP joint based CHO, and location and RSRP joint CHO need to be specified.

	Xiaomi
	Need double check with RAN2 on whether only location-based or only time-based CHO is supported or not. In current stage, RAN4 can start with legacy CHO case, and wait for more conclusion from RAN2 for other cases.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	Our preferred combination is as follows:
Joint configuration of “location and RSRP”, and
Joint configuration of “time and RSRP”

	THALES
	Is important to consider at least some CHO solutions in RAN4. We could describe some priorities for the methods already mentioned.
At the same time, we agree with LGE: “define CHO requirements for both intra NTN and NTN-TN mobility after clear agreements for location/time/RSRP based CHO are derived in RAN2.”


Issue #2-2-2 Conditional Handover Requirements
· Proposals
· (Intel): No requirement if UE is only configured with location based conditional handover in NTN 
· (Xiaomi): Define CHO (not newly introduced ones) requirements based on the existing requirements defined in section 6.1.4 TS38.133
· (Qualcomm): Do not consider Time- or Timer-based CHO for earth-moving cell scenario
· (Qualcomm): Do not consider Location-based CHO for earth-fixed cell scenario
· Suggestion for discussion
· Please share your views on whether the requirements need to be scenario-selective, e.g. 
· earth-fixed cell scenario
· earth-moving cell scenario
· etc
and what would be the impact on the requirements.

	Company
	Comments

	Ericsson
	Can proponents help to interpret the reason to preclude certain CHO in scenarios?

	Qualcomm
	We believe Time- or Timer-based CHO suits earth-fixed cell non-GEO scenario whereas Location-based CHO suits earth-moving non-CEO scenario better. Of course, nothing in RAN2 agreements precludes any combination. However, if those newly introduced CHO mechanisms require requirements to be different for difference deployment scenarios, our preference is to make the scenario simple. Having said that, we can first look if the requirements can be scenario agnostic.

	Apple
	For both earth-fixed cell scenario and earth-moving cell scenario, RAN4 start the requirement design with legacy CHO (RSRP based); and after RAN2 has more conclusions RAN4 could further study the CHO based joint configuration of “location and RSRP” as well as “time and RSRP”


	Huawei
	Ran2 doesn’t preclude any scenarios for each CHO scheme. We are a bit confused why location based CHO is not applicable for earth-fixed scenario. As UE is moving, network can still configure location based CHO.

	Xiaomi
	It is up to RAN2’s decision on whether these scenarios should be supported or not.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	Location-based CHO is relevant to Earth moving cell scenarios and time-based is Earth fixed cell.

	THALES
	We generally agree with Apple:
 “For both earth-fixed cell scenario and earth-moving cell scenario, RAN4 start the requirement design with legacy CHO (RSRP based); and after RAN2 has more conclusions RAN4 could further study the CHO based joint configuration of “location and RSRP” as well as “time and RSRP”


Summary
	Issue #2-2-1 Conditional Handover Cases
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Huawei, Qualcomm): Do not consider “location-only based” or “time-only based” CHO
· (Intel): No requirement if UE is only configured with location based conditional handover in NTN 
· (LGE): Define CHO requirements for both intra NTN and NTN-TN mobility after clear agreements for location/time/RSRP based CHO are derived in RAN2
· Suggestion for discussion
· Please share your view/understanding of possible/supported combinations CHOs and whether RAN4 shall define requirements for each, e.g. 
· location-only based CHO
· time or timer-only based CHO
· location based CHO followed by legacy CHO
· time- or timer-based CHO followed by legacy CHO
· joint configuration of “location and RSRP”
· joint configuration of “time and RSRP”
· legacy CHO-only
· TN-NTN
· etc.
[Moderator’s summary of the 1st round email discussion]
Further discussion for the second round: 
· RAN4 defines requirements for
· legacy CHO
· joint configuration of “location and RSRP”
· joint configuration of “time and RSRP”
· joint configuration of “timer and RSRP”
· 
· FFS
· CHO for TN-NTN mobility
Note
· TN-NTN is also up to the decision on Issue 1-1-4
· It is unclear if location-only or time or timer-only based CHO are supported by RAN2 agreements

Issue #2-2-2 Conditional Handover Requirements
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Intel): No requirement if UE is only configured with location based conditional handover in NTN 
· (Xiaomi): Define CHO (not newly introduced ones) requirements based on the existing requirements defined in section 6.1.4 TS38.133
· (Qualcomm): Do not consider Time- or Timer-based CHO for earth-moving cell scenario
· (Qualcomm): Do not consider Location-based CHO for earth-fixed cell scenario
· Suggestion for discussion
· Please share your views on whether the requirements need to be scenario-selective, e.g. 
· earth-fixed cell scenario
· earth-moving cell scenario
· etc
and what would be the impact on the requirements.
[Moderator’s summary of the 1st round email discussion]
Summary: 
· It is too early to limit applicable scenarios for each CHO mechanism. Further discussion doesn’t seem to be needed in the second round.



Round#2
Issue #2-2-1 Conditional Handover Cases
· Summary of the first round
· RAN4 defines requirements for
· legacy CHO
· joint configuration of “location and RSRP”
· joint configuration of “time and RSRP”
· joint configuration of “timer and RSRP”
· FFS
· CHO for TN-NTN mobility (up to the decision on Issue 1-1-4)
· location-only based CHO, if supported by RAN2
· time or timer-only based CHO, if supported by RAN2

· Recommended WF
· In addition to the legacy CHO mechanism, RAN4 defines CHO requirements for
· joint configuration of “location and RSRP”
· joint configuration of “time and RSRP”
· joint configuration of “timer and RSRP”
· Other cases are FFS

	Company
	Comments

	Apple
	Still think RAN4 shall start the work based on CHO only case; and for the three cases listed in the recommended WF, more RAN2 conclusions are needed before the RAN4 requirement design.

	Xiaomi
	Need more conclusion from RAN2 on the joint configuration cases.

	LGE
	To clarify the recommended WF, is the list of cases only for intra NTN CHO?
We think that more RAN2 conclusions are needed, and intra NTN and TN-NTN CHO should be the same priority as discussed in RAN2.

	Ericsson
	Agree with recommended WF generally. RAN2 outcome will be checked to evaluate the maturity. 

	MTK
	It would be too early to agree on defining requirement on the joint configuration cases.

	
CATT
	It depends on RAN2’s agreement for types of joint configuration. It might be different from cases listed here. Suggest adding FFS.

	ZTE
	Agree to wait for more RAN2 conclusions to move forward.

	THALES
	Agree with the way forward, if we can use it to progress.

As we also mentioned during the 1st round, we generally agree with:
“For both earth-fixed cell scenario and earth-moving cell scenario, RAN4 start the requirement design with legacy CHO (RSRP based); and after RAN2 has more conclusions RAN4 could further study the CHO based joint configuration of “location and RSRP” as well as “time and RSRP”

	Nokia
	The recommended WF is Ok.

	Moderator’s intermediate summary for the 2nd round GTW
	It doesn’t seem RAN4 can further proceed with the discussion until more progress is made in RAN2.

	Intel
	One question for discussion: what delay requirements are expected for joint ‘location and RSRP’? Can it be tested if we are not sure how much the uncertainty can be? In our view, it is better for the system to always configure a timer in NTN CHO.

	Huawei
	We are fine to wait for further RAN2 conclusions on the joint configuration cases.

	Moderator’s summary of the 2nd round email discussion
	Come back in the next RAN4 meeting as needed.



Topic #3: Measurement requirements
SMTC and Measurement Configuration
0. Proposals/Observations from contributions
· CATT [R4-2111939]
Observation: RAN4 should wait continuously for the input from RAN2 for the issues of measurement gap and SMTC.
· Ericsson [R4-2111939]
Observation 2: Solving SMTC/MG issue still needs conclusions of RAN2, it is an issue to RRM to utilize multiple MG with multiple SMTC to define requirements based on results of system level study to evaluate validity. Meanwhile, it is still unclear how to define measurement periodicity (e.g., multi-SMTC) which relies on conclusion of RAN2.
· MediaTek [R4-2112487]
Observation 1: If multiple SMTCs are configured and the legacy measurement period is reused, it would need a new gap design, either with longer MGL or multiple MGs, and it will degrade system performance.
Observation 2: To avoid new gap designs, a sharing factor for the measurement of multiple SMTCs would be needed.
Proposal 1: RAN4 further to discuss sharing factor for the measurement of multiple SMTCs.
· [bookmark: _Hlk79655090]Huawei [R4-2113843]
Proposal 4: In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit.
· [bookmark: _Hlk79655227]LGE [R4-2112894]
Proposal 2. For multiple SMTC/MG, consider delay information between satellite and UE to improve measurement performance.
· Qualcomm [R4-2112710]
Proposal 2: RRM requirements shall be updated to incorporate multiple SMTC configurations per frequency-layer and enhanced MG configuration. The details should be discussed when the enhancement of the configurations, e.g. SMTCs per frequency-layer can differ only by offset, multiple MGs which can be fixed or floating over time, a longer MGL based single MG, etc., are further determined by RAN2.
· Huawei [R4-2113843]
Proposal 5: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
· Xiaomi [R4-2112425]
Proposal 1: the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the SMTC configurations with different offsets in one frequency layer in NR NTN.
· LGE [R4-2112894]
Proposal 1. RAN4 to study impact of multiple SMTC/MG for NTN such as whether new MG patterns are needed and scenarios (e.g. LEO 600-LEO 1200, GEO-LEO) that new SMTC/MG is required.
· [bookmark: _Hlk79648272]Qualcomm [R4-2112710]
Observation 3: NTN specific measurement gap configuration will be enhanced by RAN2.
Proposal 2: RRM requirements shall be updated to incorporate multiple SMTC configurations per frequency-layer and enhanced MG configuration. The details should be discussed when the enhancement of the configurations, e.g. SMTCs per frequency-layer can differ only by offset, multiple MGs which can be fixed or floating over time, a longer MGL based single MG, etc., are further determined by RAN2.
Round#1
Issue #3-1-1 Multiple SMTCs
· Proposals
· Option 1 (CATT, Ericsson, Qualcomm): Wait for further progress in RAN2
· Option 2 (Huawei, MediaTek, LGE): Discuss UE measurement behaviour and revisit the existing measurement requirements, e.g. CSSF, etc.
· Suggestion for discussion
· Discuss what requirements would be potentially affected due to multiple SMTCs
· The details on whether/how to revise the identified requirements can be further discussed when more progress is made in RAN2

	Company
	Comments

	Ericsson
	Multiple SMTCs may introduce more changes in RRM than ‘SMTC2’, but how to adjust is really unclear due to RAN2 status as below:
‘- 	For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
-	The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
-	The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/ignaled.’

	MTK
	L3 measurements, e.g. Intra-/inter-frequency measurement requirement would be impacted. 
RAN4 need to further discuss whether to revisit the measurement requirement to cope with multiple SMTCs, e.g. CSSF or the sharing factor between different SMTCs.  

	Qualcomm
	Agree with Ericsson and MediaTek that there will be nontrivial changes in RRM spec including inter/inter-frequency measurement, CSSF, etc due to newly introduced multiple SMTCs which may be pretty different from the relation between SMTC and SMTC2 in the legacy spec. The scope of detailed discussion also depends on the configuration/activation (if introduced)/etc of the multiple SMTCs. RAN4 should make a list of requirements (section numbers in the current RRM spec) in detail that can be affected by the multiple SMTCs after this meeting.

	LGE
	Since the multiple SMTCs are configured in NTN, UE measurement behavior needed to be discussed with delay information, CSSF, etc.

	Apple
	Option 1. SMTC configuration is the fundamental parameter for RRM measurement delay requirement, and hence we need to wait more conclusions from RAN2.

	Samsung
	Await more conclusions from RAN2. 

	OPPO
	Option 1. We agree that RRM requirements will be impacted by multiple SMTCs. But it is difficult to dig into the details without further inputs from RAN2. What we know at this stage is that multiple SMTCs can be associated with different cells with different time offset. However, the UE measurement behavior and requirements are more related to the frequency layer/MO, and the association between frequency layer/MO and SMTC is not clear yet.  

	Huawei 
	Option 1 and option 2. In R15 dual- SMTC configurations are allowed where the offset and duration of the two SMTC are the same and only the periodicity is different. In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit. We also agree these discussion can wait for RAN2 conclusion.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	Support Option 1.

	THALES
	RAN4 should make a detailed list of requirements that could be impacted.

	CATT
	Support option 1. We need the further conclusion from RAN2 about SMTC for NTN.


Isseu #3-1-2 Measurement Gap
· Proposals
· (Huawei, Qualcomm) Wait for further progress in RAN2
· (Xiaomi) Concurrent MG being discussed in Rel-17 MG enhancement WI can be applied
· Recommended WF and Suggestion for discussion
· Wait for further progress in RAN2
· Please provide more details about what specific requirements in RAN4-led concurrent MG item can be applied.

	Company
	Comments

	Ericsson
	Suggest to wait for further progress of SMTC and MG in RAN2. 

	MTK
	Suggest to wait for further progress of SMTC and MG in RAN2.

	Qualcomm
	Agree with Ericsson and MediaTek. However, the discussion about measurement gap enhancement that will be introduced along with multiple SMTCs specifically for NTN should not be tied to the Rel-17 RAN4-led concurrent MG item.

	LGE
	We think MG for NTN can discussed together with SMTC for NTN.

	Apple
	Wait for further progress in RAN2.

	Samsung
	Await more conclusions from RAN2.

	OPPO
	Wait for further progress in RAN2.

	Huawei
	Wait for further conclusion in RAN2.

	Xiaomi
	We are fine to wait for further progress from RAN2. However, my initial thinking is that the concurrent MG can address the issue of multiple offset of SMTC in NTN.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	The recommended WF is Ok.

	THALES
	Wait for RAN2 further progress.

	CATT
	Agree with Recommended WF and wait for RAN2.


Summary
	Issue #3-1-1 Multiple SMTCs
[Moderator’s summary before the 1st round email discussion]
· Proposals
· Option 1 (CATT, Ericsson, Qualcomm): Wait for further progress in RAN2
· Option 2 (Huawei, MediaTek, LGE): Discuss UE measurement behaviour and revisit the existing measurement requirements, e.g. CSSF, etc.
· Suggestion for discussion
· Discuss what requirements would be potentially affected due to multiple SMTCs
· The details on whether/how to revise the identified requirements can be further discussed when more progress is made in RAN2
[Moderator’s summary of the 1st round email discussion]
Summary: 
· Significant impacts on measurement requirements are expected, and the details are highly depended on RAN2 decision on multiple SMTC and MG enhancements framework. It is recommended to not pursue further discussion in the second round.

Iseeu #3-1-2 Measurement Gap
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Huawei, Qualcomm) Wait for further progress in RAN2
· (Xiaomi) Concurrent MG being discussed in Rel-17 MG enhancement WI can be applied
· Recommended WF and Suggestion for discussion
· Wait for further progress in RAN2
· Please provide more details about what specific requirements in RAN4-led concurrent MG item can be applied.
[Moderator’s summary of the 1st round email discussion]
Summary: 
· Significant impacts on measurement requirements are expected, and the details are highly depended on RAN2 decision on multiple SMTC and MG enhancements framework. It is recommended to not pursue further discussion in the second round.



Round#2 (Not applicable)
Measurements Requirements
0. Proposals/Observations from contributions
· Qualcomm [R4-2112710]
Proposal 3: RAN4 to deprioritize non-GNSS based positioning requirement development at least for the case when UE is connected to NTN network via satellite unless the technical motivation is justified.
· CATT [R4-2111939]
Proposal 1: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system, don’t considering inter-RAT, CA, NR-DC, EN-DC, NE-DC and positioning measurement requirements.
· [bookmark: _Hlk79644399]Xiaomi [R4-2112423]
Proposal 3: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied. 
Proposal 4: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
· [bookmark: _Hlk79648096]LGE [R4-2112680]
Proposal 2: Add neighbor cell measurement trigger condition based on cell service time in RRM requirements.
Proposal 3: Consider measurement relaxation based on cell service time information.
Round#1
Issue #3-2-1 Positioning
· Proposals
· (Qualcomm, CATT): Deprioritize or do not define positioning measurement requirements.
· Recommended WF
· Deprioritize or do not define positioning measurement requirements.

	Company
	Comments

	Ericsson
	Last meetings have confirmed no positioning measurement requirements in NTN RRM requirements if we understand correctly. 

	Qualcomm
	We couldn’t find the explicit agreement about positioning measurement requirements in the agreed WFs. However, if that is the case and there is no concern about it, the group can make it clearer by agreeing with the Recommended WF.

	Apple
	Agree with the recommended WF.

	Huawei
	Agree with the recommended WF.

	Xiaomi
	Positioning is not in the scope of Rel-17 NTN WI. So, we do not think this recommended WF is needed.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	THALES
	Agree with the recommended WF.

	CATT
	Agree with the recommended WF.


Issue #3-2-2 Cell Service Time
· Proposals
· (LGE): Define service time-based measurement trigger condition and relaxation
· (Xiaomi): If UE performs measurement only based on the provided service time information, the requirements of measurement and evaluation are not applied
· Suggestion for discussion
· Please share your views on the proposals.

	Company
	Comments

	Ericsson 
	To our understanding, measurement isn’t conflicting with time-based reselection. But it’s rational to investigate how measurement cope together with time is most efficient. We suggest to keep and follow the issue.

	LGE
	As described in RAN2 agreements (at least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.), the cell service time based measurements trigger condition/requirement should be defined in TS 38.133. 
Also, the measurement relaxation based on cell service time can be considered for power saving.

	Apple
	In the quasi-earth fixed case, the practical case is to use quality triggered measurement together with service time; and then on top of legacy measurement triggering mechanism, RAN4 needs to add more clarification for service time based measurement triggering. 

	Xiaomi
	Since the trigger condition for neighbour cell measurement is based on only timing information when a cell is going to stop serving the area other than the reference signal quality, e.g. RSRP, UE may not need the evaluation time on serving cell to trigger the neighbour cell measurements.

	Moderator’s intermediate summary for the 1st round GTW
	(Tentative) Agreements: 
Not recommended for the 1st round of GTW

	Nokia
	The service time information can be used to optimize the trigger of UE measurements.

	THALES
	It seems reasonable to use/combine cell service time measurement together with quality-triggered measurement.

	CATT
	RAN4 should further study on based on RAN2’s procedure. Is it only quasi-earth fixed case? we can use it as the start case.


Summary
	Issue #3-2-1 Positioning
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (Qualcomm, CATT): Deprioritize or do not define positioning measurement requirements.
· Recommended WF
· Deprioritize or do not define positioning measurement requirements.
[Moderator’s summary of the 1st round email discussion]
Summary: Positioning is not in the scope of Rel-17 NTN WI.

Issue #3-2-2 Cell Service Time
[Moderator’s summary before the 1st round email discussion]
· Proposals
· (LGE): Define service time-based measurement trigger condition and relaxation
· (Xiaomi): If UE performs measurement only based on the provided service time information, the requirements of measurement and evaluation are not applied
· Suggestion for discussion
· Please share your views on the proposals.
[Moderator’s summary of the 1st round email discussion]
Summary: Majority companies share a common understanding that “cell service time information” can be used for one of measurement trigger conditions, hence, the need to investigate UE behavior, requirement impacts, etc.
· RAN4 to take into account “cell service time information” in relevant requirements. FFS on
· whether it is limited to Quasi-earth fixed non-GEO case or not
· which parts of requirements will be affected



Round#2 (Not applicable)
Others
0. Proposals not explicitly captured in Topic#1~3
· CMCC [R4-2112189]
Proposal 1: Depending on RAN2 progress, study whether timing information and ephemeris/location accuracy will impact RRM requirements for cell reselection.
Moderator’s opinion:
· Companies can provide any analysis as needed.
· [bookmark: _Hlk79655146]Xiaomi [R4-2112425]
Proposal 2: The RRM impact on UE assistance information should be considered, e.g. the requirement of timing difference measurement between serving satellite and the neighbour satellite.
Moderator’s opinion:
· Needs more details about UE assistance information and the relation with RRM impact.
· Intel [R4-2113140]
Proposal 5: Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item.
Moderator’s opinion:
· Too premature to discuss the proposal given the progress in the both of Wis.
Proposal 6: Assume 50m maximum GNSS position error when RAN4 defines mobility RRM requirements; and assume 15m maximum GNSS position error when RAN4 defines initial transmit timing requirements.
Moderator’s opinion:
· For the second part, if needed, should be discussed under “9.13.5.4 Timing requirements” in Email Thread#227.
Proposal 7: Assume 2s periodic reporting interval of GNSS fix when RAN4 defines UE timing adjustment related requirements.
Moderator’s opinion:
· If needed, should be discussed under “9.13.5.4 Timing requirements” in Email Thread#227.
· Qualcomm [R4-2112706]
Proposal 1: A new requirement for the report of UE specific TA pre-compensation shall not be defined unless its granularity is small enough to make it worth verifying its accurate.
Moderator’s opinion:
· Unless there is a proposal to define the requirement, no need to discuss Proposal 1.
Proposal 2: Requirements that can be affected by K_offset and K_mac shall be updated to incorporate those parameters, e.g. latency, interruption, application time, etc.
Moderator’s opinion:
· If any requirement affected by K_offset and K_mac is identified, text proposal can be directly discussed.
· OPPO [R4-2113281]
Proposal 3: Discuss UE measurement capability regarding the number of measurement cell groups with different SMTC/timing.
Moderator’s opinion:
· Needs a clarification on the proposal and meaning of “cell groups with different SMTC/timing”

Round#1
Companies views’ collection
	Company
	Comments

	Apple
	CMCC proposal 1: we propose to not consider error in ephemeris/satellite position since RAN4 is designing UE requirement and it’s difficult to differentiate who contribute the error during testing if we allow errors from network.
Intel proposal 5: agree with moderator’s view.
Intel proposal 6: we propose to use 50m for all the RRM requirement design and agree with Moderator’s view.
Intel proposal 7: agree with moderator’s view.
OPPO proposal 3: more RAN2 progress is needed on “cell groups with different SMTC/timing”



	OPPO
	We would like to explain our proposal 3 here. Beside the UE measurement capability in issue 1-1-2, the measurement capability regarding to the number of different SMTC or timing should also be discussed. Due to the large propagation delay between different satellites, UE is required to use different timing hypotheses for measurements, which is the motivation of multiple SMTCs. Tracking and maintaining to many different SMTC/timing will definitely increase UE complexity. Therefore, we propose to discuss the capability regarding the different SMTC or timing (each SMTC/timing may be associated with a cell group).  And we agree with Apple’s view to wait for more progress in RAN2.

	Huawei
	1. CMCC proposal 1: fine to study, and we need to have an assumption on the satellite position accuracy as discussed in issue 1-2-4.
2. Xiaomi proposal 2: FFS and pending on conclusion from other WGs on the UE assistance information
3. Intel proposal 5: agree with moderator’s opinion.
4. Intel proposal 6: we are fine to have different assumptions for different requirements, and exact value can be discussed for each requirement.
5. Intel proposal 7: agree with moderator’s opinion.
6. QC proposal 1: this should be discussed in email 217
7. QC proposal 2: FFS, we need more time to check which requirements could be impacted
8. OPPO proposal 3: FFS, agree with Apple/OPPO

	THALES
	Agree in general with the moderator views.


Summary
	· OPPO [R4-2113281]
Proposal 3: Discuss UE measurement capability regarding the number of measurement cell groups with different SMTC/timing.
[Moderator’s summary of the 1st round email discussion]
Based on the following clarification from the author, further discussion on Proposal 3 seems to be needed. As it is also related to RAN2 decision on multiple SMTC and MG enhancement details, it is recommended to further discuss the issue in the next RAN4 meeting. 
· Tracking and maintaining to many different SMTC/timing will definitely increase UE complexity. Therefore, we propose to discuss the capability regarding the different SMTC or timing (each SMTC/timing may be associated with a cell group).


Round#2 (Not applicable)
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM requirements for NTN measurement and mobility
	Qualcomm
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	CH Park
	chparkqc@qti.qualcomm.com

	LGE
	Jin Woong Park
	jinwoong.park@lge.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	Samsung
	Yiran JIN
	yiran.jin@samsung.com

	Xiaomi
	Xuhua Tao
	taoxuhua@xiaomi.com

	THALES
	Dorin Panaitopol
	

	CATT
	Yanze Fu
	fuyanze@catt.cn



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)


References#1 [Contributions on 9.13.5.1 General and RRM requirements impacts]
	T-doc number
	Company
	Proposals / Observations

	R4-2111935
	CATT
	Proposal 1: For maximum applicable DRX cycle, RAN4 suspends it until RAN2 has reached a consensus.
Proposal 2: The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB
Proposal 3: The TN side condition for RRM measurement could be reused for GEO.

	R4-2112485
	MediaTek Inc.
	Observation 1: The timing drift can be 25 us/sec for LEO, and the cell timing and the timing position of SSB will drift away between 2 measurements.
Observation 2: UE may determine a wrong FFT window for its next measurement if the timing drift compared to previous measurement is larger than CP. And it would occur frequently, in both IDLE mode and CONNECTED mode.
Proposal 1: For LEO, introducing additional SIB reading time in the cell identification delay on neighboring cells, in both IDLE and CONNECTED mode.

	R4-2112706
	Qualcomm Incorporated
	Observation 1: For uplink scheduling adaptations, e.g. K_offset, the UE may report information about the UE specific TA pre-compensation during RACH procedure using MAC CE.
Proposal 1: A new requirement for the report of UE specific TA pre-compensation shall not be defined unless its granularity is small enough to make it worth verifying its accurate.
Observation 2: Two parameters are newly introduced by RAN1, K_offset and K_mac, to ensure scheduling causality and to make MAC application time synchronized.
Proposal 2: Requirements that can be affected by K_offset and K_mac shall be updated to incorporate those parameters, e.g. latency, interruption, application time, etc.
Proposal 3: RAN4 to determine whether and how to differently define RRM requirements case by case for the following aspects:
   •	GEO vs. non-GEO
   •	Earth-fixed vs. -moving cells for non-GEO
   •	Mobility within a satellite vs. across satellites

	R4-2113140
	Intel Corporation
	Proposal 1: For timer-based CHO, the delay uncertainty between HO command and PRACH occasion consists of the timer value and the time offset between serving and neighbour cell SSBs.
Proposal 2: No HO delay requirement is specified for a UE when it is only configured with location based conditional handover in NTN.
Proposal 3: determine in which way RAN4 should specify the requirements:
Option 1: the UE is required to measure on the target neighbour cell with configured timing offsets and receive/transmit on the serving cell at the same time
Option 2: specify scheduling restrictions to avoid such complexity
Option 3: measurement gaps are used on the target neighbour cells
Proposal 4: Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
Proposal 5: Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item.
Proposal 6: Assume 50m maximum GNSS position error when RAN4 defines mobility RRM requirements; and assume 15m maximum GNSS position error when RAN4 defines initial transmit timing requirements.
Proposal 7: Assume 2s periodic reporting interval of GNSS fix when RAN4 defines UE timing adjustment related requirements.
Proposal 8: Reuse the side conditions specified in R15 for NR NTN UE measurement requirements. 
Proposal 9: No change is expected in assumptions of DRX cycle lengths when defining RRM requirements

	R4-2113331
	Ericsson
	Observation1: A general concern is documentation of RRM specification for NTN. There are two approaches: first one is adding NTN relevant spec. in 38.133; another one is to build a new Technical Specification which is for NTN separately.  To our understanding, there will be lots of NTN specific RRM requirements shall be added and merged in most of existing requirements, not just in terms of adding numbers and so on, but also in terms of new parameters, terminologies and mechanisms even, meanwhile, not all UEs will implement NTN. The above questions result in too big spec. size and difficulty to read. As a reference, separate BS spec. for NTN only has been agreed upon.
Proposal 1: Before RAN2 gets consensus, discussion of requirements for all DRX cycles shall face difficulties. We can start assumptions of system level studies based on available RAN1 and RAN2 options. More details refer to mobility issue discussed with more details. 
Proposal 2: A new RRM Technical Specification document for NTN only.

	R4-2114308
	Huawei, HiSilicon
	Proposal 1: Use -6dB as the baseline side condition for NTN RRM for all satellite types.
Proposal 2: RAN4 to determine the assumption of PV accuracy based on the trade-off between the conditions to meet such PV accuracy and the impacts of to the RRM performance.



References#2 [Contributions on 9.13.5.3 Mobility requirements]
	T-doc number
	Company
	Proposals / Observations

	R4-2111937
	CATT
	Proposal 1: The measurement capability of number cells for each layer measured defined in NR RRM specification can be reused for NTN UE.
Proposal 2: RAN4 can keep suspending issues for CHO and cell selection and reselection.

	R4-2112127
	Apple
	Proposal 1: same as legacy TN system, UE is not required to read SI during the NTN CHO.
Proposal 2: In NTN CHO requirement, RAN4 assumes that source serving cell provides the ‘K_offset' and ‘common TA’ of target cell to the UE.

	R4-2112423
	Xiaomi
	Proposal 1: The existing cell reselection delay requirement based on the existing S/R criteria can be reused for cell reselection in NTN scenarios.
Proposal 2: RAN4 need to define the reasonable cell reselection margin for S/R criteria based cell reselection in NTN scenarios. 
Proposal 3: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied. 
Proposal 4: If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
Proposal 5：The timeline for NTN CHO should be defined the time between the end of the last TTI containing the RRC command and the end of the reception of the new PRACH.
Proposal 6: The existing conditional handover delay requirement defined in section 6.1.4 TS38.133 can be as baseline for NR NTN CHO.

	R4-2112680
	LG Electronics Inc.
	Proposal 1: Reuse measurement requirements for cell reselection of TN for NTN cell reselection.
Proposal 2: Add neighbor cell measurement trigger condition based on cell service time in RRM requirements.
Proposal 3: Consider measurement relaxation based on cell service time information.
Observation 1: Detail conditions and procedures for NTN CHO to define CHO requirement in RAN4 are still unclear in RAN2.
Proposal 4: CHO requirements for both intra NTN and NTN-TN mobility should be defined after clear agreements for location/time/RSRP based CHO are derived in RAN2.

	R4-2112708
	Qualcomm Incorporated
	Observation 1: Even though CHO between NTN and TN will be supported by RAN2 specification, there can be multiple interruptions to serving and/or target cell and the length of each interruption can be nontrivial, hence hard to expect seamless HO from TN/NTN to NTN/TN.
Proposal 1: RAN4 to deprioritize a requirement development between TN and NTN for RRC Connected mode UE unless its usefulness in terms of, e.g. latency, seamlessness, etc, is justified.

Observation 2-1: The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario.
Observation 2-2: Time- or Timer-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-3: Location-based CHO in combination with the existing R16 CHO can be supported for both earth-moving and -fixed cell scenarios.
Observation 2-4: A joint configuration of “location and RSRP” as well as “time and RSRP” triggers are supported for CHO.
Proposal 2: For the newly introduced CHO in NTN, RAN4 to define corresponding requirements in terms of latency and interruption as follows:
   •	Time- or Timer-based CHO in combination with the existing CHO for earth-fixed cell scenario when time and RSRP are jointly configured.
   •	Location-based CHO in combination with the existing CHO for earth-moving cell scenario when location and RSRP are jointly configured.
Observation 3: For PRACH transmission towards a target cell, UE requires the target cell’s ephemeris information.
Proposal 3: It should be assumed that target cell’s valid satellite ephemeris information will be always provided to UE from serving cell such that UE can derive TA towards the target cell. Otherwise, additional delay and interruption caused by reading the information from the target cell shall be allowed.
Observation 4: Inter-cell mobility within the same satellite can be seen as BWP switching as per RAN1 agreement on beam layout for BWP#0 and BWP#X.
Proposal 4: RAN4 to develop L3 based UE mobility requirements for inter-satellite scenario. L1 and/or L3 based UE mobility requirements for intra-satellite can be discussed and defined later, if needed, depending on the further progress in RAN1/2.

	R4-2113281
	OPPO
	Proposal 1: The specific number of measurement cells should be discussed based on the deployment scenarios in RAN1. 
Proposal 2: Discuss whether the cells sharing one cell-ID should be considered as one cell or different cells.
Proposal 3: Discuss UE measurement capability regarding the number of measurement cell groups with different SMTC/timing.

	R4-2113333
	Ericsson
	Observation 1:
· For Earth-moving beams with LEO, the satellite/beam dwelling time is derived more from geometry:
· Earth-moving beams  Earth-sweeping NR cells 
· If satellite beam is NR cell  HO for each satellite beam switch
· If all satellite beams from one satellite are SS Block beams, UE can switch beam without HO
· HO rate for stationary UE: 
· With total footprint of a LEO satellite has a diameter of about 4000 km (600 km height, elev angle > 10 deg). 
· Satellite beam=cell:
· HO rate for a stationary UE is one HO in every 26 seconds (200km diam) or 13 seconds (100km diam).
· Satellite beams from one satellite are SS Block beams
· The satellite is visible for approximately 9 minutes and the UE has to do one HO every 9 minutes
Observation 2:
· For Earth-fixed beams with LEO, the satellite/beam dwelling time is a bit complex with respect to detailed mechanisms of CHO and service link switch and relevant parameters. Here we assume a simplified mechanism in which serving satellite is the one with strongest power level received at UE side and ideal switch which hasn’t any measurement and processing latencies.
· For LEO 600 scene, it’s observed that 50 percentile is at about 125 seconds, dwelling time less than 10 seconds only happens at probability of 14 out of 1000, i.e., 0.14%.
· For LEO 1200 scene, it’s observed that 50 percentile is at about 160 seconds, dwelling time less than 10 seconds only happens at probability of 3 out of 1000, i.e., 0.03%.
Observation 3: Satellite dwelling time in Earth-fixed/Earth-moving scenario is different and should be reflected into detailed system level study.
Observation 4: In response to Issue 2-1-2, the following existing requirements in should be evaluated for measurement again in NTN from beginning, it is vague and reasonless to start from terrestrial system:
· Number of cells per frequency layer
· Number of beams per cell
· Number of beams per frequency layer 
Observation 5: In NTN, monitoring carrier for NR in idle mode and connected mode is different from existing stuffs in terrestrial system, e.g.
· NTN doesn’t need to cover Multi-RAT carriers but need to take impact by NT-NTN mobility into account. 
· Total inter-frequency carriers number relies on network scenarios which needs further system level study.
· Monitoring latency is critical in NTN case, it will likely be a function of the number of carriers the network configure the UE to monitor. i.e., the latencies are a consequence of the network configuration and will be known to the network.
· Monitoring carrier in idle mode and connected mode may be different
· LEO(Earth-fixed/Earth-moving) /GEO mobility
· Etc.
Observation 6: Still need to wait RAN2 conclusion on Conditional Handover, Cell selection and reselection.
Proposal 1: Current topics under discussion are diverse and have not been converged to an/some aligned approaches. In the same way as NR has done, system level study (simulation may be required) is needed to define number of SS block beams to be detected, number of cells to be detected and so forth.  
Proposal 2: if system level study is assumed, the steps of study assumptions and cases need to be defined to prevent efforts are wasted in alternative approaches and corner cases.

	R4-2113842
	Huawei, HiSilicon
	Proposal 1: RAN4 shall discuss how to define time-based CHO delay in NTN.
Proposal 2: RAN4 shall discuss how to define location-based CHO delay in NTN.



References#3 [Contributions on 9.13.5.5 Measurement procedure requirements]
	T-doc number
	Company
	Proposals / Observations

	R4-2111939
	CATT
	Observation: RAN4 should wait continuously for the input from RAN2 for the issues of measurement gap and SMTC.
Proposal 1: Only intra-frequency and inter-frequency measurements will be defined requirements for L3 measurement requirements for Rel-17 NTN system, don’t considering inter-RAT, CA, NR-DC, EN-DC, NE-DC and positioning measurement requirements.
Proposal 2: NTN measurement period requirements should be based on different satellite types. For GEO or HEO, the measurement period requirements in TN system can be reused. For LEO, this requirement in TN system cannot be reused. Shorter measurement period should be defined for LEO.

	R4-2112189
	CMCC
	Proposal 1: Depending on RAN2 progress, study whether timing information and ephemeris/location accuracy will impact RRM requirements for cell reselection.
Proposal 2: Depending on RAN2 progress, study whether location tigger and time trigger CHO procedure will impact RRM requirements for CHO.

	R4-2112425
	Xiaomi
	Observation 1: The propagation time difference between serving cell and target neighbour cell will cause the reference signal window of target neighbour cell is not within the measurement gap window configured by the serving cell.
Proposal 1: the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the SMTC configurations with different offsets in one frequency layer in NR NTN.
Proposal 2: The RRM impact on UE assistance information should be considered, e.g. the requirement of timing difference measurement between serving satellite and the neighbour satellite.

	R4-2112487
	MediaTek inc.
	Observation 1: If multiple SMTCs are configured and the legacy measurement period is reused, it would need a new gap design, either with longer MGL or multiple MGs, and it will degrade system performance.
Observation 2: To avoid new gap designs, a sharing factor for the measurement of multiple SMTCs would be needed.
Proposal 1: RAN4 further to discuss sharing factor for the measurement of multiple SMTCs.
Proposal 2: UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
Proposal 3: RAN4 to discuss whether to define the requirement for NTN SCells, inter-frequency NTN measurement, and inter TN and NTN measurement.

	R4-2112710
	Qualcomm Incorporated
	Observation 1: The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris
Proposal 1: For the serving and neighbour cell measurements, RAN4 to define the requirements based on Set 2 (orbital parameter ephemeris format).
Observation 2: More than one SMTC associated to one frequency-layer can be configured for cells belonging to different satellites.
Observation 3: NTN specific measurement gap configuration will be enhanced by RAN2.
Proposal 2: RRM requirements shall be updated to incorporate multiple SMTC configurations per frequency-layer and enhanced MG configuration. The details should be discussed when the enhancement of the configurations, e.g. SMTCs per frequency-layer can differ only by offset, multiple MGs which can be fixed or floating over time, a longer MGL based single MG, etc., are further determined by RAN2.
Observation 4: GNSS based UE positioning is an essential prerequisite for NTN NR services.
Proposal 3: RAN4 to deprioritize non-GNSS based positioning requirement development at least for the case when UE is connected to NTN network via satellite unless the technical motivation is justified.
Observation 5: In NTN, for inter-satellite cell measurement, there can be irregular and lengthy multiple interruptions due to significantly different propagation delays from UE to cells belonging to different satellites.
Proposal 4: The number of required simultaneous measurement cells should be relaxed at least for the case where the cells belong to different satellites, e.g. UE should not be forced to measure more than 3 satellites including serving one. FFS on different relaxations for different satellite types and/or deployments, e.g. earth-moving and -fixed cells.

	R4-2112894
	LG Electronics UK
	Proposal 1. RAN4 to study impact of multiple SMTC/MG for NTN such as whether new MG patterns are needed and scenarios (e.g. LEO 600-LEO 1200, GEO-LEO) that new SMTC/MG is required.
Proposal 2. For multiple SMTC/MG, consider delay information between satellite and UE to improve measurement performance.
Observation 1: RRM measurement performance could be affected by update period and accuracy of satellite/HAPS PVT and UE location information.
Proposal 3: RAN4 needs to consider the update period and accuracy of satellite/HAPS PVT and UE location information when defining the NTN RRM measurement requirement.
Observation 2: In RAN2, it is assumed that, for idle mode reselection, NTN UE can prioritise TN over NTN. So, the NTN UE behaviour for measurement will be different from behaviour of TN UE. It can affect the RRM requirement such as MG, measurement period, measurement relaxation and so on.
Proposal 4: To resolve RRM issues on time, RAN4 starts to discuss NTN UE behaviour for TN-NTN measurement and requirements under assumption that NTN UE prioritize TN over NTN.

	R4-2113332
	Ericsson
	Observation 1: Variations of latencies (maximal latency- minimal latency) for stationary UE, 95 percentile is at 1.3ms for LEO 600; 2.4ms for LEO 1200.
Observation 2: Solving SMTC/MG issue still needs conclusions of RAN2, it is an issue to RRM to utilize multiple MG with multiple SMTC to define requirements based on results of system level study to evaluate validity. Meanwhile, it is still unclear how to define measurement periodicity (e.g., multi-SMTC) which relies on conclusion of RAN2.
 Observation 3: It is assumed that, hasn’t been discussed at least, a UE architecture where a GNSS-equipped UE can perform simultaneous GNSS and cellular operation. In a UE architecture where simultaneous operation is not supported, it is inadequate to only specify the GNSS measurement behavior. GNSS measurement may restrict cellular operation. In this sense, how to handle gaps for GNSS during active connection is a new issue, especially gaps could potentially be very long.
Observation 4: What type of measurement will have to be required by the UE isn’t unclear. The designation of reference signal, measurement periodicity, DRX and etc. in terrestrial system may can not be compliant within NTN. 
Proposal 1: The issue of gaps for GNSS validity during active connection should be checked where a GNSS-equipped UE doesn’t support simultaneous GNSS and cellular operation.

	R4-2113843
	Huawei, HiSilicon
	Proposal 1: RAN4 considers all DRX cycles for defining measurement requirements in NTN.
Proposal 2: The existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
Proposal 3: Additional timing information (the information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbour cells) would no impacts on cell reselection requirements in RAN4.
Proposal 4: In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. Accordingly the existing measurement requirements shall be revisit.
Proposal 5: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
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