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Introduction
This summary document captures issues related to general, GNSS and measurement-related NR NTN RRM requirements. It contains a summary of the contributions under section 9.12.4.1, 9.12.4.2 and 9.12.4.4 at TSG-RAN WG4 #99-e, together with identified key open issues and recommends topics/questions to be handled via email discussions. The goal of this document is also to provide recommendation on prioritization of discussion and whether any issues should be postponed.
According to the RAN4#99-e E-Meeting Arrangements and Guidelines, the following schedule has been proposed:
· Moderators kick off email discussion (Wednesday 08:00 UTC May 19th 2021)
· Companies provide comments for the 1st round (May 19th – Friday 09:00 UTC, May 21st)
· Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal TDoc will be used (Friday 19:00 UTC, May 21st)
· Companies provide comments for 2nd round (Monday 03:00 UTC, May 24th – Wednesday 19:00 UTC, May 26th)
· Moderators provide 2nd round summary with formal TDoc by Thursday 08:00 UTC, May 27th 
· Session chairs announce close of sessions (no later than 5pm UTC, May 27th). Final decisions will be captured in Chairman meeting report (to be shared after the meeting is closed)\
A total of 12 TDocs have been provided for this topic:
	TDoc
	Title
	Source

	R4-2108972
	Measurement requirements in NTN Systems
	Qualcomm Incorporated

	R4-2109056
	Discussion on RRM requirements for NTN
	CATT

	R4-2109057
	Discussion on GNSS-related requirements
	CATT

	R4-2109060
	Discussion on Measurement requirements for NTN
	CATT

	R4-2109255
	Further discussion on measurement requirements for NR NTN
	Xiaomi

	R4-2109483
	Discussion on NTN RRM measurement requirements
	CMCC

	R4-2109492
	Discussion on NTN GNSS related issues
	CMCC

	R4-2109949
	Discussion on measurement requirements for NTN
	LG Electronics UK

	R4-2110224
	RRM Measurement requirements for NTN
	Ericsson

	R4-2110382
	Discussion on measurement in NTN
	Huawei, HiSilicon

	R4-2110418
	UE positioing and timing requirements
	Ericsson

	R4-2110914
	Discussion on GNSS for NTN RRM
	Huawei, HiSilicon

	R4-2111270
	NTN - On measurement requirements
	Nokia, Nokia Shanghai Bell



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

	R4-2109060
	CATT
	Proposal 1: The applicable DRX cycle should be based on satellite type. The maximum applicable DRX cycle may be limited 320ms for LEO, and all DRX cycles are applicable for GEO.
Proposal 2: The side condition for RRM measurement requirements should be based on satellite type, such as at Es/Iot ≥ [-3] dB for LEO, and reused TN side condition for GEO. RAN4 should further discuss the final value of side condition after RAN1 finish the design of SSB for NTN system.

	R4-2110224
	Ericsson
	[bookmark: _Hlk72085824]Observation 1:  DRX cycle relies on different scenarios, e.g. LEO, GEO, Earth-fixed beams and Earth-moving beams. DRX cycle needs to cover serving beam measurement periodicity but also faces critical mobility case of intra-LEO with different/opposite trajectories.  

	R4-2110382
	Huawei
	Proposal 3: The existing accuracy of RSRP/RSRQ/SINE in current spec can be reused for NTN RRM measurement as a starting point.



Open issues summary
Sub-topic 1-1: DRX cycle
Agreement from RAN4#98-bis-e: RAN4 should further study the applicability of DRX cycle in RRM requirements
Issue 1-1: Maximum applicable DRX cycle
Observation 1:  DRX cycle relies on different scenarios, e.g. LEO, GEO, Earth-fixed beams and Earth-moving beams. DRX cycle needs to cover serving beam measurement periodicity but also faces critical mobility case of intra-LEO with different/opposite trajectories.  
· Proposals
· Option 1: The applicable DRX cycle should be based on satellite type. The maximum applicable DRX cycle may be limited 320ms for LEO, and all DRX cycles are applicable for GEO.
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2: Side condition for RRM measurement requirements
Agreement from RAN4#98-bis-e: More discussion on side condition for RRM measurements necessary. The discussion should be done on a case by case basis and take the scenario into account.
Issue 1-2: Side condition for RRM measurement requirements
· Proposals
· Option 1: The side condition for RRM measurement requirements should be based on satellite type, such as at Es/Iot ≥ [-3] dB for LEO, and reused TN side condition for GEO. RAN4 should further discuss the final value of side condition after RAN1 finish the design of SSB for NTN system.
· Option 2: TBA
· Recommended WF
· TBA
0.1.1 Sub-topic 1-3: Measurement accuracy requirements
Issue 1-3: RSRP/RSRQ/SINR Measurement accuracy
· Proposals
· Option 1: The existing accuracy of RSRP/RSRQ/SINR in current spec can be reused for NTN RRM measurement as a starting point.
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: DRX cycle
	Company
	Comments

	EricssonXXX
	Applicability of DRX cycles for NTN is RAN2 issue. Therefore, should define requirements for all DRX cycles defined by RAN2 for NTN operation.

	Qualcomm
	Is the proposal to consider an applicability of DRX cycle from RRM requirement perspective?

	Apple
	We share same understanding as Ericsson, the DRX applicability is determined by RAN2.For instance, in RRC connected mode, CDRX is configured by network and RAN2 shall define which CDRX could be configured.

	THALES
	RAN2 issue.

	MTK
	RAN2 would be a better place to discuss it. 

	Huawei
	It is in RAN2’s scope.

	Xiaomi
	Need more discussion, and more conclusion from RAN2 is needed.

	Intel
	Subject to RAN2 decision.

	CMCC
	DRX applicability for NTN should be decided by RAN2. If the intention is to restrict some DRX applicability from RRM requirements perspective, we don’t  see the necessity as this moment.

	CATT
	The DRX cycles are defined by RAN2. But the proposal is for the applicability of DRX cycle from RRM perspective.



Sub topic 1-2: Side condition for RRM measurement requirements
	Company
	Comments

	EricssonXXX
	Need more discussion from scenario study. Too early to make decision about side condition. The side condition should be based on system studies. 

	Nokia
	Option 1 is Ok but side condition Es/Iot ≥ [FFS]

	Apple
	Need more conclusion from other groups to determine the side consition.

	THALES
	Side conditions seems to be FFS

	MTK
	Need more conclusion for the value

	Huawei
	Side condition needs to be discussed, -3 db can be a starting point.

	Xiaomi
	Need more discussion on the side condition, besides the Es/Iot, RAN4 may need consider other side condition, e.g. GNSS related accuracy when defining RRM requirements.

	Intel
	Study is needed to actually specify the value for side condition.

	CMCC
	Side conditions are needed for RRM requirements. The exact values need further discussion.

	CATT
	Support option 1. We are fine to leave the value as FFS.



Sub topic 1-3: Measurement accuracy requirements
	Company
	Comments

	EricssonXXX
	Accuracy depends on many factors including side conditions, measurement period, number of samples, scenarios etc. It cannot be concluded without any analysis.
RSRP/RSRQ/SINR accuracy is performance issue and should be discussed during the performance phase not in core part. 
Therefore, RSRP/RSRQ/SINR accuracy discussed should be deferred to the performance part.


	Nokia
	RSRP/RSRQ/SINR are RRM measurement performance requirements which can be discussed when the performance work starts.

	Qualcomm
	Same comment as Ericsson

	Apple
	Performance part shall be discussed later in Perf phase.

	THALES
	Option 1 seems fine as initial assumption.

	MTK
	It is too early to discuss it. 

	Huawei
	This issue is related with sub topic 1-2 (side condition). Under assumption that the same side condition in TN or NTN network, the RF margin for NTN capable UE and normal UE are supposed to be similar. Moreover the measurement reference point of the UE is unchanged in both TN and NTN network. The base band is also the same. Thus we think the existing accuracy of measurement quantity in current spec can be reused for NTN scenario as a starting point.

	Samsung
	These performance requirements should be discussed later in Perf. Phase. 

	Xiaomi
	It would be too premature to discuss the accuracy requirement.

	Intel
	Study is needed to specify the accuracy requirements.

	CMCC
	We can use existing accuracy requirements as the starting point. But we agree with other companies that accuracy belongs to performance part, not urgent to discuss at this stage,

	CATT
	We agree to discuss this issue later.


CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #1: DRX cycle
	Tentative agreements: Applicability of DRX cycles for NTN is RAN2 issue. Defer discussion until RAN2 has reached a consensus, then define requirements for all DRX cycles defined by RAN2 for NTN operation if necessary.

	Sub-topic #2: Side condition for RRM measurement requirements
	Candidate options: The side condition for RRM measurement requirements should be based on satellite type, such as at Es/Iot ≥ [FFS] dB for LEO, and reused TN side condition for GEO. RAN4 should further discuss the final value of side condition after RAN1 finish the design of SSB for NTN system. Other side conditions are not precluded.
Recommendations for 2nd round: Discuss, if candidate option can be agreeable.

	Sub-topic #3: Measurement accuracy requirements
	Tentative agreements: Defer discussion about RSRP/RSRQ/SINR measurement accuracy to performance phase.





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

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



Discussion on 2nd round (if applicable)


Topic #2: Mobility-related measurement requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108972
	Qualcomm
	[bookmark: _Hlk72090584]Observation 1: In NTN with frequency reuse factor larger than 1, inter-cell mobility under the same satellite can be seen as BWP switching based L1 mobility.
Proposal 1: RAN4 to discuss/determine whether or not inter-cell mobility requirements should be defined differently for the following cases based on RAN2 design:
•	When a target cell belongs to the same satellite as a serving cell, e.g. it can be similar to L1 measurement based BWP switching
•	When a target cell belongs to a different satellite from a serving satellite, e.g. it can be similar to legacy L3 measurement based inter-cell mobility
Proposal 2: RAN4 to discuss/determine whether to define same of different requirements in terms of the number of measurement cells for intra-satellite and inter-satellite, e.g. 7 cells for intra-satellite and 3 cells for inter-satellite, etc.
Proposal 3: RAN4 to discuss/determine whether to define location- and/or timer-based measurement relaxation, e.g. measurement interval can be relaxed when UE is close to the centre of beam footprint for GEO and/or non-GEO with at least earth-fixed cell

	R4-2110224
	Ericsson
	Observation 2:  Ephemeris based selection and reselection haven’t been agreed. Update rate of ephemeris impact position accuracy and velocity accuracy of satellite. The total accuracy should be agreed before detailed RRM requirements, not only update rate of ephemeris.
Observation 3: Before RAN2 agrees (r)selection and handover, it is difficult to dig into measurement and mobility with different behaviors of scenarios.
Observation 4:  Ephemeris based selection and reselection haven’t been agreed. There are some conditions besides of ephemeris only can facilitate selection and reselection from RAN2 perspective.  RRM requirement related with ephemeris also may be impacted.

	R4-2109255
	Xiaomi
	Proposal 2: The existing cell reselection delay requirement based on the existing S/R criteria can be reused for cell reselection in NTN scenarios.
Proposal 3: RAN4 need to define the reasonable cell reselection margin for S/R criteria based cell reselection in NTN scenarios. 
Proposal 4: RAN4 is to define the RRM requirements for satellite/HAPS ephemeris based cell selection and reselection once RAN2 completes the cell reselection procedure for NTN.
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 Rel-16 can be reused as baseline for NR NTN CHO.
Proposal 7: RAN4 is to define the RRM requirements for time/timer and location based CHO triggering event.

	R4-2110382
	Huawei, HiSilicon
	Proposal 1: How to define handover delay of timer-based CHO in NTN shall be discussed.
Proposal 2: The reference point of cell could be cell centre or a list of beam centres, and beam radius is also provided by network. The handover delay of location-based CHO in NTN shall be discussed as well.

	R4-2109483
	CMCC
	Proposal 1: RRM measurement requirements for cell reselection should be specified no matter assisted information is provided or not.
Proposal 2: Depending on RAN2 progress, study whether timing information and ephemeris/location accuracy will impact cell reselection performance.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: General Mobility
Open issues and candidate options before e-meeting:
Issue 2-1-1: Inter-cell mobility requirements
Observation 1: In NTN with frequency reuse factor larger than 1, inter-cell mobility under the same satellite can be seen as BWP switching based L1 mobility.
· Proposals
· Option 1: RAN4 to discuss/determine whether or not inter-cell mobility requirements should be defined differently for the following cases based on RAN2 design:
· When a target cell belongs to the same satellite as a serving cell, e.g. it can be similar to L1 measurement based BWP switching
· When a target cell belongs to a different satellite from a serving satellite, e.g. it can be similar to legacy L3 measurement based inter-cell mobility
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-1-2: Number of measurement cells
· Proposals
· Option 1: RAN4 to discuss/determine whether to define same or different requirements in terms of the number of measurement cells for intra-satellite and inter-satellite, e.g. 7 cells for intra-satellite and 3 cells for inter-satellite, etc.
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-1-3: Location/timer-based measurement relaxation
· Proposals
· Option 1: RAN4 to discuss/determine whether to define location- and/or timer-based measurement relaxation, e.g. measurement interval can be relaxed when UE is close to the centre of beam footprint for GEO and/or non-GEO with at least earth-fixed cell
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2: Conditional Handover
Open issues and candidate options before e-meeting:
Issue 2-2-1: Timeline for NTN conditional handover
· Proposals
· Option 1: 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.
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-2-2: Conditional handover delay requirements
· Proposals
· Option 1: The existing conditional handover delay requirement defined in Rel-16 can be reused as baseline for NR NTN CHO.
· Option 2: How to define handover delay of timer-based CHO in NTN shall be discussed.
· Option 3: TBA
· Recommended WF
· TBA
Issue 2-2-3: RRM requirements for conditional handover triggering event
· Proposals
· Option 1: RAN4 is to define the RRM requirements for time/timer and location based CHO triggering event.
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-2-4: Reference point of cell
· Proposals
· Option 1: The reference point of cell could be cell centre or a list of beam centres, and beam radius is also provided by network.
· Option 2: TBA
· Recommended WF
· TBA

0.1.2 Sub-topic 2-3: Cell selection and reselection
Observation 3: Before RAN2 agrees (r)selection and handover, it is difficult to dig into measurement and mobility with different behaviors of scenarios.
Observation 4:  Ephemeris based selection and reselection haven’t been agreed. There are some conditions besides of ephemeris only can facilitate selection and reselection from RAN2 perspective.  RRM requirement related with ephemeris also may be impacted. 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Cell reselection delay requirements
· Proposals
· Option 1: The existing cell reselection delay requirement based on the existing S/R criteria can be reused for cell reselection in NTN scenarios.
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-3-2: Cell reselection margin
· Proposals
· Option 1: RAN4 need to define the reasonable cell reselection margin for S/R criteria based cell reselection in NTN scenarios.
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-3-3: RRM measurement requirements for cell reselection
· Proposals
· Option 1: RRM measurement requirements for cell reselection should be specified no matter assisted information is provided or not.
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-3-4: Impact of timing/location accuracy on cell reselection performance
· Proposals
· Option 1: Depending on RAN2 progress, study whether timing information and ephemeris/location accuracy will impact cell reselection performance.
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: General Mobility 
	Company
	Comments

	LGEXXX
	Issue 2-1-2
Support option 1. But, FFS for specific number of cells.

	Ericsson
	Issue 2-1-1
For our understanding. if those beams are separate cells then L3 mobility is needed. If those beams are like SSBs belonging to same cell then L1 methods like beam management or BWP switch can be used.
So, for two different cells are in same satellite L3 mobility still is needed. 
And refer to 38.821, ‘The rel-15/16 beam management and BWP operation are considered as baseline for NTN. Beam management and BWP operation for NTN with frequency reuse should be discussed further when specifications are developed.
The issue relies on L3 mobility and beam management mechanism firstly defined by RAN1 and RAN2. RAN4 can develop corresponding requirements based on RAN1/2 procedures.

Issue 2-1-2
Do not agree with option 1. NTN is very different scenario compared to legacy NR.  
The measurement capability requirements need extensive system studies to determine suitable number of cells like it was done in Rel-15.

Issue 2-1-3 
It is possible, but we suggest to wait until RAN2 has more clear agreement on measurement when low mobility. Furthermore, relaxed measurement procedures are defined by RAN2. So wait for RAN2 agreements on any such procedure.

	Nokia
	Issue 2-1-1: Inter-cell mobility requirements
The BWP and L1 beam mobility is not studied in RAN2. RAN2 working assumption is to use L3 mobility procedures. For NTN Rel-17 the beam/BWP switching mechanism is not needed and would require significant specification changes to make it work (refer to RAN1 discussions).
Issue 2-1-2: Number of measurement cells
Option 1 is OK but the number of measurement cells should be FFS.
Issue 2-1-3: Location/timer-based measurement relaxation
RAN2 mobility discussions do not consider any ’measurement relaxation’ procedures. The time/timer and/or location based triggering event are to be combined with radio based events. These combinations should be considered in RAN4.

	Qualcomm
	Issue 2-1-1
Support Option 1, but agree with Ericsson’s observation. 
Just to share motivation of the proposal, we believe L1 based approach would be more desirable in NTN at least within the same satellite because L3 mobility delay would be too large to guarantee service continuity.
To respond to Nokia’s comment, in our understanding, it is still under discussion in RAN1.
Issue 2-1-2
Do not disagree with Ericsson’s view. However, the proposal is to say “let’s also study/discuss the possibility of having different requirements of # of measurement cells from intra- vs. inter-satellite” because UE will least likely see cells from more than 3 different satellites.
Issue 2-1-3
Agree with Nokia’s suggestion.

	Apple:
	Issue 2-1-1
Agree with Ericsson’s observation, and we still need to wait more conclusion from RAN1/RAN2 before any RAN4 decision, e.g., beam management, association between BM and BWP switching and so on. 
Issue 2-1-2
Fine to discuss the measurement capability depending on different NTN scenarios but the number shall be FFS as of now.
Issue 2-1-3
Same understanding as Ericsson 

	THALES
	Issue 2-1-1
Option 1
Issue 2-1-2
Not clear why these numbers. Also depends on the constellation (if GEO, LEO, etc).
Issue 2-1-3
Useful, but not a priority.

	MTK
	Issue 2-1-1
Agree with Ericsson’s observation, L3 requirement is needed if the target cell is different from the current serving cells. 
Issue 2-1-2
Fine to FFS the values. 

	Huawei
	Issue 2-1-1
The inter-cell mobility method depends on the conclusion from RAN1 and RAN2. RAN4 RRM will define the corresponding requirements with a clear framework of mobility.
Issue 2-1-2
The numbers of measurement cells need further study.
Issue 2-1-3 
Both time/timer based CHO, location based CHO are discussed in RAN2. The details of time information or location information are FFS and how to configure these CHO triggering event are also under discussion. Even further measurement relaxation is no consensus.
RAN4 wait RAN2’s conclusion.

	Samsung
	Issue 2-1-1 
It’s still early to make decisions on this issue and RAN4 should wait for more conclusions from RAN1/2 w.r.t this matter. 
Issue 2-1-2 
We are fine with Option 1.

	Xiaomi
	Issue 2-1-1: FFS, need more input from RAN1 on the PCI mapping into satellite beam. 
Issue 2-1-2: FFS, this issue also depend on the conclusion on the PCI mapping into satellite beam.
Issue 2-1-3: FFS, RAN4 need more conclusions from RAN2 on the detail procedure for location/timer-based HO/cell reselection, 

	Intel
	Issue 2-1-1
Agree with the observations so far. But it is subject to RAN1 design.
Issue 2-1-2
The numbers of measurement cells need further study.
Issue 2-1-3 
Subject to RAN2 decision. RAN4 waits for RAN2’s conclusion.

	CMCC
	Issue 2-1-1: Need to wait for RAN1/2 conclusion.
Issue 2-1-2: In our view, there is no need to define different number of measurement cells for intra and inter-satellite mobility. Even though UE may see different number of cells in different mobility scenarios, but the required baseband measurement resources under different scenarios (intra satellite or inter satellite) are the same. We just need to define the maximum number of cells for measurements as the minimum requirements.
Issue 2-1-3: We don’t think the measurement relaxation for NTN is in Rel-17 scope. And if it is in the scope, this should be determined in RAN2 as commented also by other companies.


	CATT
	Issue 2-1-1:
In our understanding, the mobility management has no difference for different cells belong to same satellites or different satellites. 
Issue 2-1-2:
Need further study. We think for frequency reuse factor = 1, the current requirements can be reused, for = 3 case, may be 3 cells can be for intra/inter. Open to discussion. 
Issue 2-1-3:
The measurement interval can be relaxed for those UE. The relaxation can be specified by RAN2.



Sub topic 2-2: Conditional Handover
	Company
	Comments

	LGEXXX
	Issue 2-2-2
Support option 1

	Ericsson
	Issue 2-2-1
Do not agree with option 1. It relies on RAN2 agreement/procedure. Wait for RAN2 agreements.

Issue 2-2-2
Do not agree with option 1. It relies on RAN2 agreement/procedure. Wait for RAN2 agreements.

Issue 2-2-3
Do not agree with option 1. RAN4 can define requirements but only after RAN2 completes the procedure.

Issue 2-2-4
Do not agree with option 1. It depends on RAN1 and RAN2 agreement.

	Nokia 
	Issue 2-2-1: Timeline for NTN conditional handover
Option 1, but it needs to be aligned with RAN2 discussions for accommodating combination of triggering events.
Issue 2-2-2: Conditional handover delay requirements
Option 2, and the delay requirements to be discussed also for the case when using location-based triggers combined with radio based triggers.
Issue 2-2-3: RRM requirements for conditional handover triggering event
Option 1 is OK.
Issue 2-2-4: Reference point of cell
The question is whether such a reference point is an assumption or requirement?

	Qualcomm
	Issue 2-2-1 ~ Issue 2-2-4
Wait for RAN1/2 progress. For Issue 2-2-2, agree with Nokia’s comment.

	Apple
	Issue 2-2-1: Timeline for NTN conditional handover
Need to wait for more conclusions from RAN2 in general. And technically, the ending point shall be “when UE shall be ready to start the transmission of the new uplink PRACH”.
Issue 2-2-2: Timeline for NTN conditional handover
Need to wait for more conclusions from RAN2.
Issue 2-2-3: RRM requirements for conditional handover triggering event
 Need to wait for more conclusions from RAN2.
Issue 2-2-4: Reference point of cell
Need to wait for more conclusions from RAN1/2.

	THALES
	CHO needs further discussions based on RAN1/2.
The beam radius cannot be provided by the NW, is almost impossible. Is also a question of how a beam is defined, and in most of the cases they also overlap (much more than for terrestrial networks).

	MTK
	Issue 2-2-1 ~ Issue 2-2-4: Wait for more conclusion from RAN1/2.

	Huawei
	Issue 2-2-1: Timeline for NTN conditional handover
RAN4 can start the analysis on the issue. We suggest to further discuss whether the starting point of CHO delay is from the point where the handover command is correctly decoded. For example, in timer based CHO, the timing information is used to describe the time after which the UE is allowed to execute CHO to the candidate target cell. If the legacy starting point is reused, then additional waiting time is included in handover delay, then the handover delay will be prolonged compared with the current CHO procedure.
Issue 2-2-2: Timeline for NTN conditional handover
Option 2. How to define handover delay of timer-based CHO in NTN shall be discussed.
Issue 2-2-3: RRM requirements for conditional handover triggering event
 As we pointed in Issue 2-2-1, as timer based CHO is different with legacy CHO, RAN4 need to discuss its requirements. We agree RAN4 wait for RAN2 further agreements on CHO details
Issue 2-2-4: Reference point of cell
agree RAN4 wait for RAN2 further agreements

	Samsung
	Issue 2-2-1~Issue 2-2-4: Wait for more conclusion from RAN1/2. 

	Xiaomi
	Issue 2-2-1: support option 1
Issue 2-2-2: support option 1
Issue 2-2-3: FFS, RAN4 need more input from RAN2 on the detail procedures for time/timer and location based CHO. 
Issue 2-2-4: this issue is discussing in RAN2, RAN4 should wait for the conclusion from RAN2.

	CMCC
	Issue 2-2-1~Issue 2-2-4: Wait for RAN2 conclusion

	CATT
	Issue 2-2-1:
The end should be: UE sent new PRACH. 
Issue 2-2-2:
Option 2 and Option 3. 
Issue 2-2-3:
Wait for conclusion from RAN2.
Issue 2-2-4:
Wait for conclusion from RAN2.



Sub topic 2-3: Cell selection and reselection
	Company
	Comments

	LGEXXX
	Issue 2-3-3
More RAN2 input is needed.

	Ericsson
	Issue 2-3-1
Do not agree with option 1. It needs further study. But most importantly we have to wait for RAN2 agreements on idle mode measurements and cell reselection procedure.

Issue 2-3-2
Related to issue 2-3-1. Do not agree with option 1. The term, “reasonable cell reselection margin” is very vague. We have to wait for RAN2 agreements on idle mode measurements and cell reselection procedure before discussing any details about the requirements for idle mode measurements and cell reselection.

Issue 2-3-3
Do not agree with option 1. Whether such requirements are needed depend on corresponding RAN2 procedure. So wait for RAN2 progress in this area, if any.

Issue 2-3-4
Do not agree with option 1. Whether RRM measurement requirements for cell reselection should be specified with or without assisted information depends on RAN2 agreements.

Issue 2-3-5
True and wait until RAN2 completes them.

	Nokia
	Issue 2-3-1: Cell reselection delay requirements
FFS
Issue 2-3-2: Cell reselection margin
The same as Issue 2-3-1.
Issue 2-3-3: RRM measurement requirements for cell reselection
FFS
Issue 2-3-4: Impact of timing/location accuracy on cell reselection performance
Option 1 is Ok.

	Qualcomm
	Issue 2-3-1 ~ Issue 2-3-4
Wait for RAN1/2 progress.

	Apple
	Issue 2-3-1: Cell reselection delay requirements
Need to wait for more conclusions from RAN2.
Issue 2-3-2: Cell reselection margin
The legacy reselection margin for TN in RAN4 spec is based on the measurement accuracy. Since accuracy is not determined yet, we think it’s too early to have any conclusion on this issue. Also need to wait for more conclusions from RAN2 in case there is anything else we need to take into account in the S/R criteria margin.
Issue 2-3-3: RRM measurement requirements for cell reselection
Need to wait for more conclusions from RAN1/2.
Issue 2-3-4: Impact of timing/location accuracy on cell reselection performance
Need to wait for more conclusions from RAN1/2.

	THALES
	RAN2 discussions & decisions required.

	MTK
	Issue 2-3-1 ~ Issue 2-3-4: Wait for more conclusion from RAN1/2.


	Huawei
	Issue 2-3-1 ~ Issue 2-3-4: 
RAN4 wait for more conclusion from RAN1/2.


	Xiaomi
	Issue 2-3-1: option 1 can be as the baseline.
Issue 2-3-2: option 1 can be as a starting point.
Issue 2-3-3: FFS, need more input from RAN2.
Issue 2-3-4: propose to use the timing/location accuracy as the side condition to apply the cell reselection requirement.

	CMCC
	Issue 2-3-1: Delay requirements need further study for NTN scenario
Issue 2-3-2: Option 1 is OK. Although RAN2 is still discussing cell selection/reselction, but S/R criteria was already agreed to be the baseline in RAN2.
Issue 2-3-3: We can wait for more input from RAN2. But our understanding is that no assisted information should be considered as the baseline for further study.
Issue 2-3-4: OK with option 1.

One general comment on this topic#2 Mobility –related measurement requirements: 
It seems that all the mobility related requirements need input from RAN2 as well as RAN1 according to our observation and also other companies’ comments. If so, can we hold the mobility –related discussion until RAN2 have sufficient progress? Then we don’t need to submit contributions and repeat the similar comments in each meeting.

	CATT
	Issue 2-3-1:
Option 1 can be acceptable. Wait for RAN2. 
Issue 2-3-2:
Option 1 can be acceptable. But it is just general description. No details. 
Issue 2-3-3:
Option 1 is not clear. 
Issue 2-3-4:
Wait for conclusion from RAN2.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #1: General Mobility
	Issue 2-1-1: Inter-cell mobility requirements
Candidate options: The issue relies on L1/L3 mobility and beam management mechanism firstly defined by RAN1 and RAN2. RAN4 can develop corresponding requirements based on RAN1/2 procedures.
Recommendations for 2nd round: Discuss if the candidate option can be agreeable.
Issue 2-1-2: Number of measurement cells
Candidate options: RAN4 to discuss/determine whether to define same or different requirements in terms of the number of measurement cells for intra-satellite and inter-satellite. FFS on the specific number of cells.
Recommendations for 2nd round: Discuss if the candidate option can be agreeable.
Issue 2-1-3: Location/timer-based measurement relaxation
Tentative agreements: Defer discussion until RAN2 has progressed on the issue.

	Sub-topic #2: Conditional Handover
	Most companies agree that all CHO-related issues are depending on ongoing RAN2 discussion. Defer discussion in RAN4 until RAN2 has concluded on the issues.

	Sub-topic #3: Cell selection and reselection
	Issue 2-3-1: Cell reselection delay requirements
Tentative agreements:FFS, more conclusions from RAN2 necessary.
Candidate options:
Recommendations for 2nd round:
Issue 2-3-2: Cell reselection margin
Tentative agreements: FFS, more conclusions from RAN2 necessary.
Candidate options:
Recommendations for 2nd round:
Issue 2-3-3: RRM measurement requirements for cell reselection
Tentative agreements: FFS, more conclusions from RAN2 necessary.
Candidate options:
Recommendations for 2nd round:
Issue 2-3-4: Impact of timing/location accuracy on cell reselection performance
Tentative agreements: FFS, more conclusions from RAN2 necessary.
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

1 Topic #3: SMTC and Measurement Gap
Main technical topic overview. The structure can be done based on sub-agenda basis. 
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108972
	Qualcomm
	Proposal 4: UE requirements pertaining to SMTC and measurement gap configurations and conditional handover will be developed when RAN2 signaling/framework is settled or RAN4 is explicitly asked by RAN2.
Proposal 5: RAN4 to investigate L1/L3 measurement requirements for GEO and non-GEO separately.
•	Whether or not the requirements can be defined in the same manner for GEO and non-GEO will be determined after the investigation
•	Whether legacy RLF and BFD requirements are relevant for NTN UEs, e.g. legacy BLER value of a hypothetical PDCCH transmission and/or PDCCH format for out-of-sync and BFD can be reused

	R4-2109255
	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.

	R4-2109483
	CMCC
	Proposal 3: It is proposed that RAN4 can evaluate RRM measurement performance in connected mode assuming that no misalignment between received SSB, SMTC and gap window.

	R4-2109949
	LGE
	Proposal 1. RAN4 should study the impact of the new/enhanced SMTC/MG discussed in RAN2.
Proposal 2. To prevent the performance degradation of serving satellite, RAN4 needs to study conditions that new or enhanced SMTC/MG discussed in RAN2 is required and new or enhanced SMTC/MG should applied when the conditions is satisfied.
Proposal 3. RAN4 should study impact of UE assistance information discussed in RAN2.

	R4-2110382
	Huawei, HiSilicon
	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.

	R4-2111270
	Nokia
	Observation 1: the length of the measurement gap has an impact on the potential UE throughput where smaller measurement length are having least impact.
Observation 2: Providing different SMTC configurations to UEs may require several updates to the SMTC configurations during the time of stay in a cell.
Proposal 1. RAN4 to study the impact the above factors on the ability of the UE to measure the SSB of a neighboring cell (on a neighboring satellite)
Proposal 2. RAN4 to study how UE feedback can improve the likelihood of a UE to measure the SSB of a neighboring cell.



1.2 Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
1.2.1 Sub-topic 3-1: General SMTC & Measurement gap related requirements
Open issues and candidate options before e-meeting:
Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
Agreement from RAN4#98-bis-e: Further input from RAN2 is necessary before SMTC and measurement gap can be discussed in RAN4. 
· Proposals
· Option 1: UE requirements pertaining to SMTC and measurement gap configurations and conditional handover will be developed when RAN2 signaling/framework is settled or RAN4 is explicitly asked by RAN2.
· Option 1a: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
· Option 2: TBA
· Recommended WF
· TBA
Issue 3-1-2: Impact of new/enhanced SMTC/MG
· Proposals 
· Option 1: RAN4 should study the impact of the new/enhanced SMTC/MG discussed in RAN2. To prevent the performance degradation of serving satellite, RAN4 needs to study conditions that new or enhanced SMTC/MG discussed in RAN2 is required and new or enhanced SMTC/MG should applied when the conditions is satisfied.
· Option 2: TBA
· Recommended WF
· TBA
Issue 3-1-3: Impact of UE assistance information
· Proposals
· Option 1: RAN4 should study impact of UE assistance information discussed in RAN2.
· Option 2: TBA
· Recommended WF
· TBA
1.2.2 Sub-topic 3-2: L1/L3 measurement requirements
Agreement from RAN4#98-bis-e: RAN1/RAN2 input necessary before conclusion can be made.
Open issues and candidate options before e-meeting:
Issue 3-2-1: L1/L3 measurement requirements
· Proposals
· Option 1: RAN4 to investigate L1/L3 measurement requirements for GEO and non-GEO separately.
· Whether or not the requirements can be defined in the same manner for GEO and non-GEO will be determined after the investigation
· Whether legacy RLF and BFD requirements are relevant for NTN UEs, e.g. legacy BLER value of a hypothetical PDCCH transmission and/or PDCCH format for out-of-sync and BFD can be reused
· Option 2: TBA
· Recommended WF
· TBA

1.2.3 Sub-topic 3-2: Reference signal related requirements
Open issues and candidate options before e-meeting:
Issue 3-3-1: Multiple configurations on one frequency layer
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.
· Proposals
· Option 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.
· Option 2: 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.
· Option 3: TBA
· Recommended WF
· TBA

Issue 3-3-2: Measurements in connected mode
· Proposals
· Option 1: It is proposed that RAN4 can evaluate RRM measurement performance in connected mode assuming that no misalignment between received SSB, SMTC and gap window.
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-3-3: Ability of measuring SSB of a neighboring cell
Observation 1: the length of the measurement gap has an impact on the potential UE throughput where smaller measurement length are having least impact.
Observation 2: Providing different SMTC configurations to UEs may require several updates to the SMTC configurations during the time of stay in a cell.
· Proposals
· Option 1: RAN4 to study the impact the above factors on the ability of the UE to measure the SSB of a neighboring cell (on a neighboring satellite)
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
· Proposals
· Option 1: RAN4 to study how UE feedback can improve the likelihood of a UE to measure the SSB of a neighboring cell.
· Option 2: TBA
· Recommended WF
· TBA

1.3 Companies views’ collection for 1st round 
1.3.1 Open issues 
Sub topic 3-1: General SMTC & Measurement gap related requirements
	Company
	Comments

	LGEXXX
	Issue 3-1-1
We think that the options in issue 3-1-1 can be discussed together with the issue 3-1-2, 3-3-1 and 3-3-3. i.e. defer discussion(option 1 in issue 3-1-1) or start SMTC/MG discussion or start SMTC discussion only or it will be discussed in MG enhancement WI .
Our proposal in issue 3-1-2 is similar to the option 1 in 3-3-3 then the issue 3-1-2 can be removed. And the option 1 in 3-3-3 can be discussed in this issue 3-1-1 as another option.
Also, in our understanding, the option 1a in issue 3-1-1 and option 2 in issue 3-3-1 are can be written in one option and it can be discussed in this issue 3-1-1. e.g. "As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2. 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."
Option 1 in issue 3-3-1 may also be discussed as another option in this issue 3-1-1

Issue 3-1-2
Same comment as 3-1-1

Issue 3-1-3
We support option 1.

	Ericsson
	Issue 3-1-1
Follow the Agreement from RAN4#98-bis-e

Issue 3-1- 2 
We’re open to the question. From RRM point of view, we must study proper side conditions when SMTC is utilized in RRM requirements based on mechanism of SMTC defined in RAN2.

Issue 3-1-3 
Agree with option1 but need wait for agreements in RAN2 firstly.

	Qualcomm
	Issue 3-1-1 and Issue 3-1-3 
Wait for RAN2 progress.
Issue 3-1-2
A bit unclear what Option 1 exactly aims for. Is it proposing to develop conditions which enable/disable configured SMTC and/or MG?

	Apple
	Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
Option 1a
Issue 3-1-2: Impact of new/enhanced SMTC/MG
Need to wait for more conclusions from RAN2. After RAN2 has all candidate SMTC/MG ready, we could discuss the applicability rule/condition, like MG applicability requirement in legacy NR.
Issue 3-1-3: Impact of UE assistance information
Need to wait for more conclusions from RAN2.

	THALES
	Wait for RAN2 conclusions.

	MTK
	In general, we need more for more conclusions from RAN2. We are open to discuss the corresponding requirements.
Issue 3-1-1: Option 1a. 
Issue 3-1-2, 3-1-3: Need RAN2 conclusion first. 

	Huawei
	Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
Option 1a.
If the multiple SMTC configurations configured in one frequency and one measurement can not cover two spaced SMTC duration, then measurement gap configuration may need to be enhanced. As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2.
Issue 3-1-2: Impact of new/enhanced SMTC/MG
As far the gap and SMTC configuration are still under discussion in RAN2. RAN4 shall wait for RAN2 conclusion on the concrete SMTC and MG configuration and then discuss the applicability.
Issue 3-1-3: Impact of UE assistance information
Need to wait for more conclusions from RAN2.

	Samsung
	Issue 3-1-1 
We support Option 1a. 
Issue 3-1-2 & Issue 3-1-3
Wait for RAN2 conclusions. 

	Xiaomi
	Issue 3-1-1: According to RAN2 agreements, network can configure multiple SMTC configuration with different offsets for one frequency in NR NTN, and in MG enhancement WI, the concurrent MGs can be configured for the measurements with different periodicity and/or offset of reference signals from different cells or frequency layers that cannot be covered by one measurement gap. Thus, the measurement gap related issue in NTN can be addressed in MG enhancement WID. In addition, more input from RAN2 is needed,
Issue 3-1-2: the same comments as issue 3-1-1.
Issue 3-1-3: need more conclusion from RAN2.

	Intel
	We think everything is pretty open for RAN4 at current stage.

	CMCC
	According to companies’ comments, for the SMTC and gap related discussion, RAN2 input are necessary. Can we save the efforts and agree to hold the discussion until RAN2 have sufficient progress? Otherwise, we keep repeating the same comments everything.

	CATT
	Issue 3-1-1:
Support option 1a. 
Issue 3-1-2&Issue 3-1-3:
Wait for conclusion from RAN2.



Sub topic 3-2: L1/L3 measurement requirements
	Company
	Comments

	LGEXXX
	Issue 3-2-1
Partly agree
We agree that the investigation is needed for L1/L3 measurement requirements for GEO and non-GEO separately. But detailed requirement is FFS.

	Eircsson
	Issue 3-2-1 
The investigations in option 1 are needed after L1/L3 mechanisms are ready in RAN2.

	Qualcomm
	Issue 3-2-1
Further discuss in detail in the next RAN4 meeting if clearer agreements are made in RAN2.

	Apple
	Issue 3-2-1: L1/L3 measurement requirements
Same view as other companies: fine to study it after RAN2 has sufficient progress on L1/L3 measurement.

	THALES
	Issue 3-2-1: L1/L3 measurement requirements
Option 1 seems reasonable.

	MTK
	we need more for more conclusions from RAN2.

	Huawei
	Issue 3-2-1: L1/L3 measurement requirements
Need further study

	Xiaomi
	Issue 3-2-1: FFS, need more conclusions from RAN2.

	CMCC
	Save view as topic 3-1

	CATT
	Support option 1 bullet. For the details in second level of bullets, FFS.



Sub topic 3-3: Reference signal related requirements
	Company
	Comments

	LGEXXX
	Issue 3-3-1
Same comment as 3-1-1
Issue 3-3-2
We think it depends on RAN2 decision. If SMTC/MG configuration principle defined in RAN2 has not impact of misalignment issue, the option 1 is agreeable. But, if not, RAN4 study the issue for misalignment.
Issue 3-3-3
Same comment as 3-1-1

	Ericsson
	Issue 3-3-1
Do not agree with option 1. Discussion on concurrent gaps should not take place under NTN WI. 
For option 2. This is RAN2 procedure. We need more input from RAN2 for further discussions.

Issue 3-3-2
Generally, agree with option1. From RRM perspective, sort of agreement of alignment among SSB, SMTC and gap window which are compliant with RAN2 should be the precondition.

Issue 3-3-3
The scope of ability of UE is a bit wide and also related to RAN2 discussion.  We prefer to wait for RAN2 conclusions on gaps and SMTC configurations for NTN.

Issue 3-3-4
Option 1 is UE assistance information essentially, there are some discussions in RAN1 and RAN2 also. We’re open to the question and more discussions are needed with more inputs from RAN1 and RAN2.

	Qualcomm
	Issue 3-3-1
Disagree with Option 1. Rel-17 MG enh WI is not for NTN. It should be based on RAN2 NTN specific measurement enhancement.
Issue 3-3-2
Do not disagree with Option 1, but FFS after more progress in RAN2 is made.
Issue 3-3-4
Open to the study.


	Apple
	Issue 3-3-1: Multiple configurations on one frequency layer
Cannot agree on option 1. MG enhancement is a parallel R17 WI and it shall not be mixed with NTN. Regarding option 2, fine to study it after RAN2 has sufficient progress on SMTC configuration.
 Issue 3-3-2: Measurements in connected mode
Do not understand the “misalignment” here, does it mean “same time offset” or “same time offset and same periodicity”? we have partially overlapped case, fully overlapped case and non-overlapped case  in legacy TN RRM, does option 1 mean only “fully overlapped” case is assumed? More discussion is needed, and also, we need to wait more conclusions from RAN2.
Issue 3-3-3: Ability of measuring SSB of a neighboring cell
we need to wait more conclusions from RAN2
Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
we need to wait more conclusions from RAN1/2

	THALES
	Agree with Apple.

	MTK
	Issue 3-3-1: Disagree with Option 1. We should no mix WI.  Option 2 needs more outcome from RAN2. 
Issue 3-3-2: It needs to clarify the meaning of misalignment. For L3, UE is not required to monitor SSB outside gap/SMTC. For L1, it would be irrelevant to SMTC. 
Issue 3-3-3: we can wait more outcome from RAN2. 
Issue 3-3-4: open to study. 

	Huawei
	Issue 3-3-1: agree with option2. 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.  
Issue 3-3-2: Measurements in connected mode
It is premature to draw the conclusion. More information from RAN2 are needed.
Issue 3-3-3: Ability of measuring SSB of a neighboring cell
Wait for RAN2 progress on SMTC configuration.
Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
More information of the issue are needed. Need further discussion. 

	Samsung
	In general, conclusions from RAN1/2 are needed for further consideration and discussion in RAN4.
Issue 3-3-1
Cannot agree with Option 1. Rel-17 MG enhancement WI is not for and should not be mixed with NTN . 

	Xiaomi
	Issue 3-3-1: need more conclusion from RAN2
Issue 3-3-2: need more conclusion from RAN2
Issue 3-3-3: need more conclusion from RAN2
Issue 3-3-4: Need more discussion

	Intel
	Issue 3-3-1: Multiple configurations on one frequency layer
MG enhancement is also Rel-17 so even if we need to differentiate different UE capabilities regarding measurements towards different offsets, we don’t refer to concurrent MG capabilities of the UE. Inter-cell mobility is subject to RAN2 further discussion.
 Issue 3-3-2: Measurements in connected mode
More discussion is needed, and also, we need to wait more conclusions from RAN2. We believe certain level of network guarantee has to be specified somehow. Otherwise it is not minimum requirements for all types of UE-s.
Issue 3-3-3: Ability of measuring SSB of a neighboring cell
we need to wait more conclusions from RAN2
Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
we need to wait more conclusions from RAN1/2

	CMCC
	Same comments as topic 3-1

	CATT
	Issue 3-3-1:
We support option 3. The current MG is not applicable. It cannot be solved to set different offsets and multiple MG. In NTN system, the SMTC varies. 
Issue 3-3-2:
Wait for further conclusion from RAN2. It is not misalignment between received SSB, SMTC and gap window. 
Issue 3-3-3 & Issue 3-3-4:
Wait for further progress from RAN2.



1.3.2 CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #1: General SMTC & Measurement gap related requirements
	Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
Merge 3-1-1, 3-1-2 and 3-3-3 as per LGE proposal:
Tentative agreements:
Candidate options: As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2. 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.
Recommendations for 2nd round: Discuss if the candidate option can be agreeable.:
Issue 3-1-2: Impact of new/enhanced SMTC/MG


See 3-1-1.
Issue 3-1-3: Impact of UE assistance information
Tentative agreements: FFS, wait until further conclusion from RAN2 is available.



	Sub-topic #2: L1/L3 measurement requirements
	Issue 3-2-1: L1/L3 measurement requirements
Tentative agreements: FFS, wait until further conclusion from RAN2 is available.



	Sub-topic #3 Reference signal related requirements 
	Issue 3-3-1: Multiple configurations on one frequency layer


See 3-1-1.
Issue 3-3-2: Measurements in connected mode
Tentative agreements: FFS, wait until further conclusion from RAN2 is available.


Issue 3-3-3: Ability of measuring SSB of a neighboring cell
Tentative agreements: FFS, wait until further conclusion from RAN2 is available.


Issue 3-3-4: Likelihood of measuring SSB of a neighboring cell
Tentative agreements: FFS, wait until further conclusion from RAN2 is available.






1.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

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



1.5 Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

2 Topic #4: GNSS requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
2.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109056
	CATT
	Proposal 1: Typical accuracy of GNSS may be more applied for defining NTN RRM requirements, and the response time in TS38.171 should not be applied for NTN UE mobility requirements.
Proposal 2: RAN4 can focus on the NTN UE transmit timing error requirements firstly and then to decide the Update rate of ephemeris.

	R4-2109057
	CATT
	Proposal 1: The precision of ephemeris data are out of RAN4 scope. RAN4 can study on the precision of extrapolate the PVT data of satellite based on different ephemeris data modes.
Proposal 2: No further discussion is need on whether the satellite or HAPS has on-board GNSS. The precision of ephemeris data and mode can be clarified by the NTN gNB vendor.
Proposal 3: The GNSS accuracy used by UE can be clarified by NTN UE vendor, or report to network as UE capability. The GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements.
Proposal 4: Typical accuracy of GNSS may be more applicable for defining NTN RRM requirements. The max response time defined in TS38.171 are not applicable for defined RRM requirements for NTN UE.

	R4-2109492
	CMCC
	Proposal 1: 
· The worst-case scenario should be considered with first priority; the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	50m
	20 s


· The typical-case scenario can be studied as well, the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	20m
	2 s


Proposal 2: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
Proposal 3: Keep 20s response time as the starting point, perform further enhancement if TTSF application scenario is needed.

	R4-2110914
	Huawei, HiSilicon
	Proposal 1: Take GNSS requirements in 38.171 as the baseline for defining NTN RRM requirements.
Proposal 2: RAN4 to consider multiple sets of GNSS accuracies as assumptions for defining RRM requirements. At least the following two sets are considered
-	Set#1: accuracy 15m, based on conditions in clause 6.2 of 38.171
-	Set#2: accuracy 100m, based on conditions in clause 6.3~6.5 of 38.171
Proposal 3: RAN4 to consider using different GNSS accuracy assumptions for different RRM requirements. 
Proposal 4: RAN4 to further discuss the need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements.

	R4-2110418
	Ericsson
	Observation 1: A UE specific margin of Te on top of existing UE initial access requirement will work if ΔUE-pos corresponds to table 3, that is from 114 m for SCS = 15 kHz in UL to 26 to 31 m for SCS = 120 kHz in UL.



2.2 Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
2.2.1 Sub-topic 4-1: General GNSS requirements
Open issues and candidate options before e-meeting:
Issue 4-1-1: Baseline for defining NTN RRM requirements
· Proposals
· Option 1: Take GNSS requirements in 38.171 as the baseline for defining NTN RRM requirements.
· Option 2: TBA
· Recommended WF
· TBA

Issue 4-1-2: Impact of time to first fix/time to subsequent fix on RRM requirements
Agreement from RAN4#98-bis-e: RAN4 shall figure out the accuracy or response time difference between TTFF and TTFS before concluding this issue. The impact on specific RRM requirements and respective scenarios is FFS.
· Proposals
· Option 1: RAN4 to further discuss the need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements.
· Option 2: Keep 20s response time as the starting point, perform further enhancement if TTSF application scenario is needed.
· Option 3: TBA
· Recommended WF
· TBA

Issue 4-1-3: Update rate of ephemeris
Agreement from RAN4#98-bis-e: RAN4 should further study whether and how update rate of ephemeris has impact when defining detailed RRM requirements.
· Proposals
· Option 1: RAN4 can focus on the NTN UE transmit timing error requirements firstly and then to decide the Update rate of ephemeris.
· Option 2: TBA
· Recommended WF
· TBA

Issue 4-1-4: Precision of ephemeris data
Agreement from RAN4#98-bis-e: RAN4 assumes that ephemeris of the satellite/HAPS is made available to UE in defining the RRM requirements. No further discussion on whether the satellite or HAPS has on-board GNSS. Further study on the precision of the ephemeris data.
· Proposals
· Option 1: The precision of ephemeris data are out of RAN4 scope. RAN4 can study on the precision of extrapolate the PVT data of satellite based on different ephemeris data modes.
· Option 2: The precision of ephemeris data and mode can be clarified by the NTN gNB vendor.
· Option 3: TBA
· Recommended WF
· TBA

2.2.2 Sub-topic 4-2: GNSS accuracy requirements
Open issues and candidate options before e-meeting:
Issue 4-2-1: Typical GNSS accuracy assumptions
· Proposals
· Option 1: Typical accuracy of GNSS may be more applicable for defining NTN RRM requirements. The max response time defined in TS38.171 are not applicable for defined RRM requirements for NTN UE.
· Option 2: RAN4 to consider multiple sets of GNSS accuracies as assumptions for defining RRM requirements. At least the following two sets are considered
· Set#1: accuracy 15m, based on conditions in clause 6.2 of 38.171
· Set#2: accuracy 100m, based on conditions in clause 6.3~6.5 of 38.171
· Option 3: TBA
· Recommended WF
· TBA

Issue 4-2-2: GNSS accuracy assumptions for different RRM requirements
· Proposals
· Option 1: RAN4 to consider using different GNSS accuracy assumptions for different RRM requirements.
· Option 2: TBA
· Recommended WF
· TBA

Issue 4-2-3: GNSS accuracy as UE capability
Agreement from RAN4#98-bis-e: The impact of GNSS accuracy should be considered when defining each RRM requirement
· Proposals
· Option 1: The GNSS accuracy used by UE can be clarified by NTN UE vendor, or report to network as UE capability. The GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements.
· Option 2: TBA
· Recommended WF
· TBA

2.2.3 Sub-topic 4-3: Reference GNSS scenario

Agreement from RAN4#98-bis-e: Typical and worst-case scenario parameters are FFS. For worst-case parameters, the following minimum requirements can be used as starting point:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s


· FFS how much total timing error budget the UE can consume
· FFS on how to narrow down from 3GPP spec such as 38.171 to avoid extensive discussion

Observation 1: A UE specific margin of Te on top of existing UE initial access requirement will work if ΔUE-pos corresponds to table 3, that is from 114 m for SCS = 15 kHz in UL to 26 to 31 m for SCS = 120 kHz in UL.
Open issues and candidate options before e-meeting:
Issue 4-3-1: Reference GNSS scenario
· Proposals
· Option 1: The worst-case scenario should be considered with first priority; the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	50m
	20 s



The typical-case scenario can be studied as well, the corresponding minimum requirements are as below:
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	20m
	2 s



· Option 2: TBA
· Recommended WF
· TBA

Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
· Proposals
· Option 1: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
· Option 2: TBA
· Recommended WF
· TBA
2.3 Companies views’ collection for 1st round 
2.3.1 Open issues 
Sub topic 4-1 
	Company
	Comments

	XXXEricsson
	Issue  4-1-1
Option2: In Our analysis in R4-2110418 and R4-2110416 we get 114 m to 26 m depending on SCS assuming that one extra Te is possible to use as a margin. This extra Te was, in turn picked from previous (TN) study of one-shot timing. Given that we get limits down to 26 m we think 38.171 might not be strict enough.
However Ericsson’s analysis does not include the feeder link NTA,common uncertainty. Let us say that this adds another 10% of CP then all “extra” margin of 1 x Te is already used up. This is a problem. We need to consider also the feeder link uncertainty for total system performance at gNB RX.

Issue 4-1-2
Option 1.

Issue  4-1-3
Option 1 is fine. The man contributing term in error budget is the UE position error. The update rate of ephemeris does have impact. Other companies like Mediatek have shown this, but the error is most likely smaller, for a wide range of update frequencies, than the UE position error.

Issue 4-1-4 
Option 2.

Issue 4-1-5 
Option 2.

	Qualcomm
	Issue 4-1-1
Regarding feeder link impact from Ericsson’s comment, RAN1 is still discussing it. Let’s wait for RAN1 progress further and continue discussion. There can be also other aspects that may need to be factored in total budget/margin.
And GNSS assumption can be also differently applied depending on RRM state, DRX, etc.

Issue 4-1-3
Do not disagree with Ericsson’s comment, but the impact can be different for different scenarios. For example, accuracy and update rate of neighbor/target measurement cell ephemeris information can be different from those of serving cells, i.e. cell position prediction may not be always negligible.

Issue 4-1-4
Option 2.

	Apple
	Issue 4-1-1: Baseline for defining NTN RRM requirements
Fine with option 1. The GNSS performance in 38.171 could be used as side condition to define NTN RRM requirement.
Issue 4-1-2: Impact of time to first fix/time to subsequent fix on RRM requirements
Option 1 is fine. If we use 38.171 as reference, the TTFF shall be used as baseline as well unless we can find another standard which capture the performance of TTSF. 
Issue 4-1-3: Update rate of ephemeris
Disagree on option 1. The update rate of ephemeris is up to two factors: how often network broadcast ephemeris, and how often UE conduct calculation. Both of them are implementation dependent, and we may not need to decide this rate as long as RRM requirement (e.g., Te) can be met.
Issue 4-1-4: Precision of ephemeris data
Option 2 is fine. But we don’t think this ephemeris data uncertainty shall be reflected in RRM requirement. For instance, in legacy TN RRM requirement, no such inaccuracy from network configuration is considered when we were defining requirement, e.g., network provided a wrong SMTC configuration or reference timing source.


	THALES
	Please see our paper in [99-e][230] NR_NTN_solutions_RRM_2: R4-2111477, which is providing some more information on these issues.

	MTK
	Issue 4-1-1: 
In our analysis in R4-2109855, we need to consider 30 m for higher UL SCS (i.e. 60kHz/120kHz). 
NTA,common uncertainty was not included in our analysis and it should be considered also based on RAN1’ outcome. 
Issue 4-1-3:  Fine with Option 1. 
Issue 4-1-4:  Fine with Option 2. 

	Huawei
	Issue 4-1-1: Baseline for defining NTN RRM requirements
Option 1.
We are not supposed to define new GNSS requirements in this WI, and we understand 38.171 is the right 3GPP spec to refer to.  
Issue 4-1-2: Impact of time to first fix/time to subsequent fix on RRM requirements
Option 1.
The impact of GNSS accuracy assumption on RRM requirements is clear, e.g. it needs to be accounted in UL timing accuracy requirements. However, how GNSS fix time (either TTFF or TTSF) assumption impacts RRM requirements is a bit unclear. Before discussing the exact assumption, we would like to understand more the relevance, e.g. which RRM requirements would be impacted.
Issue 4-1-3: Update rate of ephemeris
Option 1 is not very clear to us. We understand the update rate of ephemeris data is being discussed in RAN1/2, and should be taken as input for RAN4 to determine the UL timing requirements.  
Issue 4-1-4: Precision of ephemeris data
We can support both option 1 and option 2. RAN4 can discuss the assumption on PVT accuracy once RAN1/2 has concluded on the ephemeris data.

	Xiaomi
	Issue 4-1-1: GNSS requirements defined in TS38.171 can be used as the side condition.
Issue 4-1-3: As commented in thread#230, there is no need to define the update rate of ephemeris. In addition, RAN1 is discussing this issue. Maybe we can wait for RAN1’s conclusion. 

	ZTE
	Issue 4-1-1: Option 1. GNSS requirements in 38.171 could be used as the baseline.
Issue 4-1-2: Option 1.
Issue 4-1-3: Option 1.
Issue 4-1-4: Support option 1. Option 2 is also acceptable for us.

	CMCC
	Issue 4-1-1: Option1 for RRC_CONNECTED mode UE, and whether the requirements can be reused to RRC_IDLE/INACTIVE mode UE may need further study.
Issue 4-1-2: We think Option 1 and Option 2 are not conflict options. Both are fine for us.
Issue 4-1-3: OK with Option 1.
Issue 4-1-4: The precision of ephemeris data is out of RAN4 scope. The accuracy requirements are provided by RAN1’s input or NTN gNB vendor are both OK for us.

	CATT
	Issue 4-1-1:
Option 1 is acceptable. But which value in 38.171 is FFS. 
Issue 4-1-2:
Option 1 is acceptable. 20s cannot be accepted. 
Issue 4-1-3:
Support option 1. RAN4 will not specify the precision of ephemeris data. But when define RRM requirements such as timing, the usage of precision of ephemeris data should be considered. 
Issue 4-1-4:
Option 1 and option 2 are not exclusive.


 
Sub topic 4-2 
	Company
	Comments

	XXXEricsson
	Issue 4-2-1 
Option 3: In Our analysis in R4-2110418 and R4-2110416 we get 114 m to 26 m depending on SCS assuming that one extra Te is possible to use as a margin. This extra Te was, in turn picked from previous (TN) study of one-shot timing. Given that we get limits down to 26 m we think 38.171 might not be strict enough.
However Ericsson’s analysis does not include the feeder link NTA,common uncertainty. Let us say that this adds another 10% of CP then all “extra” margin of 1 x Te is already used up. This is a problem. We need to consider also the feeder link uncertainty for total system performance at gNB RX.

Issue 4-2-2 
Option 2: The UE initial and connected state access is probably the strictest case and this will set limits.  

Issue 4-2-3 
Option 2. However the GNSS accuracy used by UE is definitely a factor for specifying NTN RRM requirements.


	Apple
	Issue 4-2-1
This issue could be discussed together with Te requirement. Based on our analysis for Te requirement, we propose to use worst case of GNSS measurement accuracy in TS38.171, but can compromise to 50m accuracy as side condition.
Issue 4-2-2:
Need more discussion case by case.
Issue 4-2-3:
Disagree on option 1. The real GNSS accuracy/performance is UE implementation as long as 38.171 requirement can be met. We could use accuracy requirement from 38.171 as side condition for RRM requirement design.

	THALES
	Please see our paper in [99-e][230] NR_NTN_solutions_RRM_2: R4-2111477, which is providing some more information on these issues.

	MTK
	Issue 4-2-1: it would be better to discuss in #230. We need to consider 30 m for higher UL SCS (i.e. 60kHz/120kHz). 

	Huawei
	Issue 4-2-1: Typical GNSS accuracy assumptions
Option 2.
It is noted that the GNSS accuracy is heavily dependent on the GNSS side conditions. Higher GNSS accuracy is applicable in limited scenarios (e.g. LOS and non-moving), while a lower accuracy can be expected in more scenarios. So we suggest to multiple sets of GNSS accuracies as assumptions for defining RRM requirements.
Issue 4-2-2: GNSS accuracy assumptions for different RRM requirements
Option 1.
We think there may be no need to assume a very good GNSS accuracy for all RRM requirements because the different RRM requirements can tolerate different GNSS accuracies.
Issue 4-2-3: GNSS accuracy as UE capability
We do not support option 1. We suggest to take the GNSS accuracy requirements in 38.171 and related side condition as assumption for defining RRM requirements. As discussed in issue 4-2-1, GNSS accuracy is heavily dependent on the GNSS side conditions, so we do not think a fixed accuracy or reported capability can be assumed without considering the side condition.

	Xiaomi
	Issue 4-2-1: this issue is discussing in thread#230 for deriving Te requirement. For other RRM requirement, the GNSS accuracy can be discussed case by case.
Issue 4-2-2: For other RRM requirement, the GNSS accuracy can be discussed case by case.
Issue 4-2-3: prefer not define UE capability for GNSS accuracy.

	ZTE
	Issue 4-2-1: Suggest to discuss in email thread [230].It is related to Te.
Issue 4-2-3: Option 2.

	CMCC
	Issue 4-2-1: 
Option 2. We also want to add a new set to be considered
Set#3: accuracy 50m.
Issue 4-2-2: We do not have strong view for this issue. Just for clarification, if we use same accuracy for different RRM requirements, we would like to use the minimum error value among these requirements. 
Issue 4-2-3: We are OK with the last part that the GNSS accuracy used by UE may be a considering factor for specifying NTN RRM requirements. However, whether this accuracy need to report to network as a UE capability should be further studied. 

	CATT
	Issue 4-2-1:
Support option 1 and 3. And can be discussed together with Issue 4-3-1
Issue 4-2-2:
We think it’s better to finalize which RRM requirement will be affected by GNSS accuracy. We think timing requirements at least. Any other?
Issue 4-2-3:
Support option 1. But we are fine to come back to decision when the RRM requirements affected by GNSS accuracy are more agreeable for most of companies.


 
Sub topic 4-3 
	Company
	Comments

	XXXEricsson
	Issue 4-3-1 
Option 2: A comment to observation 1. In Our analysis in R4-2110418 and R4-2110416 we get 114 m to 26 m depending on SCS assuming that one extra Te is possible to use as a margin. This extra Te was, in turn picked from previous (TN) study of one-shot timing. Given that we get limits down to 26 m we think 38.171 might not be strict enough.
However Ericsson’s analysis does not include the feeder link NTA,common uncertainty. Let us say that this adds another 10% of CP then all “extra” margin of 1 x Te is already used up. This is a problem. We need to consider also the feeder link uncertainty for total system performance at gNB RX.
114-26 m assumes zero feeder link NTA,common uncertainty. If the feeder link NTA,common uncertainty is factored in, then maybe the UE positioning will have to be even stricter to meet total budget or the margins in Te be made smaller.

Issue 4-3-2 
Option 1: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.


	Apple
	Issue 4-3-1: Reference GNSS scenario
This issue could be discussed together with Te requirement on thread #230. We propose to use worst case of GNSS measurement accuracy in TS38.171, but can compromise to 50m accuracy as side condition
Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
Do not understand option 1. GNSS requirement is a separate performance requirement on GNSS chipset and it’s nothing to do with cellular connection status. But if GNSS performance is used as a side condition for RRM requirement design, then we could further study whether the side condition could be different between different RRC status (but that does not mean GNSS performance would be different among different RRC status). 

	THALES
	Issue 4-3-1 
Option 1. Please also see discussion in [99-e][230] NR_NTN_solutions_RRM_2.

Issue 4-3-2 
Option 1

Please see our paper R4-2111477.

	MTK
	Issue 4-3-1: Option 2, similar comment as Issue 4-2-1. 

	Huawei
	Issue 4-3-1: Reference GNSS scenario
This issue is similar to issue 4-2-1. 
We are fine with option 1, i.e. to consider multiple sets of GNSS accuracy requirements corresponding to different scenarios in 38.171.
Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
We support option 1. This is a valid issue and we need more time to check.

	Xiaomi
	Issue 4-3-1: the same comment as issue 4-2-1;
Issue 4-3-2: need more discussion case by case.

	ZTE
	Issue 4-3-1:  Option 2.
Issue 4-3-2:  Option 1.

	CMCC
	Issue 4-3-1: Option1.
Issue 4-3-2: Option1.

	CATT
	Issue 4-3-1:
We basically agree the position error in option 1. But cannot accept 20s for max response time for LEO. UE moves out of the cell when finish positioning. 
Issue 4-3-2:
We think it’s better to finalize which RRM requirement will be affected by GNSS accuracy. We think timing requirements at least. 



2.3.2 CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #1: General GNSS requirements
	Issue 4-1-1: Baseline for defining NTN RRM requirements
Candidate options:
-          Option 1: Wait for further progress from RAN1 with regards to feeder link uncertainty before decision on any baseline for GNSS requirements. 
-          Option 2: Take GNSS requirements in 38.171 as the baseline for defining NTN RRM requirements. FFS on specific values.

Recommendations for 2nd round: Discuss if the candidate options can be agreeable.
Issue 4-1-2: Impact of time to first fix/time to subsequent fix on RRM requirements
Tentative agreements: RAN4 to further discuss the need to define assumptions on delay or frequency of GNSS fix for defining RRM requirements.
Issue 4-1-3: Update rate of ephemeris
Tentative agreements: Most companies are fine with Option 1, but some ask for further clarification.
Candidate options: RAN4 can focus on the NTN UE transmit timing error requirements firstly and then to decide the Update rate of ephemeris.
Recommendations for 2nd round: Proposing companies should further elaborate.
Issue 4-1-4: Precision of ephemeris data
Tentative agreements: The precision of ephemeris data is out of RAN4 scope. FFS once further input is provided by RAN1/2

	Sub-topic #2: GNSS accuracy requirements
	Issue 4-2-1: Typical GNSS accuracy assumptions
As this issue is closely related to Te and in order to avoid redundant discussion, this issue should be discussed in thread #230.
Issue 4-2-2: GNSS accuracy assumptions for different RRM requirements
Tentative agreements: FFS. Finalize which RRM requirements will be affected by GNSS accuracy first.
Issue 4-2-3: GNSS accuracy as UE capability
Tentative agreements: Most companies prefer not to define a UE capability for GNSS accuracy..

	Sub-topic #3: Reference GNSS scenario
	Issue 4-3-1: Reference GNSS scenario
No clear consensus can be seen yet, several companies suggest that this issue should be discussed in #230 as it is related to Te requirements.
Issue 4-3-2: Applicability of GNSS requirements in RRC-IDLE/INACTIVE mode
Tentative agreements: Most companies agree with option 1, but further clarification might be necessary.
Candidate options: Whether the requirements can be applied to terminals in RRC-IDLE and RRC-INACTIVE mode should be further studied.
Recommendations for 2nd round: Proposing companies should further elaborate.




2.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

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



2.5 Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on general, GNSS and measurement-related NR NTN RRM requirements …
	FraunhoferYYY
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

