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The summary covers the contributions submitted under the following AI:
· 5.27.5	RRM core requirements	[NR_NTN_enh-Core]
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1) Please add your contact information in above table once you make comments on this email thread. 
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Coverage enhancement
Companies’ contributions summary
	R4-2304745
	Samsung
	Proposal 1: For objective of coverage enhancement, no impact on RRM requirements.

	R4-2305031
	ZTE
	Proposal 1: RAN4 shall wait for the substantive progress from RAN1/RAN2.

	R4-2305195
	Ericsson
	Observation 1: Coverage enhancement has no impact on RRM.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Moderator’s recommendation
· No discussion.

Summary for 1st round
[bookmark: _Hlk132882604]Moderator's conclusion:
· No discussion/conclusion.

NR-NTN deployment in above 10 GHz
Companies’ contributions summary
	R4-2304154
	Apple
	Proposal 1: RAN4 to specify the RRM requirement for NR-NTN deployment above 10 GHz bands after concrete conclusion is made in RF session, e.g., Rx beam-forming related RRM requirement.

	R4-2304368
	Qualcomm
	SCS for frequency band above 10GHz
Observation 1: To support UL SCS of 120kHz in frequency bands above 10GHz, when 120kHz of SSB SCS is assumed the overall UE and satellite positioning error shall not be larger than [30] meters, which may be achievable if UE mobility can be assumed stationary.
Observation 2: If UE mobility can’t be assumed stationary, UL SCS 60kHz with 120kHz of SSB SCS may allow a relaxed overall UE and satellite positioning error up to [60] meters, which resulting in a limited UL channel BW.
UE Mobility in frequency band above 10GHz
Proposal 1: RAN4 to postpone discussions on measurement and mobility requirements for the support of frequency band above 10GHz until the group gets more clarity on the use case and such from RF or interested parties.

	R4-2304425
	CATT
	[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Proposal 1: RAN4 to define RRM requirements for NTN in above 10GHz bands. Existing requirements for FR1 are used as baseline, and at least following aspects are considered
· Rx beam sweeping 
· New timing requirements
· Cell reselection
· Handover
· Conditional handover
· Random access
· BFD/RLM

	R4-2304501
	Nokia
	Observation 1: If 30 kHz SCS is deployed on NTN Ka bands, the phase noise might become an issue at the higher end of the spectrum.  
Transmit Timing accuracy
Observation 2: The relaxation of the timing error limit in Rel-17 was set between [14; 19]*64*Tc. The relaxation considered an inaccuracy up to 50 meters for GNSS positioning and up to 30 meters for satellite position.
Observation 3: In Rel-17, the inclusion of relaxed timing requirements due to GNSS and satellite position inaccuracies led to the exclusion of the 60 kHz of the FR1 operation since it would consume most of the delay budget. 
Observation 4: From a practical point of view, the total transmit timing error should be smaller than 4 Ts for 120 kHz and 8 Ts for 60 kHz. 
Observation 5: VSAT devices are more complex than regular handheld devices and might support tightened requirements.
Proposal 1: For the operation in the NTN Ka-bands, if the chosen SCS is 60 or 120 kHz, the transmit timing error limit must be tightened up to 4 Ts for 120 kHz and 8 Ts for 60 kHz. 
Proposal 2: If the transmit timing error cannot be tightened up, and the chosen SCS is 60 or 120 kHz, RAN4 shall ask RAN1 to provide alternative synchronization solutions for NTN. 
Timing Relationships
Observation 6: Koffset can support larger SCS. Kmac will require RAN2 specification update to support the range for Kmac. 
Proposal 3: When RAN4 reaches a definition on the choice of SCS for the operation in NTN Ka-Band, RAN4 shall request RAN2 to update the definition of  kmac. 
Beam Sweeping /Beam Correspondence
Proposal 4: If SCS to be used in NTN operation in Ka-Band (FR2-NTN)  is set to 60 kHz and 120 kHz, RAN4 to design requirements for inter-band mobility operation in NTN. 
Observation 7: In TN FR2, RRM requirements for mobility are scaled by different factors depending on UE power class. 
Proposal 5: Wait for the definition on UE power classes to be considered and before discussing the mobility requirements for NTN operation in the Ka Band (FR2-NTN). 
Impact on other RAN Groups
Proposal 6: When RAN4 reaches a definition on the choice of SCS for the operation in NTN Ka-Band, RAN4 shall request RAN1 to provide PRACH Configurations applicable for this band. 
Proposal 7: When RAN4 reaches a definition on the choice of SCS for the operation in NTN Ka-Band, RAN4 shall request RAN1 to provide symbol indexes for candidate SS/PBCH blocks applicable for this band and RAN2 to update the bitmap field descriptions accordingly.  

	R4-2304745
	Samsung
	Observation 1: The scope is identified as “study and identify NTN example band”. It doesn’t mention there will be fully support of satellite system in above 10GHz such as RRM core requirements. But there will be RRM performance requirements and test cases for support of NTN in above 10GHz. We also observed there are RAN discussion related it. We support to specify new RRM core requirements to support satellite system in above 10GHz. 
Proposal 2: Specify new RRM core requirements to support satellite system in above 10GHz. The analysis of RRM impact with support for NTN system in above 10GHz band in Proposal 11 can be included. 
Proposal 10: For RRM perspective, we propose to use SCS120kHz for RRM impacts on above 10GHz discussion. Further consider on 60kHz and 240kHz. 
Observation 2: For the same UE, we think the GNSS positioning accuracy should be the same if there is only one GNSS receiver.
Observation 3: If use the same positioning accuracy and same principle in Rel-17 NTN, the part of “Te_GNSS” cannot be accepted for 120kHz/240kHz SCS compared to the CP ratio. 
Proposal 11: Introduce higher UE positioning accuracy capability in above 10GHz band.
Observation 4: The current TN FR2 band is based on TDD system and RX beam sweeping it widely used in TN legacy FR2 RRM requirements.
Observation 5: In above 10GHz, VSAT with directive antenna will be supported. It is quite different from the legacy UE which can perform RX beam sweeping.
Observation 6: For NTN UE with parabolic antennas, it is hardly to perform RX beam sweeping as legacy FR2 TN UE. It is physically mechanical.  
Observation 7: For NTN UE with phase antenna array, it might perform different RX beams. But the range may be different as legacy FR2 TN UE. The legacy RX beam sweeping cannot be reused.
Proposal 12: For beam related in above 10GHz, RAN4 needs to discuss further by using different antenna types. Need further conclusions in RF session.

	R4-2304911
	LG
	Proposal 4: Clarification is needed whether Ka-band RRM requirements are out of scope or not in this release.

	R4-2305031
	ZTE
	Proposal 2: The current requirements for FR1 shall be the baseline or the starting point when RAN4 defines the requirements for NR NTN in above 10GHz.

	R4-2305195
	Ericsson
	Proposal 1: For above 10 GHz bands, mobility between 10 GHz bands ( e.g., intra-frequency and inter-frequency) is supported. Mobility between FR1 and 10 GHz bands in NTN isn’t covered by the WI.
Proposal 2: Table 1 below provides high level overview of existing RRM requirements which are possibly impacted due to the NTN operation in the 10 GHz bands. Note: the reference for comparison is existing NTN requirements in Rel-17.
Observation 2: In release 17 a UE GNSS position accuracy of 50 m was assumed together with a 30 m position error for the satellite. This led to the exclusion of SCS = 60 kHz for FR1.
Observation 3: With current release-17 GNSS position inaccuracies for UE and satellite (50 m and 30 m, respectively), then SCS = 120 kHz would result in zero margin for GNSS error.
Observation 4: A total positioning error of 37 meters (23 meters UE GNSS and 14 meters of satellite position error) would suffice for UE UL SCS = 60 kHz, corresponding to Te_NTN = 11 Ts.
Observation 5: ECP and UL SCS = 60 kHz work with existing 50 m UE position error and 30 m satellite position error.

	R4-2305340
	Huawei
	Proposal 1: RAN4 to define RRM requirements for NTN in above 10GHz bands. Existing requirements for FR1 are used as baseline, and at least following aspects are considered
- Rx beam sweeping are to be considered in measurement and mobility requirements
- New timing requirements are defined based on 60/120kHz SCS
Proposal 2: For NTN in Ka band,
- Define requirements for mobility within NTN Ka band
- Do not define requirements for mobility between NTN Ka band and NTN FR1
- Do not define requirements for mobility between NTN Ka band and TN in FR1 or FR2

	R4-2305845
	THALES
	Proposal 1: Send RAN4 LS to RAN1. The details are in the Annex and in the attached corresponding file.
Proposal 2: RAN4 RRM to further investigate the impact on the NTN specifications of supporting 60 kHz and 120 kHz in frequency range above 10 GHz.
Proposal 3: RAN4 RRM to further investigate maximum timing errors (Te_NTN) limits, maximum autonomous time adjustment step Tq_NTN and the aggregate adjustment rate Tp_NTN, for 60 kHz and 120 kHz sub-carrier spacing for NTN in above 10 GHz.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 2-1: Numerologies in NR-NTN above 10 GHz bands
Proposals
· Proposal 1: Qualcomm, Nokia, Samsung, Ericsson, Huawei, THALES
· Consider SSB SCS larger than 30kHz, i.e. 120kHz and 240kHz
· Consider UL SCS larger than 30kHz, i.e. 60kHz and 120kHz
[bookmark: _Hlk132095822]Moderator’s comment
· In order to support the channel bandwidth up to 400MHz (agreed in RF session) while preserving the existing (I)FFT size, the increase in UL SCS seems inevitable in the frequency band above 10GHz.
Moderator’s proposal
· Proposal: RAN4 to consider the following numerologies for RRM requirement definition:
· Consider SSB SCS larger than 30kHz, i.e. 120kHz and 240kHz
· Consider UL SCS larger than 30kHz, i.e. 60kHz and 120kHz

	Company
	Comments

	Nokia
	We agree with SSB SCS part. For the UL part it becomes conditional on the timing requirements. 

We don’t have major concerns in considering higher SSB SCS. There is no timing pre-compensation in DL. And larger SSB SCS aims at improving UL timing.  For UL, using 30 kHz may be impractical due to phase noise. So we need to consider higher SCS, but that requires tightening of Transmission timing compared to Rel-17 NTN. 



	Apple
	Fine with moderator’s proposal

	Qualcomm
	We are okay with Moderator’s proposal as a last resort. 
Our concern about increasing SCS is UE implementation, in particular timing tracking loop update frequency/cadence, may need a bit significant change compared to the normal TN based NR. In contrast to LTE, we expect typical NR UE is designed such that those loops would not be updated every slot or a few slots because SSB/TRS are anyway not going to be received at such a high rate. Therefore, tightening UE DL/UL timing accuracy to support high SCSs may result in quite a significant change to UE implementation.
We are also open to an alternative that is to exploit CA framework, meaning divide a large BW into multiple carriers with SCS of 30kHz for each so that the current FFT size per carrier can be preserved. 
In addition, if a large SCS is adopted for the support of spectrum above 10GHz, the applicability of DL/UL SCS larger than 30kHz can be dependent on the actual CBW of the cell or UE.

	LGE
	Fine with moderator’s proposal

	Ericsson
	The moderators proposal is fine. 

	Xiaomi
	Fine with moderator’s proposal

	Huawei 
	Support Moderator’s proposal. 

	vivo
	Fine with moderator’s proposal

	Samsung
	Fine with moderator’s proposal.
For SSB, we’d like to reuse current RAN1 physical layer structure such as referencePoinitAunit and ssb block in 38.211. Otherwise, we need to send LS to RAN1 to ask verification SS/PBCH block type A in Ka band. In addition, as agreed in BSRF session for SCS120 will be used as the co-existence and initial results shows the usage. Thirdly, the bandwidth, FFT size and N_RB in TN FR2 can be reused. 
For uplink SCS, the same reason as above. The major influence is the uplink timing issue. But we can discuss the issue in the following open issues. 

	CATT
	Fine with moderator’s proposal. 

	THALES
	Support moderator proposal. 
Please also note that there is a discussion in [309] to send LS to RAN1 to inform RAN1 with respect to the SCS configuration, together with the timing error accuracy discussions from RAN4 RRM.

	ZTE
	Fine with moderator’s proposal.



Issue 2-2: UE UL Timing Accuracy Requirements for higher UL SCS than 30kHz in NR-NTN above 10 GHz bands
Proposals
· Proposal 1: Qualcomm, Nokia, Samsung, Ericsson
· The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened compared to the assumption of the existing Rel-17 NR NTN (50 meters of max UE location estimation error and 30 meters of satellite position estimation error)
· Option 1: Qualcomm
· For UL SCS of 120kHz with 120kHz of SSB SCS, the total positioning shall not be larger than [30] meters, which may be achievable if UE mobility can be assumed stationary.
· If UE mobility can’t be assumed stationary, UL SCS 60kHz with 120kHz of SSB SCS may allow a relaxed overall UE and satellite positioning error up to [60] meters, which resulting in a limited UL channel BW.
· Option 2: Nokia
· For UL SCS of 60 kHz or 120 kHz, the transmit timing error limit must be tightened up to 4 Ts for 120 kHz and 8 Ts for 60 kHz.
· If the transmit timing error cannot be tightened up, and the chosen SCS is 60 or 120 kHz, RAN4 shall ask RAN1 to provide alternative synchronization solutions for NTN.
· Option 3: Ericsson
· A total positioning error of 37 meters (23 meters UE GNSS and 14 meters of satellite position error) would suffice for UE UL SCS = 60 kHz, corresponding to Te_NTN = 11 Ts
· Option 4: Samsung
· For the same UE, the GNSS positioning accuracy should be the same if there is only one GNSS receiver. 
· If use the same positioning accuracy and same principle in Rel-17 NTN, the part of “Te_GNSS” cannot be accepted for 120kHz/240kHz SCS compared to the CP ratio.
· Introduce higher UE positioning accuracy capability in above 10GHz band
· Proposal 2: Nokia, Ericsson
· If the transmit timing error cannot be tightened,
· Option 2: Nokia
· If the chosen SCS is 60 or 120 kHz, RAN4 shall ask RAN1 to provide alternative synchronization solutions for NTN.
· Option 3: Ericsson
· ECP and UL SCS = 60 kHz work with existing 50 m UE position error and 30 m satellite position error
Moderator’s comment
· RAN4 discusses UE UL timing accuracy requirements (Te_NTN) first, and other UE UL timing requirements can be further discussed later.
Moderator’s proposal
· Proposal: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened compared to the assumption of the existing Rel-17 NR NTN.
· The exact values and required conditions will be further discussed/determined in the future meetings.
· Alternatives can be further discussed, e.g. ECP, limiting UL SCS, limiting SSB SCS, limiting UE mobility, CA, etc.

	Company
	Comments

	Nokia
	We prefer option 2, by tightening the UE transmission timing requirements we can guarantee the system will work as desired. 

	Apple
	Agree with moderator’s proposal, but we would like to add one note that such maximum total positioning error due to UE location and Satellite position estimation error will not be specified in the requirement (it’s just assumption to derive the timing requirement. )
Revised proposal:
· Proposal: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened compared to the assumption of the existing Rel-17 NR NTN.
· The exact values and required conditions will be further discussed/determined in the future meetings.
· Alternatives can be further discussed, e.g. ECP, limiting UL SCS, limiting SSB SCS, limiting UE mobility, CA, etc.
Note: the above “maximum total positioning error due to UE location and Satellite position estimation error” will not be specified in the requirement but it’s only used as an assumption to derive the UE Tx timing requirement.

	Qualcomm
	Okay with Moderator’s proposal and Note proposed Apple. And the decision can be up to the conclusion of Issue 2-1.

	LGE
	Fine with Moderator’s proposal. But in the second bullet, what is CA? Is CA (Carrier Aggregation) included in release-18?

	MTK
	Considering the timing error may not need to be tightened if ECP is adopted.  We would suggest to keep options other than tighten the timing error, e.g. 
· Option 1: total positioning error due to UE location and Satellite position estimation error shall be tightened
· Option 2: other alternatives to keep assumption on the position estimation error e.g. ECP, limiting UL SCS, limiting SSB SCS, limiting UE mobility, CA, etc.


	Ericsson
	The moderators proposal is fine.

	Xiaomi
	Fine with Moderator’s proposal and the Note proposed by Apple.

	Huawei 
	Fine with Moderator’s proposal and the Note proposed by Apple.

	vivo
	Fine with Moderator’s proposal and the Note added by apple. 

	Samsung
	Fine with Moderator’s proposal. 
We are open to discuss the values and conditions in the following meetings. 
In the WID, “Only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands.” At the same time, VSAT is also supported in FR1. So we propose to use it to future discussion. 
For the “CA” in second bullet, is it the same proposal from Qualcomm in Issue 2-1? If so, we think RAN1 work is involved. We would like to reuse the current TN FR2 structure. 

	CATT
	Fine with moderator’

	THALES
	Moderator proposal seems reasonable. Not sure why CA is included here.. if only cited as example, that is ok as well.
Most probably Te, Tp, Tq values should be revised for NTN in above 10 GHz.



Issue 2-3: Measurement and Mobility Requirements in NR-NTN above 10 GHz bands
Proposals
· Proposal 1: Apple, Qualcomm, Samsung
· Postpone discussions on measurement and mobility requirements for the support of frequency band above 10GHz until the group gets more clarity on the use case and such from RF or interested parties.
· Proposal 2: Ericsson, Huawei
· Do not define requirements for mobility between NTN Ka band and NTN FR1
· Proposal 3: Huawei
· Do not define requirements for mobility between NTN Ka band and TN in FR1 or FR2

Moderator’s recommendation
· No discussion in this meeting. The detailed RRM requirements to be impacted will be discussed in future meetings when the group gets more clarity on the use case and such from RF or interested parties. For instance, whether and how to define measurement and mobility requirements can be different depending on whether the UE has a parabolic antenna or phase antenna array.

Issue 2-4: Other impacts
Proposals
· Proposal 1: Nokia
· When RAN4 reaches a definition on the choice of SCS for the operation in NTN Ka-Band, 
· RAN4 shall request RAN2 to update the definition of kmac
· RAN4 shall request RAN1 to provide PRACH Configurations applicable for this band
· RAN4 shall request RAN1 to provide symbol indexes for candidate SS/PBCH blocks applicable for this band and RAN2 to update the bitmap field descriptions accordingly
· Proposal 2: THALES
· Send an LS to RAN1 cc RAN2 with the following question:
· What would be the impact on the NTN specifications of supporting FDD mode with 60 kHz and 120 kHz in frequency range above 10 GHz

Moderator’s recommendation
· Based on the progress of the first round, companies can start drafting an LS to capture the status of the discussion and potential impacts on RAN1 and/or RAN2 specifications in the second round.

Summary for 1st round
Issue 2-1: Numerologies in NR-NTN above 10 GHz bands
Offline Agreement
· RAN4 to consider the following numerologies for RRM requirement definition for NR-NTN above 10 GHz bands:
· Consider SSB SCS larger than 30kHz, i.e. 120kHz and 240kHz
· Consider UL SCS larger than 30kHz, i.e. 60kHz and 120kHz
· RAN4 to send an LS to RAN1 and RAN2

Issue 2-2: UE UL Timing Accuracy Requirements for higher UL SCS than 30kHz in NR-NTN above 10 GHz bands
Tentative Agreement:
· The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened compared to the assumption of the existing Rel-17 NR NTN.
· The exact values and required conditions will be further discussed/determined in the future meetings.
· Alternatives can be further discussed, e.g. ECP (only for 60kHz SCS), limiting UL SCS, limiting SSB SCS, limiting UE mobility, etc.
· Note: the above “maximum total positioning error due to UE location and Satellite position estimation error” will not be specified in the requirement but it’s only used as an assumption to derive the UE Tx timing requirement.

Issue 2-3: Measurement and Mobility Requirements in NR-NTN above 10 GHz bands
Offline Agreement
· Do not define requirements for mobility between NTN Ka band and NTN FR1 for Rel-18
· Do not define requirements for mobility between NTN Ka band and TN in FR1 or FR2 for Rel-18

Comment during Offline GTW:
· THALES: use case/device type is under discussion in RF session.
· Nokia: For VSAT, RRM impacts on “beam sweeping delay” “beam sweeping factor”
· Samsung: FR1 is not precluded for VSAT. Wait for RF 
· Nokia-THALES: Under discussion in RNA4 on the definition of “VSAT and ESIM”
· THALES: The number of beams VSAT UE can form is also under discussion in RF
· THALES-ECHOSTAR : device for Ka band will be completely different UE types than FR1 UEs.

Issue 2-4: Other impacts
Further discussion in 2nd round:
· In the LS to be sent to RAN1 and RAN2 as an outcome of Issue 2-1, include the following:
· request RAN2 to update the definition of kmac
· request RAN1 to provide PRACH Configurations applicable for Ka band
· RAN1 to provide symbol indexes for candidate SS/PBCH blocks applicable for this band and RAN2 to update the bitmap field descriptions accordingly
· Include other relevant agreements to be made in the topic of “NR-NTN deployment in above 10 GHz”

Network verified UE location
Companies’ contributions summary
	R4-2304425
	CATT
	Proposal 2: RAN4 to define measurement delay and accuracy requirements for UE Rx-Tx time difference measurement to support the network verified UE location in NTN by taking the existing TN requirements as starting point. 
Proposal 3: RAN4 to wait for further RAN1/2 progress to define the measurement delay requirements for UE Rx-Tx measurement in NTN. 
Proposal 4: RAN4 to discuss the accuracy requirements for UE Rx-Tx in NTN considering at least the following aspects: 
- Side condition
- Channel model
- Number of samples

	R4-2304646
	CMCC
	Proposal 1: For network verified UE location, suspend the discussion until enough input from RAN1 agreement.

	R4-2304745
	Samsung
	Proposal 3: FFS on UE Rx-Tx time difference measurements and RSTD measurements etc. More other WGs progress is needed.

	R4-2305195
	Ericsson
	Observation 6:  Network verified UE positioning in NTN is expected to exploit multiple RTT measurements performed on PRS resource(s) transmitted from the same satellite over different time occasions.
Proposal 3: RAN4 shall study RRM requirements on UE Rx-Tx time difference measurements specified by single satellite based multi-RTT solution in NTN, e.g. measurement period requirements, report mapping.
Observation 7: Frequently encountering cell changes in NTN (LEO deployment) in multi-RTT measurement procedure isn’t corner case. 
Proposal 4: Study multi-RTT measurement requirements in NTN compatible with cell change, e.g. HO.

	R4-2305340
	Huawei, HiSilicon
	Proposal 3: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement. 
-	Existing TN requirements can be used as baseline.
-	NTN specific aspects can be further discussed based on RAN1 progress
-	Side condition is FFS
Proposal 4: RAN4 waits for RAN1 conclusion on whether updates to UE/gNB Rx-Tx report mapping.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Moderator’s recommendation
· No discussion in this meeting. More progress in RAN1 is needed.
· There was a proposal to study potential impacts on multi-RTT measurements due to frequent cell changes. The issue can be discussed if more detailed observations/proposals are shared.

Summary for 1st round
Moderator's conclusion:
· No discussion/conclusion. More progress in RAN1 is needed.

gaosuniyigehaoxiaNTN-TN and NTN-NTN cell reselection enhancements
Companies’ contributions summary
	R4-2304154
	Apple
	Proposal 2: 
For NTN-TN and NTN-NTN mobility and service continuity enhancements, RAN4 RRM work can start after RAN2 has more conclusions. 
In addition, RAN4 to agree:
· the RRM requirement for timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN cell reselection requirement with earth moving cell. 

	R4-2304425
	CATT
	NTN-NTN cell reselection for earth moving cell
Proposal 5: RAN4 to define requirements for location based cell reselection for earth moving cell and wait for more progress for time based cell reselection.
NTN-TN cell reselection to reduce UE power consumption 
Proposal 6: RAN4 to define the cell reselection requirements for the case when UE is outside the TN coverage.

	R4-2304646
	CMCC
	NTN-NTN cell reselection for earth moving cell
Proposal 2: For location-based measurement requirements with earth moving cell, the RRM requirement for location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point, which is:
· UE initiates the measurement for cell-reselection in IDLE/Inactive mode if the distance between UE and serving cell reference location is longer than a “network-configured threshold”. 
· The definition of reference location and “network-configured threshold” should further link to RAN2’s specification.
Proposal 3: For time-based measurement requirements with earth moving cell, RAN4 should wait further progress from RAN2.
NTN-TN cell reselection to reduce UE power consumption
Observation 1: RAN4 should investigate the measurement mechanism and requirements based on following assumptions:
· UE is only required to perform the measurements only when UE is under TN coverage. 
· If UE is required to perform both NTN and TN frequencies measurement, TN frequencies measurement is prioritized.
Proposal 4: For inter-frequency measurement of NTN-TN cell reselection, the current R17 NTN measurement capability and requirements could be the baseline.

	R4-2304745
	Samsung
	NTN-NTN cell reselection for earth moving cell
Proposal 4: For Rel-18 NTN-NTN cell reselection enhancement, R17 fixed reference location cannot be used. The timing information for reference location and location thresholds should be introduced to consider whether can skip intra-/inter frequency measurements in cell reselection. 
Proposal 5: The requirements in 38.133 Table 4.2C.2.3-2 and 4.2C.2.4-2 can be used the start point to discuss NTN-NTN cell reselection for earth moving cells.
Proposal 6: For Rel-18 NTN-NTN cell reselection enhancement, the R17 cell stop time can be used in earth moving cells. RAN4 needs to further discuss on it.
NTN-TN cell reselection to reduce UE power consumption
Proposal 8: There is no RRM requirements in Rel-17 cell reselection for NTN-TN scenario. RAN4 needs to specify new cell reselection for NTN-TN. RAN4 needs to discuss and conclude the details of scope in Rel-18. E.g. whether NTN network contains GEO/NGEO, earth fixed cells or earth moving cells. 
Proposal 9: Define different cell reselection requirements when the serving cell is TN cell or NTN cell. Separate NTN-TN and TN-NTN cell reselection.

	R4-2304769
	Xiaomi
	NTN-NTN cell reselection for earth moving cell
Proposal 1: The location based cell reselection requirement defined in Rel-17 is applied to earth-moving cell.
NTN-TN cell reselection to reduce UE power consumption
Proposal 2: RAN4 to discuss whether the TN coverage is TN NR coverage or TN NR and/or LTE coverage.
Proposal 3: RAN4 to define the RRM requirements for TN frequency layer, e.g. cell reselection requirement and maximum interruption in paging reception during cell reselection to a TN cell.

	R4-2304818
	MediaTek inc.
	NTN-NTN cell reselection for earth moving cell
Observation 1: RAN2 agreed for earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused.
Proposal 2: RAN4 to discuss the RRM requirement for location-based cell reselection for earth-moving cell.
NTN-TN cell reselection to reduce UE power consumption
Proposal 1: RAN4 to discuss the requirement impact on cell reselection when TN coverage area information is provided.

	R4-2304911
	LG
	NTN-NTN cell reselection for earth moving cell
Proposal 1: Wait for RAN2 conclusion for earth moving cell to define RRM requirements.
NTN-TN cell reselection to reduce UE power consumption
Proposal 2: Wait for RAN2 conclusion for NTN-TN mobility to reduce power consumption
Proposal 3: Further discuss if measurement relaxation to reduce power consumption for NTN-NTN cell reselection is available for LEO case.

	R4-2305031
	ZTE
	NTN-NTN cell reselection for earth moving cell
Observation 1: For earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused.
Observation 2: Both of two scenarios can not complete the cell re-selection based on the current requirements, so more information and parameters for cell re-selection shall be needed.
Proposal 3: RAN4 shall consider to restrict the use of the values of DRX cycle for earth moving cell, e.g. for earth moving cell the DRX cycle shall be 0.64s or 0.32s.
Proposal 4: The current requirements for quasi-fixed cell shall be the baseline or the starting point when defining the requirements for earth moving cell.
Proposal 5: Wait for more RAN2 outcomes on information and parameters to be used for the cell re-selection measurement.
NTN-TN cell reselection to reduce UE power consumption
Observation 3: As for scenario the partial and full overlap between the TN coverage and the NTN coverage, if the UE measure the TN neighbouring cell the power saving maybe not be met, on the contrary, if the UE is still in the NTN cell and doesn’t perform TN neighbouring cell measurement, it can save the power consumption but how about the higher priority for TN neighbouring cell measurement.
Proposal 6: RAN4 to discuss potential RRM impacts for NTN-TN mobility when there are enough outcomes in RAN2.
Proposal 7: RAN4 can send LS to RAN2 to consider the scenario that the partial and full overlap between the TN coverage and the NTN coverage and let RAN2 provide the additional information for NTN-TN mobility so as to save the power consumption, if necessary.

	R4-2305055
	vivo
	NTN-NTN cell reselection for earth moving cell
Observation 1: If only the distance threshold is provided but no cell coverage information or the distance threshold is equal to the cell radius, it is difficult to assess whether the cell reselection measurement can be completed before the cell stops covering the area of UE.
Observation 2: If the coverage of serving cell is small, cell reselection measurement cannot be finished before UE leaves the coverage area of serving cell even the measurement starts from the very beginning of UE starting camping on the cell.
Proposal 1: For location-based measurement initiation, the coverage information of serving cell is necessary for helping UE to assess whether all the neighbour cell measurement can be completed before UE leaves the coverage area of serving cell.
Proposal 2: RAN4 to send a LS to ask RAN2 to introduce the coverage information of serving cell for location-based measurement initiation.
NTN-TN cell reselection to reduce UE power consumption
Proposal 3: RAN4 to wait more progress in RAN2 to study if there has potential RAN4 impacts of NTN-TN mobility enhancements.

	R4-2305195
	Ericsson
	NTN-NTN cell reselection
Observation 8: Long Ttrigger may cause increment of failure rate of reselection, how to avoid no any measurement requirement under the framework of Ttrigger shall be studied.
Proposal 11: To improve efficiency of measurements for reselection, additional associated conditions can be added under the framework of Ttrigger:
· If time span from broadcast time of T-Service to the time instant of T-Service is longer than Ttrigger with Kcarrier=[1 or the number of [known] cell], and there are one or more than one inter-frequency cell is [known], then the measurement requirement to inter-frequency is valid.
· If time span from broadcast time of T-Service to the time instant of T-Service is longer than Ttrigger with Kcarrier=0, and at least one intra-frequency cell is [known], then the measurement requirement to intra-frequency is valid.
NTN-TN cell reselection to reduce UE power consumption
Proposal 5: RAN4 shall revisit the applicability of mandatory assistance information of neighbor NTN cells ( e.g. ephemeris data, frequency layer and PCI) to a serving NTN cell in NTN-TN scenario. The information is beneficial but shall not be mandatory to mobility from TN to NTN.
Proposal 6: RAN4 study shall comply with the following essential guidelines in NTN-TN scenario and use them as baseline to study corresponding RRM requirements.
· UE isn’t required to measure at TN frequencies if it is outside the TN coverage.
· UE shall prioritize TN frequencies if it is located in the both NTN/TN coverage.
Proposal 7: Priority (explicit or implicit) on TN cell in  NTN/TN mobility requests differentiation between cell reselection from NTN to TN and cell reselection from TN to NTN. How to prioritize TN cell in the two cases shall be studied.
Proposal 8:  Definition of assistance information indicating TN cell coverage is up to RAN2. But in practice the assistance information may not always correctly reflect the TN cell coverage. Consequently, measurement optimization/robustness to deal with inaccuracy of coverage information should be studied further in RAN4. At the least, two kinds of approaches should be studied, e.g. for the case of UE mobility from NTN to TN:
· UE can try measurement when UE’s close to TN cell coverage indicated by network and stop measurement for a while if no TN cell is detected, or
· UE can perform relaxed measurement when UE’s close to TN cell coverage indicated by network and switch to normal measurement if TN cell is detected.

	R4-2305340
	Huawei, HiSilicon
	NTN-NTN cell reselection for earth moving cell
Proposal 5: Location based cell reselection measurement requirements for earth fixed cell are re-used for earth moving cell.
NTN-TN cell reselection to reduce UE power consumption
Proposal 6: RAN4 to discuss possible RRM impacts of TN-NTN cell reselection enhancements when there are enough progresses in RAN2 related to UE measurement behavior.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 4-1: NTN-NTN Cell reselection enhancements for earth moving cell
Proposals
· Proposal 1: Apple, CATT, CMCC, LG, Huawei
· Wait for further progress from RAN2
· View 1: Apple, CATT, CMCC, Xiaomi
· RRM requirements for [timing based and] location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN cell reselection requirements for earth moving cell
· View 2: Samsung
· R17 fixed reference location cannot be used. The timing information for reference location and location thresholds should be introduced to consider whether can skip intra-/inter frequency measurements in cell reselection
· The requirements in 38.133 Table 4.2C.2.3-2 and 4.2C.2.4-2 can be used the start point to discuss NTN-NTN cell reselection for earth moving cells
· R17 cell stop time can be used in earth moving cells
· View 3: vivo
· For location-based measurement initiation, the coverage information of serving cell is necessary for helping UE to assess whether all the neighbour cell measurement can be completed before UE leaves the coverage area of serving cell
· send a LS to ask RAN2 to introduce the coverage information of serving cell for location-based measurement initiation
· Proposal 2: ZTE
· Consider to restrict the use of the values of DRX cycle for earth moving cell, e.g. for earth moving cell the DRX cycle shall be 0.64s or 0.32s
· Proposal 3: Ericsson
· To improve efficiency of measurements for reselection, additional associated conditions can be added under the framework of Ttrigger:
· If time span from broadcast time of T-Service to the time instant of T-Service is longer than Ttrigger with Kcarrier=[1 or the number of [known] cell], and there are one or more than one inter-frequency cell is [known], then the measurement requirement to inter-frequency is valid.
· If time span from broadcast time of T-Service to the time instant of T-Service is longer than Ttrigger with Kcarrier=0, and at least one intra-frequency cell is [known], then the measurement requirement to intra-frequency is valid.

Moderator’s recommendation #1
· For time-based cell reselection in earth moving cell NTN deployments,
· no discussion in this meeting. Wait for further progress from RAN2
[bookmark: _Hlk132102936]Moderator’s recommendation #2
· For location-based cell reselection in earth moving cell NTN deployments, discuss the following aspects:
· Whether the coverage information of serving cell is (absolutely) necessary
· Whether and to what extent restrict the use of the values of DRX cycle

	Company
	Comments

	Nokia
	Agree with Moderator’s recommendation 1. 
On Moderator’s Recommendation 2, “coverage information”  is too broad of a definition. I believe the idea is to introduce a method such that the UE can estimate when the coverage will not be available (something similar to t-service). If that’s the case, then we see it as a potentially useful parameter. 
But we don’t agree to restrict the values of DRX Cycle, unless more data is provided supporting this change. In NTN, cells may be quite large, up to hundreds of kms (TR 38.821). One cell might have 500 km diameter, for example, and the coverage time may surpass 1 minute. This is similar to a legacy UE travelling on a road. 

	Apple
	Agree with moderator’s recommendation #1.
For moderator’s recommendation #2:
(1) Regarding coverage information of serving cell is necessary or not, RAN2 agreed that serving cell reference location and a distance threshold/radius will be broadcast for earth-moving cell, and other parts of additional information are under discussing in RAN2. The last RAN2 meeting agreement is as following:
A serving cell reference location and a distance threshold/radius will be broadcast for earth-moving cell. FFS on whether the R17 IEs are reused or not. FFS on whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris).
Thus, we think RAN4 can discuss the requirement after RAN2 concluded on such coverage information.
(2) Regarding the restricting the use of the values of DRX cycle, the analysis is similar as what RAN4 discussed in R17, and eventually in R17 the compromise is restrict on 2.56s only from the requirement application (in our previous paper, our consideration of compromise is because one LEO may associated with multiple footprints with the same PCI). 
We didn’t see new reason here to further restrict the DRX.


	Qualcomm
	For Moderator’s recommendation #2:
We are not sure if coverage information of serving cell is absolutely necessary. Besides, it is unclear if “/” in “threshold/radius” of the RAN2 agreement is meant “and” or “or.” In our understanding, whether “both” or “threshold only” or “radius only” is still under discussion in RAN2.

	CMCC
	Ok with moderator’s recommendation #1.
For moderator’s recommendation #2:
Based on RAN2’s agreement so far, we think coverage information of serving cell is needed. However, RAN2 has not completed the design of location-based cell reselection rules, we think RAN4 could discuss the coverage information related issue after RAN2 give a whole picture.
We understand the motivation of limiting the DRX cycle to smaller value, LEO earth moving cell may have less serving time compared with LEO quasi-fixed cell. However, we would like to keep the open, let companies have more investigation on the budget of serving time, measurement requirements and so on.

	LGE
	Fine with moderator’s recommendation #1.
For moderator’s recommendation #2.
We think RAN4 waits RAN2 decisions for coverage information
We are open to discuss DRX cycle for earth moving cell. Is it means that shorter than 2.56s DRX cycles are restricted in earth moving LEO scenario? In our understanding, 2.56s DRX cannot be used for earth moving LEO satellite in current spec.

	MTK
	Ok with moderator’s recommendation #1.
For moderator’s recommendation #2:
We think serving cell’s location related information (e.g. reference location, epoch time, distance threshold) is necessary for location-based cell reselection requirements. Besides, the exact parameters can wait for RAN2.

	Ericsson
	For location-based cell reselection, what and how information is provided is under discussion in RAN2, but anyhow there shall be some information validating measurements. We suggest FFS on this issue.
Regarding DRX cycle, we slightly intent to keep current restriction ‘The UE is not required to meet the requirements for 2.56s DRX cycle length for earth-moving LEO deployment.’ Further limitation relies on practical beam/cell footprint as proposal mentioned, it can up to satellite implementation. 

	Xiaomi
	Recommendation #1:
Fine with moderator’s recommendation.
Recommendation #2:
According to RAN2 agreement so far, the coverage information is needed, RAN4 can discuss the RRM impact after more RAN2 conclusions are reached.
Regarding DRX cycle restriction, we do not think there is an issue in FR1. For above 10 GHz bands, if Rx beam sweeping is considered, we are open for further study the issue.

	Huawei 
	Fine with moderator’s recommendation #1.
On moderator’s recommendation #2,
We are not sure if the coverage information is absolutely necessary. In our understanding, the information is mainly used by UE to determine whether neighbor cell measurements can be completed before leaving the cell coverage. On the other hand, UE could just try to measure as many as possible neighbor cells no matter if it can measure all neighbor cells before leaving the cell coverage. Anyway, we believe this should be an RAN2 issue, and RAN4 can just wait for the RAN2 conclusions. 
On DRX cycle, we do not see the need to have further restriction. The coverage duration in LEO moving cell can vary depending on the NW deployment and the covered area on earth (e.g. low or high latitude), and can be up to several mins. Further restricting the applicable DRX cycle will reduce the NW flexibility, which is not preferred. In any case, it is up to NW to decide which DRX cycle to use.

	vivo
	Fine with moderator’s recommendation #1.
For moderator’s recommendation #2, regarding the issue of providing the cell coverage information to UE, it is our proposal. We would like to explain more in response to companies’ comments.
· To the question why the coverage information of serving cell is necessary: 
According to the RAN2 latest conclusions above, location-based cell measurement initiation is supported in earth-moving cell and the measurement rules of quasi-fixed cell will be reused for moving cell scenario, in which UE initiates measurements when its location to serving cell reference location is larger than the configured distance threshold. Based on above initiation criterion, UE can clearly know when to initiate cell reselection measurement. However, compared with quasi-earth fixed cell, the earth-moving cell coverage area will move over time with high speed, which leads that UE may stay in this serving cell for a short duration. From this perspective, additional information is needed to assist UE to estimate the distance between UE and the edge of serving cell to further check whether the cell reselection could be finished within the remaining service time. We confirm that the interpretation on the coverage information from Nokia is exactly what we proposed.
· To the question why does the discussion of coverage information belong to RAN4 issue and we need to send LS to RAN2 to introduce this information:
Let’s firstly review the location-based measurement criteria for quasi-fixed cell case, in which UE initiates measurements when its location to serving cell reference location is larger than the configured distance threshold. From RAN2 perspective, they mainly focus on designing the mechanism to specify the initiation way of cell re-selection measurement, which is based on the working assumption that the distance threshold has already been properly configured and quasi-fixed cell covers the same geographic area for a period of time. Therefore, there has no additional coverage information needed. 
If we turn to the time-based measurement criteria for fixed cell case, we can easily find that all the discussion related to Trigger was in RAN4 and the corresponding clarification was also eventually captured in RAN4 spec. Naturally, for the discussion to introduce the similar principle on how to guarantee that the measurement could be completed before the cell stops covering for location-based measurement in moving cell, it also needs to be firstly initiated from RAN4 side. 
Moreover, as pointed from QC delegate, according to the RAN2 agreement which states ‘A serving cell reference location and a distance threshold/radius will be broadcast for earth-moving cell.’, it is not very clear about if “/” in “threshold/radius” of the RAN2 agreement is meant “and” or “or.” For this part, since RAN2 has been agreed that the location-based will be reused in moving cell case, our interpretation is, the same type of basic parameters will be provided for UE, e.g., the distanced threshold and the reference location of serving cell. The radius will not be provided. And after checking RAN2 discussion, we observed that there did not seem to be any discussion in RAN2 about providing coverage information to assess whether measurements could be completed. That is the reason why we think a LS is necessary to inform RAN2 that the cell coverage information needs to be provided. On the other hands, even RAN2 is also discussing the issue related to coverage information in parallel, we believe that it would be helpful for RAN2 if RAN4 can provide them with some RAN4 related information by sending a LS.
Based on the answers to the above questions, we still see the necessity to send a LS to RAN2 to inform concerns from RAN4 perspective and introduce the coverage information of serving cell for location-based measurement initiation.

	Samsung
	For moderator’s recommendation #1, we think R17 cell stop time can be used in condition. But we agree to wait for RAN2 progress.
For moderato’s recommendation #2, whether the “coverage” is needed, from RAN2’s agreements, it is ambiguous. We are fine to wait RAN2’s conclusion. Need clarification: the coverage is only cell radius or any other type?
For the DRX restriction, we prefer to leave it as FFS. This is highly related to the cell radius or beam footprint size. We need the consensus what values will be used as assumption. Is it agreeable to use the values in 38.821?

	CATT
	Support moderator’s recommendation #1. 
For recommendation #2, since the coverage information is discussing in RAN2 and has been agreed to provide in broadcast, we think we can wait for RAN2 progress. 
For the DRX restriction, we think we can firstly discuss the requirements based on existing assumption in R17 and further revisit it if technical issues identified. 

	ZTE
	For the restrict the DRX cycle, we deem that we can open to discuss. In the current spec 2.56s is not suitable for earth moving cell and we agree with that. But based on the RAN2’s progress, we should study the location based method firstly, and the current method only for quasi-fixed cell and after the concrete calculation based on the values in TS38.821 we found that the 1.28s also can not satisfy the requirements for earth moving cell, so we propose to maybe we can restrict the DRX cycle as what we did in R17, we also follow the GTW agreements and can be FFS and discuss in the further meeting.



Moderator’s recommendation #3
· Further discuss whether and how to manipulate Kcarrier in Ttrigger.

	Company
	Comments

	Nokia
	This recommendation and proposal deserves to be treated in a separate issue. They’re not related to “earth moving cell” as the title of the issue suggests. 

The manipulation proposed to Ttrigger by Ericsson in their paper is effectively changing the Ttrigger scaling factor from “T_detect” to “T_evaluate”. Is that the intention?

Also, we would like to raise to other companies that Ttrigger is now defined as Ttrigger = max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter). It is missing the scaling factor KSMTC. Should the formula be amended to consider the whole detection time?

	Apple
	We are open to further discuss this issue. 
But we observed that this issue is mainly up to UE implementation. For instance, for inter-frequency measurement on CC1 and CC2, the UE may measurement these two CCs in two possible patterns (e.g., 2 samples for each CC measurement): (1) CC1-CC1-CC2-CC2, or (2) CC1-CC2-CC1-CC2. If UE is using 2nd pattern for measurement, even though the remaining time before stopping service is longer than Ttrigger with Kcarrier=1, but UE still cannot complete the measurement on any of the CCs in this case.

	CMCC
	We have similar observation as Nokia, it seems that this Ttrigger method is not limited to “earth moving cell”, more clarification is needed.
If it is only for earth moving cell, then time-based cell reselection in earth moving cell still needs more inputs from RAN2, we can discuss it later.

	Ericsson
	Our intention is to make Ttrigger more efficient.  In case of more than one inter-frequency layer and/or DRX cycle, Ttrigger might be unnecessarily long, in turn no any requirements in long time period before expiry of serving cell.
Answers to Nokia and CMCC’s questions: It isn’t for earth-moving satellite only, it can be separated to an independent issue.
To Nokia’s question, ‘changing the Ttrigger scaling factor from “T_detect” to “T_evaluate”’ is a particular example in case that cell fulfills the conditions, i.e. ‘For an intra-frequency cell that has been already detected, but that has not been reselected to…’ in 38.133.  Because this is a new topic, our suggestion is a little high level and we use ‘[known]’ to represent certain conditions, we can down- select and reuse the condition for only measuring ‘T_evaluate’, e.g. for intra-frequency measurement:
· if time span from broadcast time of T-Service to the time instant of T-Service is longer than Tevalute,NR_Intra, and at least one intra-frequency cell is [fulfilling condition to only measure Tevalute,NR_Intra], then the measurement requirement to intra-frequency (Tevalute,NR_Intra) is valid.
To Apple’s question, thanks for interpretation on UE implementation. If UE cannot finish one frequency layer measurement before another frequency layer measurement,  it might be an issue and solution shall be adapted. At the least, the optimization on aforementioned intra-frequency measurement still can work.
Since this is the first time the subject has been raised, we advise keeping it open for further study on Ttrigger optimization based on comments.

	Xiaomi
	Similar view as Nokia and CMCC, this issue is related to shorten Ttigger in general, we can discuss it in R17 NTN maintenance part. Using SMTC instead of DRX would cause power consumption issue from UE perspective. FFS on adding known cell condition.

	Huawei 
	We are not sure if we get the problem correctly for P3. In our view, using the existing Ttrigger does not mean UE has to wait for Ttrigger or wait until Tservice to perform cell reselection. Once UE determines that reselection criteria are fulfilled by a neighbor cell, it can do reselection immediately as in TN. 

	Vivo
	For earth moving cell, the time-based measurement criterion is still being discussed. More conclusions from RAN2 is needed before considering enhancements 
And for the case of quasi-earth fixed cell, in our understanding, maybe this issue is more appropriate to discuss in the R17 maintenance part.



Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposals
· Proposal 1: LG, ZTE, vivo, Huawei
· Wait for further progress from RAN2
· Proposal 2: Samsung
· Discuss the details of scope in Rel-18, e.g. whether NTN network contains GEO/NGEO, earth fixed cells or earth moving cells
· Define different cell reselection requirements when the serving cell is TN cell or NTN cell. Separate NTN-TN and TN-NTN cell reselection
· Proposal 3: Xiaomi
· Discuss whether the TN coverage is TN NR coverage or TN NR and/or LTE coverage.
· Define RRM requirements for TN frequency layer, e.g. cell reselection requirement and maximum interruption in paging reception during cell reselection to a TN cell
· Proposal 4: ZTE
· Send LS to RAN2 to consider the scenario that the partial and full overlap between the TN coverage and the NTN coverage and let RAN2 provide the additional information for NTN-TN mobility so as to save the power consumption, if necessary
· Proposal 5: Ericsson
· Revisit the applicability of mandatory assistance information of eighbour NTN cells ( e.g. ephemeris data, frequency layer and PCI) to a serving TN cell in NTN-TN scenario. The information is beneficial but shall not be mandatory to mobility from TN to NTN
· UE shall prioritize TN frequencies if it is located in the both NTN/TN coverage
· Priority (explicit or implicit) on TN cell in NTN/TN mobility requests differentiation between cell reselection from NTN to TN and cell reselection from TN to NTN. How to prioritize TN cell in the two cases shall be studied.
· Study the following:
· UE can try measurement when UE’s close to TN cell coverage indicated by network and stop measurement for a while if no TN cell is detected, or
· UE can perform relaxed measurement when UE’s close to TN cell coverage indicated by network and switch to normal measurement if TN cell is detected.

Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2. Companies can provide further analyses in the next meeting as usual. The analyses and discussions may depend on the following aspects:
· The direction of cell reselection, e.g. from TN to NTN, from NTN to TN
· The type of satellites, e.g. GEO, GSO, NGSO
· The type of NTN cell deployment, e.g. earth fixed cell vs. earth moving cell
· Accuracy of TN coverage information provided by NTN cell. 
· Proposal: RAN4 to determine if assistance information of eighbour NTN cells ( e.g. ephemeris data, frequency layer and PCI) provided by serving TN cell is mandatory to measurements for TN to NTN reselection.	Comment by Dorin PANAITOPOL: 23? Is probably a mistake..

	Company

	Comments

	Ericsson
	We suggest the information is not always mandatory. In case of no information, a UE in TN cell still is able to switch to NTN cell. 

	Huawei 
	Suggest FFS. We are not sure if UE could meet the current requirements without the assistance info. 

	Samsung
	Fine with moderator’s recommendation.

	THALES
	It seems to be a typo in the proposal

	ZTE
	We think based on the RAN2 agreements, we shall consider the NTN to TN scenario, TN has the higher priority and the better serving service, when UE camps on the NTN we need the more better serving service and the UE shall try to camp on the TN cell, however, there are some limitations that we are discussing. So the scenario for NTN-->TN should be considered.
And in this issue, we mainly talk about the reduce the power consumption, so the concrete should be considered as proposal 4, the overlapping between the NTN cell coverage and TN cell coverage can be strongly discussed. 


· 
Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Proposals
· Proposal 1: LGE, Samsung
· Further discuss if measurement relaxation to reduce power consumption for NTN-NTN cell reselection is available for LEO case.
	Company

	Comments

	Apple
	OK to further discuss such relaxation, and we think to determine the feasibility of such relaxation we also need to take into account the LEO cell type, e.g., quasi-earth fixed cell or earth-moving cell, as well as coverage size and LEO speed.

	CMCC
	We agree with Apple’s comments. 
Besides, we think it can discuss after RAN2 giving clear mechanisms of cell reselection enhancement. For example, whether it is also up to UE implementation of triggering measurement in location-based cell reselection for earth-moving cell, or a triggering criteria will be defined by RAN2.

	LGE
	For earth fixed LEO case, we think there is room for improvement of energy efficiency i.e. reduction of power consumption for NTN-NTN cell reselection. For earth moving LEO case, we are open to discuss but we think more RAN2 input is needed.

	Ericsson
	We’re open to any method for relaxing.  
To our understanding, the relaxation may be realized by two basic approaches configuring measurements:
a. Prolong measurement periodicity
i. When to apply prolonging and when to stop prolonging
b. Limit start point of measurement
We can consider possibilities on relaxation based on the two basic approaches.

	Xiaomi
	Need more discussion, RAN4 needs to study the feasibility for measurement relaxation for satellite type, e.g. earth-fixed cell and earth moving cell. And according to the WID, NTN-TN is prioritized.

	Huawei 
	More clarification on the motivation is needed. We already have location triggered measurement in Rel-17, where UE is not required to measure when it is close to a reference location. Also we have the relaxed measurement from Rel-16 TN. We assume there are enough tools to reduce power consumption, so do we still need other measurement relaxation? We are open to further discussion.

	Vivo
	For earth moving cell, the NTN cell re-selection measurement is still being discussed. More conclusions from RAN2 is needed before considering enhancements 
And for the case of quasi-earth fixed cell, in our understanding, maybe this issue is more appropriate to discuss in the R17 maintenance part.

	Samsung
	Fine to FFS and okay with additional LEO cell type.

	CATT
	Open to further discuss. 

	ZTE
	We can discuss the NTN-NTN enhancements in the further meeting and based on the WID in RAN4, the NTN-TN has the higher priority.



Summary for 1st round
Issue 4-1: NTN-NTN Cell reselection enhancements for earth moving cell
Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Moderator's conclusion:
· For time-based cell reselection in earth moving cell NTN deployments,
· no discussion in this meeting. Wait for further progress from RAN2

Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Offline Agreement:
· For location-based cell reselection in earth moving cell NTN deployments:
· Whether the coverage information of serving cell is (absolutely) necessary:
· No consensus in the group on whether serving cell coverage information is absolutely necessary.
· Consider further progress and conclusion from RAN2, if any
· Whether and to what extent restrict the use of the values of DRX cycle:
· FFS: Do not further restrict DRX cycle beyond Rel-17 NR NTN.

Comment during Offline GTW:
· vivo: beam footprint information is necessary for earth moving deployment. Send LS to RAN2 to ask to add cell radius information.
· Nokia: Legacy requirement should still hold. If additional information is provided, it is expected to enhance latency requirements.
· Ericsson: What is the definition of “Legacy requirement”?
· Apple: Open to further discussion. “Legacy requirement” in Nokia’s comment is not clear whether it can be applied too.
· Nokia: “Legacy requirement” was meant “basic requirement w/o such additional information”
· CMCC: Do not see a need of LS
· Samsung: Rel-17 was for quisi-fixed cell deployment. “Legacy requirement” may not be applicable. Wait for RAN2 progress.
· Nokia: “Location based requirement” doesn’t apply here.
· Huawei: Wait for RAN2 progress.
· LG: Wait for RAN2 progress.
· Apple: For the “restriction of DRX cycle,” any new change compared to Rel-17 study that justifies the change?
· Xiaomi: Needs further study on “restriction of DRC cycle”
· Nokia: The entire discussion for this particular item is only for FR1 for now.

Issue 4-1-C: whether and how to manipulate Kcarrier in Ttrigger
Moderator's conclusion:
· No discussion in this meeting. Further discussion in May meeting for “earth moving cell” and “quasi-earth fixed cell.”

Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Moderator's conclusion:
· No discussion in this meeting. Wait for further progress from RAN2. Companies can provide further analyses in the next meeting as usual. The analyses and discussions may depend on the following aspects:
· The direction of cell reselection, e.g. from TN to NTN, from NTN to TN
· The type of satellites, e.g. GEO, GSO, NGSO
· The type of NTN cell deployment, e.g. earth fixed cell vs. earth moving cell
· Accuracy of TN coverage information provided by NTN cell. 
· Whether assistance information of neighbour NTN cells ( e.g. ephemeris data, frequency layer and PCI) provided by serving TN cell is mandatory in terms of RRM requirement definition/applicability

Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Moderator's conclusion:
· No discussion in this meeting. In the future meetings, companies can provide further analyses on whether and to what extent UE measurement for LEO NTN-NTN cell reselection can be relaxed to reduce power consumption. The analyses should take into account, e.g. LEO cell type, cell deployment type (earth moving and quasi-earth fixed cell), UE implementation vs. RAN2 spec support based approach, feasibility, quantitative analyses in terms of gain-loss, etc.

NTN-NTN handover enhancements
Companies’ contributions summary
	R4-2304154
	Apple
	RACH-less HO
Proposal 3: RAN4 to discuss whether or how the known/unknown condition can be enhanced for RACH-less HO if target cell is a non-GSO.

	R4-2304425
	CATT
	RACH-less HO
Proposal 7: RAN4 to define the requirements for RACH-less handover taking existing handover requirements as baseline but exclude the time for acquiring PRACH occasion.

	R4-2304646
	CMCC
	RACH-less HO
Proposal 5: Define delay requirements and UE transmit timing requirements for RACH-less handover. LTE’s approach can be the baseline.

	R4-2304745
	Samsung
	RACH-less HO
Proposal 7: If new HO/CHO mechanisms are introduced, e.g. RACH less handover, there will be RRM impact for HO/CHO requirements. More inputs from RAN2 are needed.

	R4-2304769
	Xiaomi
	RACH-less HO
Proposal 4: The timeline of RACH-less handover is the time between the end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH when UE is configured with RACH-less.
Proposal 5: The interruption time of RACH-less handover is expressed in following formula:
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
-	Tsearch is the time required to search the target NR SAN cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs.
-	Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
-	Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
-	TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.
Proposal 6: The UE initial transmission requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission performance for RACH-less handover if UE UL transmission synchronization is maintained by applying pre-compensation using the assistance information, e.g., epoch time, ephemeris, common TA, of the target cell.

	R4-2305195
	Ericsson
	Proposal 9: RAN4 work depends on the progress and outcome of RAN2 on NTN-NTN  mobility enhancements. Some of the following procedures may require new RRM requirements or may affect the existing RRM requirements depending on the RAN2 agreements.
· HO chain
· RACH-less HO
· Reselection for Earth moving cells
· feeder link switch scenario
Proposal 10: RAN4 shall further study how to avoid redundant/pre-mature measurements in connected mode with support of satellite assistance information.

	R4-2305340
	Huawei, HiSilicon
	Signal overhead reduction
Proposal 7: RAN4 to wait for further RAN2 agreements on group HO before discussing possible impacts on RAN4 requirements.
Satellite switching without PCI change
Proposal 8: RAN4 to define requirements for satellite switching without PCI change. HO requirements can be re-used as starting point, FFS any adaptation is needed.
RACH-less HO
Proposal 9: RAN4 to define requirements for RACH-less HO. Following the principle for LTE RACH-less HO, the definition of TIU should be updated.
Location based CHO
Proposal 10: RAN4 to wait for further RAN2 agreements on location based CHO for earth fixed cell before discussing the RAN4 requirements.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 5-1: RACH-less (C)HO
Proposals
· Proposal 1: Samsung
· Wait for further progress from RAN2
· Proposal 2: Apple
· Discuss whether or how the known/unknown condition can be enhanced for RACH-less HO if target cell is NGSO
· Proposal 3: CATT, CMCC, Xiaomi, Huawei
· Baseline requirements can be the existing NTN HO requirement or the RACH-less LTE HO

Moderator’s proposal
· Proposal: RAN4 to define RACH-less NTN HO requirements based on the RACH-less LTE HO requirements. NR and NTN specific adjustments shall be made.

	Company
	Comments

	Nokia
	Agree with Moderator’s proposal

	Apple
	To be more specific, we recommend to add sub-bullet for the moderator’s proposal: 
Proposal: RAN4 to define RACH-less NTN HO requirements based on the RACH-less LTE HO requirements. NR and NTN specific adjustments shall be made. The adjustments to investigate may include:
· FFS on known/unknown condition
· FFS on necessity of fine time tracking if target cell is known
· FFS on others if identified


	Qualcomm
	Okay with Moderator’s proposal and the sub-bullets from Apple.

	CMCC
	Ok with Moderator’s proposal and the sub-bullets from Apple.

	LGE
	Okay with moderator’s suggestion. But we think more RAN2 input is required to define RACH-less HO.

	Ericsson
	Proposal 1, 2, 3 are not controversial, we’re ok with Moderator’s proposal.

	Xiaomi
	Fine with Moderator’s proposal and the sub-bullets from Apple.

	Huawei 
	Fine with Moderator’s proposal and the sub-bullets from Apple.

	vivo
	Support Option 1. Prefer to wait it for further progress from RAN2.

	Samsung
	Support Moderator’s proposal and sub-bullets from Apple. We also think it needs more RAN2 inputs such as NTA of the target cell. It may affect the HO delay. 

	CATT
	Fine with moderator’s proposal. 



Issue 5-2: HO for satellite switching without PCI change
Proposals
· Proposal 1: Huawei
· Define requirements for satellite switching without PCI change. HO requirements can be re-used as starting point, FFS any adaptation is needed
Moderator’s proposal
· Proposal: RAN4 to define HO requirements for satellite switching without PCI change.

	Company
	Comments

	Nokia
	We cannot support the Moderator’s proposal. 
First of all, this is not an agreement in RAN2 yet. This is just an working assumption for now, that might be reverted in this meeting or the next. 
Secondly, HO requirements start at the HO command and end at the first transmission of the UE in the PRACH of the target cell. In this case there will be no HO command, nor PRACH. The requirements for this kind of operation are different from any previous HO requirements. 


	Apple
	Need more discussion on this proposal. We don’t understand why HO requirement is needed if PCI is not changed. RAN2 assumed that it’s not requiring L3 mobility, then does RAN4 really need such HO requirement? Or we may need to wait more conclusions from RAN2. The RAN2 working assumption was as following for companies’ reference:
Working Assumption: 
1.	In quasi-earth fixed cell case, for hard satellite switch in the same SSB frequency and same gNB (no key change), satellite switching without PCI changing (not requiring L3 mobility) is supported.


	Qualcomm
	Share the same view as Nokia that this should wait for RAN2 to promote it to agreement. As far as we are aware, there are still objections to this in RAN2. And the HO mechanisms are still up in the air at the moment.
If agreed in RAN2, we are okay with Moderator’s proposal in principle. As pointed out by Apple, it can be called “HO” or “Satellite switching” accordingly.

	CMCC
	We support the proposal 1 proposed by HW, 
We see the feasibility and gain of introducing the satellite switching without PCI. HO signalling, HO delay will be reduced a lot under such method.
The delay requirement for satellite switching without PCI change is needed. The requirements will be different between HO for satellite switching without PCI change and RACH-less HO for satellite switching without PCI change. RAN4 should investigate the requirements once RAN2 achieve the agreement.

	MTK
	We are open to investigate the requirements for satellite switching without PCI change. 
However, HO requirement could be a starting point but we expect different requirements from HO because RRC / RACH steps are different.   

	Ericsson
	The scenario might influent HO delay regarding how measurements on neighbor cell is included in HO delay since of service link hard switch, i.e. no SSB from two service links/satellites simultaneously. 
We suggest FFS before this scenario is agreed and further clarified from RAN1 and RAN2. After the scenario is clarified,  RAN4 shall define corresponding HO requirements.

	Xiaomi
	More input from RAN2 is needed, and we share the same view as MTK, RAN4 may need to define a separate requirement, e.g. delay requirement for satellite switching without PCI change.

	Huawei 
	Suggest to update the WF as follows:
· Define HO requirements for satellite switching without PCI change, if RAN2 agrees to support the scenario. 
· HO requirements can be used as starting point, FFS adaptations 
We are fine to wait for conclusion from RAN2 whether the working assumption will be promoted to an agreement. 
On the exact requirements, our suggestion is to use HO requirements as starting point (not directly re-using the HO requirements). It is true that this is not considered as a L3 mobility in RAN2, but some UE actions from HO procedure may still need to be performed, e.g. fine time tracking, and some may be skipped or shortened. We are open to further discussion, so the FFS is added. 

	vivo
	We are fine to define requirements for satellite switching without PCI change once RAN2 reach the agreement. However, regarding whether considers to use HO requirement as the starting point, it depends on more RAN2 input since there are some differences between current HO procedure and HO for satellite switching without PCI change.

	Samsung
	We think more RAN2 inputs are needed. 

	CATT
	Wait for RAN2 progress and agree other companies that this should be a separate requirements from HO. 



Issue 5-3: Group-based HO for signalling overhead reduction
Proposals
· Proposal 1: Huawei
· Wait for further progress from RAN2
Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2.

Issue 5-4: Location based CHO enhancements for earth moving NTN cell
Proposals
· Proposal 1: Huawei
· Wait for further progress from RAN2
Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2.

Summary for 1st round 
Issue 5-1: RACH-less (C)HO
Tentative Agreement:
· RAN4 to define RACH-less NTN HO requirements based on the RACH-less LTE HO requirements. NR and NTN specific adjustments shall be made. The adjustments to investigate may include:
· FFS on known/unknown condition
· FFS on necessity of fine time tracking if target cell is known
· FFS on others if identified
· Note: some aspects would need to wait for further RAN2 progress.

Issue 5-2: HO for satellite switching without PCI change
Moderator's conclusion:
· Wait for further progress from RAN2.

Issue 5-3: Group-based HO for signalling overhead reduction
Moderator's conclusion:
· No discussion in this meeting. Wait for further progress from RAN2.

Issue 5-4: Location based CHO enhancements for earth moving NTN cell
Moderator's conclusion:
· No discussion in this meeting. Wait for further progress from RAN2.

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

	
	WF on NR NTN enhancement
	Qualcomm Incorporated
	To capture agreements

	
	LS on NR-NTN deployment in above 10 GHz
	Nokia
	To: RAN_1 and RAN_2

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304154
	
	RRM impacts overview for eNTN
	Apple
	Noted
	

	R4-2304368
	
	NTN support for frequency band above 10GHz
	Qualcomm Korea
	Noted
	

	R4-2304425
	
	Discussion on RRM requirements for NTN enhancement
	CATT
	Noted
	

	R4-2304501
	
	Discussion on applicability of SCS for NTN above 10 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304646
	
	Discussion on RRM core requirements for NR NTN enhancement
	CMCC
	Noted
	

	R4-2304745
	
	Discussion on RRM impacts on NTN enhancement
	Samsung
	Noted
	

	R4-2304769
	
	Discussion on RRM requirements for Rel-18 NTN
	Xiaomi
	Noted
	

	R4-2304818
	
	Discussion on RRM requirements for NTN enhancement
	MediaTek inc.
	Noted
	

	R4-2304911
	
	General views on NR NTN enhancement
	LG Electronics UK
	Noted
	

	R4-2305031
	
	Discussion on RRM requirements for NTN enhancement
	ZTE Corporation
	Noted
	

	R4-2305055
	
	Discussion on RRM requirements for NTN enhancement
	vivo
	Noted
	

	R4-2305195
	
	RRM requirements for NR NTN enhancement
	Ericsson
	Noted
	

	R4-2305340
	
	Discussion on RRM requirements for Rel-18 NTN
	Huawei, HiSilicon
	Noted
	

	R4-2305845
	
	Discussion on RAN LS to RAN1 for NTN above 10 GHz
	THALES
	Noted
	



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

2nd round
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
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1. Do not include hyper-links in the documents

