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Introduction
The summary covers the contributions submitted under the following AI:
· 8.27.5	RRM core requirements	[NR_NTN_enh-Core]
Topic #1: Coverage enhancement
Companies’ contributions summary
	R4-2308517
	Samsung
	Proposal 1: For objective of coverage enhancement, no RRM requirements for PUCCH enhancements. For PUSCH DMRS bundling, in general, no new RRM requirements are needed. The only item is RAN4 should check whether to update the applicability of TA pre-compensation in 7.1C.1.

	R4-2308673
	Huawei, HiSilicon
	Proposal 1: RAN4 to discuss the possible impact of “not performing TA pre-compensation update within an TDW” on UE timing 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.
Moderator’s Recommendation
· Companies are encouraged to study any possible impact of “not performing TA pre-compensation update within an TDW” on UE timing requirements. Input/Analysis from NW vendors will be appreciated.

Topic #2: NR-NTN deployment in above 10 GHz bands
Companies’ contributions summary
	R4-2307278
	Qualcomm Incorporated
	UE UL Timing Requirements
Proposal 1: To support UL SCS of 60kHz in Ka band, when SSB SCS equal to or higher than 120kHz is assumed the overall UE and satellite positioning error to be considered for UE UL timing accuracy requirement shall not be larger than [60] meters.
Proposal 2: To support UL SCS of 120kHz in Ka band, when SSB SCS equal to or higher than 120kHz is assumed the overall UE and satellite positioning error to be considered for UE UL timing accuracy requirement shall not be larger than [35] meters, which may be achievable only if UE mobility can be assumed stationary. FFS on whether the tightened requirement can be applied for mobile UE.

	R4-2307327
	Apple
	UE UL Timing Requirements
Proposal 1: RAN4 to determine the Te_NTN requirement for eNTN above 10GHz based on the following:
For initial transmit timing requirement in NTN (Te_NTN), Te_NTN = Te + Te_GNSS + Te_SAT
· Te is the legacy timing error in FR2-1
· Te_GNSS is the GNSS accuracy
· Te_GNSS = 2* (GNSS positioning accuracy/c), where GNSS positioning accuracy is assumed as 30 meter
· Te_SAT is the serving-satellite position estimation error
· Te_SAT = 2* (serving-satellite positioning estimation accuracy /c), where serving-satellite positioning estimation accuracy is assumed as 30 meter
Proposal 2: Don’t need to consider the delay spread margin for Te_NTN requirement for eNTN above 10GHz, according to the analysis in TR38.811.
Proposal 3: The Te_NTN requirement for eNTN above 10GHz is specified as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	Ka band (above 10GHz)
	120
	60
	15.79*64*Tc

	
	
	120
	15.79*64*Tc

	
	240
	60
	15.29*64*Tc

	
	
	120
	15.29*64*Tc



Measurement and Mobility Requirements
Proposal 4: RAN4 to specify new RRM requirement for NR-NTN deployment above 10 GHz bands, i.e., Rx beam-forming related RRM requirement for NTN.

	R4-2307418
	CATT
	UE UL Timing Requirements
Proposal 1: Tightened assumption e.g. 30m total positioning error can be used by limiting UE mobility for defining UL timing error limit requirements. 
Proposal 2: The other mechanisms e.g. pre-compensation of timing errors can also be considered for defining UL timing error limit requirements.

	R4-2307902
	LG Electronics UK
	Measurement and Mobility Requirements
Proposal 6: RAN4 to discuss how to define RRM requirements considering a larger number of Rx beam operations for FR2 NTN UE types
Proposal 7: Both phased array antenna and parabolic antenna types should be considered for FR2 NTN RRM requirements.

	R4-2307904
	Ericsson
	UE UL Timing Requirements
Proposal 11: 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.
Proposal 12: ECP and UL SCS = 60 kHz work with existing 50 m UE position error and 30 m satellite position error.

	R4-2308046
	ZTE Corporation
	Proposal 1: The current requirements for FR1 shall be the baseline or the starting point when RAN4 defines the requirements for NR NTN in above 10GHz.

	R4-2308361
	Nokia, Nokia Shanghai Bell
	UE UL Timing Requirements
Proposal 1: 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. 
Proposal 2: 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 3: 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, such as providing further timing assistance via SIB9 transmission.  
Measurement and Mobility Requirements
Proposal 1: For phased-array VSATs, use a scaling factor for cell reselection requirements (Tdetect, Tevaluate, T measure) for measurements across different beams, favoring scaling factor values smaller than the ones adopted for FR2 in terrestrial deployments
Proposal 2: Use scaling factor (N1) 4 for DRX Cycle Length 0.32s and 0.64s and N1=2 for DRX Cycle lengths 1.28 and 2.56. 
Proposal 3: FFS on whether to specify requirements for VSAT UEs with dish antennas. Wait for further progress on RF discussions on this topic.

	R4-2308517
	Samsung
	UE UL Timing Requirements
Proposal 2: For tightened positioning error, it should be based on advanced GNSS capability or UE type. 
Measurement and Mobility Requirements
Proposal 3: For all RRM requirements in above 10GHz, RAN4 needs to discuss further by using different antenna types. Need further conclusions in RF session.

	R4-2308673
	Huawei, HiSilicon
	UE UL Timing Requirements
Proposal 2: RAN4 to consider the following assumptions for timing accuracy for NTN in Ka band
· GNSS error: [15]m for non-mobility scenario, [50]m for mobility scenario 
· Satellite location error: [25]m assuming ephemeris information update period <= [10]s
Proposal 3: RAN4 to further discuss the feasibility of 60kHz and 120kHz SCS for NTN operation in Ka band considering the impacts of timing/frequency accuracy and UE mobility. 
Proposal 4: RAN4 considers to introduce ECP for 120kHz SCS.
Measurement and Mobility Requirements
Proposal 5: RAN4 to discuss how to account for Rx beamforming in the measurement and mobility requirements for NTN in Ka band, considering both parabolic antenna and phase array antenna.
Proposal 6: RAN4 to discuss possible differentiation of RRM requirements for mobile and fixed UEs.

	R4-2309717
	THALES
	Proposal 11: Further consider the following table for discussion in RAN4:
· Should HO aspects in Ka-band be considered for Rel-18?
· Yes. Preference for considering HO aspects in Ka-band for Rel-18.
· Which is the (minimum) number of satellites to which a VSAT/NTN UE will connect in Ka-band?	
· At least 2 satellites in Rel-18. It is further assumed:
· UE is capable of forming 1 single beam only at any given instant of time (regardless of antenna system implementation). 
· At least two cases should be identified based on single-beam re-pointing time between satellites 
· The following example cases are considered:
· 1 mechanically-steered UE beam; 
· 1 electronically-steered UE beam.
· Which is the maximum (recommended) interruption time (switching time) between 2 consecutive satellites during HO procedure?
· Preference for seamless HO. At physical layer, an interruption of ~20-40ms may be acceptable. No packet loss is expected.
· Any view for the initial Satellite search time requirement of the NTN UE?
· Implementation issue not 3GPP related.
· Any view of the tracking accuracy?
· Implementation issue based on regulatory requirement (see e.g. EN 303 978 and EN 303 979).
Proposal 12: HandOver aspects in Ka-band shall be considered for Rel-18 as working hypothesis.
Proposal 13: RAN4 shall consider at least 2 satellites (as working hypothesis) for NTN UE HandOver procedures in Ka-band.
Proposal 14: Seamless HandOver shall be considered as working hypothesis by RAN4 for NTN UE in above 10 GHz.
Proposal 15: Initial satellite search time can be considered as implementation issue by RAN4 (no requirement for initial satellite search time shall be specifically considered by RAN4).
Proposal 16: Tracking accuracy can be considered as implementation issue by RAN4 based on regulatory requirement (relevant regulatory requirement will be referenced in the NTN UE TS, however no requirement for tracking accuracy will be specifically designed by RAN4).


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: UE UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz
Moderator’s WF
· Proposal: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, [X] meters.
· For UL SCS of 120kHz, [Y] meters
· The above is applicable only when SSB SCS is equal to or higher than 120kHz
· FFS on whether applicable to UE in mobile platform.
· FFS on whether and how to connect the tightened UE positioning error to the advanced GNSS capability or UE type.
· In this meeting, decide the following:
· Values of X and Y
· Whether to introduce ECP
· The exact values of initial transmit timing requirement will be defined in the next meeting accordingly.

Issue 2-2: Measurement and Mobility Requirements in NR-NTN above 10 GHz bands
Moderator’s Recommendation
· Wait for RF conclusion on RF/antenna structure (e.g. parabolic antenna and phased array) and restrictions on satellite type for different antenna structure.
· Collect views on the following aspects from RF and interested parties/companies to get more clarity on the scope of RRM requirements:
· The maximum (recommended) interruption time (switching time) between 2 consecutive satellites during HO
· The (minimum) number of satellites to which a VSAT/NTN UE will connect in Ka-band
· Initial Satellite search time
· Tracking accuracy
· Others

Topic #3: Network verified UE location
Companies’ contributions summary
	R4-2307904
	Ericsson
	Proposal 1: RAN4 shall check measurement accuracy requirement in NTN. (9.9.4.6 Measurement Period Requirements without Measurement Gaps)
Proposal 2: RAN4 shall check the shortest total measurement time that can satisfy measurement accuracy requirement.
Proposal 3: RAN4 shall check how to define N_sample and T_(effect,i) to derive the required total measurement time.

	R4-2308673
	Huawei, HiSilicon
	Proposal 7: 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 8: 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 WF
· Proposal: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement
· Existing TN requirements can be used as baseline, e.g. 9.9.4.6 Measurement Period Requirements without Measurement Gaps
· NTN specific aspects including necessary side conditions, if any, will be further discussed based on RAN1 progress

Topic #4: NTN-TN and NTN-NTN cell reselection enhancements
Companies’ contributions summary
	R4-2307327
	Apple
	Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Proposal 5: the RRM requirement for timing based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN timing based cell reselection requirement with earth moving cell.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 6: whether coverage information of serving cell is (absolutely) necessary or not shall be decided by RAN2. RAN4 can wait for more conclusions from RAN2 to start requirement design of location-based cell reselection in earth moving cell NTN deployments.
Proposal 7: Do not further restrict DRX cycle beyond Rel-17 NR NTN.
NTN-TN and NTN-NTN cell reselection enhancements (to reduce UE power consumption)
Proposal 8: in R18 TN-to-NTN reselection requirement, RAN4 to assume same side condition of assistance information for neighbour NTN cells from R17 WF R4-2207114.
Proposal 9: for NTN-TN cell reselection requirement without measurement enhancement, RAN4 to consider:
· both NTN-to-TN and TN-to-NTN reselection cases
· both GSO and non-GSO
· both earth fixed cell and earth moving cell
Proposal 10: measurement enhancement (including measurement relaxation or fast measurement) shall be investigated after RAN4 concludes on the baseline cell reselection requirements for this eNTN WI. Followings are the enhanced measurement for future consideration:
· to consider measurement relaxation for NTN-to-TN reselection,
· to consider measurement relaxation for TN-to-NTN reselection and NTN-to-NTN reselection, if the target cell is GEO
· to consider fast measurement for TN-to-NTN reselection and NTN-to-NTN reselection, if the target cell is LEO (regardless of earth moving and quasi-earth fixed cell)

	R4-2307418
	CATT
	Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 3: Define requirements for NTN-TN cell reselection and TN-NTN cell reselection. 
Proposal 4: Define requirements for GEO and non-GEO. 
Proposal 5: Define requirements for earth fixed cell and earth moving cell. 
Proposal 6: Not to define accuracy of TN coverage information provided by NTN cell.
Issue 4-1: NTN-NTN Cell reselection enhancements for earth moving cell
Proposal 7: RAN4 to define requirements for location-based cell reselection only. 
Proposal 8: For location-based cell reselection, serving cell coverage information is not necessary.

	R4-2307599
	CMCC
	Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Proposal 1: The time-based cell reselection mechanism and requirement applicability for quasi-fixed cell could be referred if similar ‘t-service’ mechanism is introduced by RAN2.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
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 distanceThresh. 
· The definition of reference location should further link to RAN2’s specification.
Proposal 3: No need to further restrict the DRX cycle configuration.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 4: Consider the cell re-selection from NTN to TN as the first priority. 
Proposal 5: The NTN-TN cell re-selection enhancement mechanism is applicable for all type of satellites and all the type of NTN deployment.
Proposal 6: No need to consider the accuracy of TN coverage information
Proposal 7: NTN-TN cell re-selection enhancement mechanism will impact the definition of Kcarrier.

	R4-2307709
	Vivo
	Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 1: For location-based measurement initiation in moving cell scenario, 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.
Proposal 3: The coverage information on earth-moving cell is defined using centre location coordinates + radius as the way defined for TN coverage in NTN-TN mobility.
Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Proposal 4: RAN4 to wait for more conclusions from RAN2 on for time-based measurement initiation in earth-moving cell case.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 5: For NTN-TN mobility, When the distance between UE and the center location of TN cells is larger than distance threshold, then UE is not required to perform measurement of TN cells.
Proposal 6: For NTN-TN mobility, the direction of cell reselection firstly focus on from NTN to TN mobility.

	R4-2307892
	MediaTek inc.
	Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 1: RAN4 to revisit 4.2C cell re-selection requirement for NTN-TN enhancement.
Proposal 2: from NTN to TN, the TN coverage can be provided for the NTN UE, and the NTN UE is not required to perform measurement on TN cell if the UE is out of the TN coverage. It applies to all types of satellite (GSO, fixed/moving NGSO).
Proposal 3: from TN to NTN, NTN cell-resection requirements apply, provided the assistance information of neighbour NTN cells is provided.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 4: For earth-moving cell, location-based cell reselection requirements can reuse the existing requirements for quasi-fixed cell as a starting point.

	R4-2307902
	LG Electronics UK
	Issue 4-1: NTN-NTN Cell reselection enhancements for earth moving cell
Proposal 1: Wait for RAN2’s final conclusion for earth moving cell to define RRM requirements.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 2: When to measure the TN cell for cell reselection should be independent of the condition for serving cell quality (i.e., Srxlev and Squal), distanceThresh and t-service used for NTN-NTN cell reselection if TN coverage information is indicated.
Proposal 3: RAN4 to discuss the impact on the existing TN/NTN RRM requirements for cell reselection when TN coverage information is indicated for both intra- and inter-frequency
Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Proposal 4: From power saving perspective, UE can be allowed to preclude identification /measurement or reselection for the intra-/inter-frequency cell with shorter t-service remaining to avoid frequent cell reselection and unnecessary measurement.
Proposal 5: RAN4 to consider to preclude NTN cell measurement for low elevation angle to reduce UE power consumption

	R4-2307904
	Ericsson
	Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Proposal 4: RAN4 to check if it can be agreed that no enhancements on measurements for time-based cell reselection in earth moving cell NTN deployments in Rel-18.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 5: From RRM perspective, RAN4 to check if same location-based measurement initiation is applicable to earth moving and earth fixed NTN deployments besides of the IE indicating reference location of serving cell.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 6: RAN4 to study measurement initiation from NTN to TN with respect to TN coverage information, the following gives a few instances.
1. UE shall initiate measurements marginally, before UE moves into the area indicated by TN coverage information.
2. If UE could not detect any TN cell after UE’s position is within the area indicated by TN coverage information, UE can relax measurement on TN cell at the least in a particular period.

Proposal 7: Assistance information of neighbor NTN cells provided by serving TN cell is mandatory to RRM requirement definition/applicability.
Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Proposal 8: To improve efficiency of measurements for reselection (applicable to Earth-fixed and Earth-moving cell, but more necessary to the latter), additional associated conditions can be added under the framework of Ttrigger:
· To an intra-frequency cell that has been already detected, but that has not been reselected to [detailed conditions to be added ], and If time span from broadcast time of T-Service to the time instant of T-Service is longer than [Tevaluate,NR_Intra], then the cell evaluation requirement: [Tevaluate,NR_Intra] is valid.
· To an inter-frequency cell that has been already detected, but that has not been reselected to[detailed conditions to be added ], and If time span from broadcast time of T-Service to the time instant of T-Service is longer than Kcarrier* [Tevaluate,NR_Inter], then the cell evaluation requirement: [ Tevaluate,NR_Inter] is valid.

	R4-2307952
	Xiaomi
	Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 1: For location based cell reselection for earth-moving cell, the location based cell reselection requirement defined in Rel-17 is applied.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 2: RAN4 to define the RRM requirements for NTN-TN cell reselection, e.g. cell reselection requirement and maximum interruption in paging reception during cell reselection to a TN cell.

	R4-2308046
	ZTE Corporation
	Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 2: The current requirements for quasi-fixed cell shall be the baseline or the starting point when defining the requirements for earth moving cell.
Proposal 3: Wait for more RAN2 outcomes on information and parameters to be used for the cell re-selection measurement.
Proposal 4:  The serving cell coverage information is absolutely necessary and RAN4 shall discuss the details about this in this meeting.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 5: RAN4 to discuss potential RRM impacts for NTN-TN mobility when there are enough outcomes in RAN2.
Proposal 6: 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.

	R4-2308361
	Nokia, Nokia Shanghai Bell
	Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 1: Capture in TS 38.133 that when a cell is configured in a frequency band shared by TN and NTN, if neighbour cell information is is NOT provided for a neighbour cell configured in SIB3/SIB4, UE assumes this is a TN neighbour cell and the specific requirements for NTN->TN cell reselection apply.  
Proposal 2: If the UE has to measure NTN and TN cells in the same frequency, update the description of KSMTC to accommodate for measurements over TN cells as well.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 1: RAN4 to implement requirements for the propagation of the referenceLocation based on the satellite movement for earth-moving cell scenarios

	R4-2308517
	Samsung
	Issue 4-1: NTN-NTN Cell reselection enhancements for earth moving cell
Proposal 4: RAN4 should update the RRM requirements in 4.2C.2 for time-based measurement initiation for earth-moving scenario. For location-based cell reselection criteria, wait for further RAN2 progress.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 5: Define different cell reselection requirements when the serving cell is TN cell or NTN cell. Separate NTN-TN and TN-NTN cell reselection.
Proposal 6: TN area coverage can be used to skip neighbor cell measurement when serving cell is NTN. For others, need further RAN2 progress.

	R4-2308673
	Huawei, HiSilicon
	Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
Proposal 9: RAN4 to discuss whether and how to define requirements for time triggered cell reselection measurement based on RAN2 progress.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Proposal 10: Location based cell reselection measurement requirements for earth fixed cell are re-used for earth moving cell as baseline. FFS the margin for applying the distance threshold.
Proposal 11: Do not further restrict DRX cycle beyond Rel-17 NR NTN for cell reselection in earth moving cell.
Issue 4-1-C: whether and how to manipulate Kcarrier in Ttrigger
Proposal 12: De-prioritize additional requirements related to Ttrigger.
Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposal 13: If necessary, RAN4 to define NTN-TN cell reselection requirements considering 
· UE is not required to measure TN frequency in an area there is no TN coverage 
· UE is allowed to relax or stop measuring the TN frequency if no TN neighbor cell is detected for a time period, details are FFS.
Proposal 14: RAN4 not to change the applicability condition related to availability of NTN neighbour cell assistance information in Rel-18.
Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Proposal 15: De-prioritize additional requirements for relaxed measurement for NTN-NTN cell reselection.


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-A: Time-based cell reselection in earth moving cell NTN deployments
Moderator’s Recommendation
· No further discussion. RAN2 agreed to not pursue an enhancement on “Time-based cell reselection criteria.”
· If any update to RAN4 requirement on cell (re)selection is needed due to “time-based measurement initiation” for earth-moving system, companies can further discuss it in the future meeting based on detailed proposals.

Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Moderator’s WF
· Proposal: RAN4 to define UE requirements on location-based cell reselection in earth moving cell NTN deployments if the existing requirements are not applicable for earth moving system. The new requirement can be based on the existing requirement, and the updates may include “the margin for distance threshold” and “the definition of the reference Location.”
· Whether the coverage information of serving cell is (absolutely) necessary:
· No consensus in the group on whether serving cell coverage information is absolutely necessary.
· Whether and to what extent restrict the use of the values of DRX cycle:
· Do not further restrict DRX cycle beyond Rel-17 NR NTN.

Issue 4-1-C: whether and how to manipulate Kcarrier in Ttrigger
[bookmark: _Hlk135206474]Moderator’s WF
· De-prioritize additional requirements related to Ttrigger.

Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Moderator’s WF
· Proposal: RAN4 to define RRM requirements on TN-to-NTN reselection.
· RAN4 to agree to reuse same side condition of assistance information for neighbour NTN cells from R17 WF R4-2207114.
· Additional side conditions can be added, as needed, and the conditions may depend on satellite types (GSO vs. non-GSO) and/or NTN cell deployments for non-GSO (earth-fixed vs. earth-moving cell).
· Proposal: RAN4 to define RRM requirements on NTN-to-TN cell reselection requirement without measurement enhancement for the following cases:
· both GSO and non-GSO
· both earth fixed cell and earth moving cell
· FFS on 
· whether/how to define the detailed UE behaviour when the UE is out of TN coverage.
· how to define TN coverage for both TN band is or is not shared with NTN band
· Proposal: RAN4 to not define accuracy of TN coverage information provided by NTN cell.

Moderator’s Recommendation
· Measurement enhancement (including measurement relaxation or fast measurement) based RRM requirements will be discussed after RAN4 concludes on the baseline cell reselection requirements for NTN-TN Cell reselection
· No discussion on redefinition of Ttrigger until any critical issue is identified.

Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
Moderator’s Recommendation
· For the proponents of the following proposals, please do offline and put together a concrete set of proposals. Otherwise, no further discussion is pursued in this meeting.
· LG: UE can be allowed to preclude identification /measurement or reselection for the intra-/inter-frequency cell if remaining t-service of the cell is shorter than [X] and/or the elevation angle of the cell is lower than [Y].
· Ericsson: To improve efficiency of measurements for reselection (applicable to Earth-fixed and Earth-moving cell, but more necessary to the latter), additional associated conditions can be added under the framework of Ttrigger:
· To an intra-frequency cell that has been already detected, but that has not been reselected to [detailed conditions to be added ], and If time span from broadcast time of T-Service to the time instant of T-Service is longer than [Tevaluate,NR_Intra], then the cell evaluation requirement: [Tevaluate,NR_Intra] is valid.
· To an inter-frequency cell that has been already detected, but that has not been reselected to[detailed conditions to be added ], and If time span from broadcast time of T-Service to the time instant of T-Service is longer than Kcarrier* [Tevaluate,NR_Inter], then the cell evaluation requirement: [ Tevaluate,NR_Inter] is valid.

Topic #5: NTN-NTN handover enhancements
Companies’ contributions summary
	R4-2307327
	Apple
	RACH-less HO requirement
Proposal 11: For R18 RACH-less NTN HO requirements, 
· fine time tracking shall be considered even if target cell is known, and 
· legacy R17 NTN known/unknown condition can be reused.

	R4-2307418
	CATT
	Issue 5-1: RACH-less (C)HO
Proposal 9: RAN4 to define RACH-less HO requirements for intra-/inter-satellite handover with and without gateway/gNB switch. 
Proposal 10: The known/unknown condition in RACH-less LTE HO can be reused for RACH-less NTN HO.

	R4-2307599
	CMCC
	Issue 5-1: RACH-less (C)HO
Proposal 8: For RACH-less HO, consider both known target cell and unknown target cell, the delay for fine time tracking is needed.
Proposal 9: For RACH-less HO, the definition of TIU should be revised, which should cover both cases of pre-allocated UL grant and dynamic UL grant. Further revision is not precluded based on further agreements from RAN2.
Issue 5-2: HO for satellite switching without PCI change
Proposal 10: The satellite switching delay requirement for satellite switching without PCI change feature can be considered, which should at least cover TSI-NR and TPRACH.
· TSI-NR: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target cell of target satellite.
· TPRACH: It is the delay uncertainty in acquiring the first available PRACH occasion in the target cell of target satellite. 

	R4-2307709
	Vivo
	Issue 5-1: RACH-less (C)HO
Proposal 7: RAN4 to use NR SAN handover requirements as the baseline to define RACH-less NTN HO requirements and further check if there are changes to be updated correspondingly

	R4-2307904
	Ericsson
	Issue 5-1: RACH-less (C)HO
Proposal 9: RAN4 to check any steps/operations in RACH-less procedure still are uncertain to definition of RRM RACH-less HO delay. For example, the below step is still unclear and not sure if fine time tracking with one reference signal occasion (like T∆ in NR handover) can cover the time period of DL and UL synchronization.
Proposal 10: We are open to consider adding fine time tracking in RACH-less HO if no enhancement on legacy known condition.

	R4-2307952
	Xiaomi
	Issue 5-1: RACH-less (C)HO
Proposal 3: 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 the transmission of the new uplink PUSCH on the target cell.
Proposal 4: 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 5: 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.

	R4-2308517
	Samsung
	Issue 5-1: RACH-less (C)HO
Proposal 7: The RACH-less HO delay can be specified as the maximum RRC procedure delay plus the interruption time. For the TIU in current NTN HO delay requirements, should be updated for first PUSCH transmission. For the exact value of TIU, we prefer to update after further RAN1/RAN2 progress.

	R4-2308673
	Huawei, HiSilicon
	Issue 5-1: RACH-less (C)HO
Proposal 16: For NTN RACH-less HO, 
· time for fine time tracking should be included in the delay requirements. 
· Re-use the known condition from normal NTN HO as baseline
Issue 5-2: HO for satellite switching without PCI change
Proposal 17: RAN4 to define requirements for satellite switching without PCI change. HO requirements can be re-used as starting point, FFS components to be adapted.
Issue 5-3: Group-based HO for signalling overhead reduction
Issue 5-4: Location based CHO enhancements for earth moving NTN cell
Proposal 18: RAN4 to wait for further progress from RAN2 on group-based HO and location based CHO for moving cell before discussing the 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
Moderator’s WF
· Proposal: : RAN4 to define RACH-less HO requirements for intra-/inter-satellite handover with and without gateway/gNB switch.
· Known and Unknown target cell condition:
· Reuse the R17 known/unknown condition applied in NTN HO requirements.
· If any other new aspects to be additionally added are identified based on RAN1/2 progress, those aspects will be further discussed in RAN4.
· Whether to define the requirements for both known and unknown target cells
· Consider both known and unknown target cells.
· Whether to include fine time tracking latency in the HO latency requirement,
· Fine time tracking latency will be included even when target cell is known.
· Additional latency can be added, if identified and needed, based on the detailed design of the feature to be made by RAN1 and RAN2
· The detailed formula and exact values in the requirements, e.g. T_IU, T_SI-NR, T_RACH, T_delta, T_processing, T_margin, T_search, etc. if relevant, will be defined in the next meeting accordingly.

Issue 5-2: HO for satellite switching without PCI change
Moderator’s Recommendation
· Wait for further progress from RAN1 and RAN2. There are still discussions on the feasibility.

Issue 5-3: Group-based HO for signalling overhead reduction
Moderator’s Recommendation
· Wait for further progress from RAN2.

Issue 5-3: Location based CHO enhancements for earth moving NTN cell
Moderator’s Recommendation
· Wait for further progress from RAN2.

