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Introduction
The WF covers the contributions submitted under the following AI
· 8.18.6	RRM core requirements	[NR_NTN_enh-Core]
· 8.18.6.1	NR-NTN RRM requirements in above 10 GHz bands	[NR_NTN_enh-Core]
* submit some general discussions if needed under this agenda. Submit the proposals for Type 1 and Type 2 UEs in the same contribution.
· 8.18.6.2	Network verified UE location	[NR_NTN_enh-Core]
· 8.18.6.3	NTN-TN and NTN-NTN mobility and service continuity enhancements	[NR_NTN_enh-Core]
· 8.18.7	RRM performance requirements	[NR_NTN_enh-Perf]
Topic #1: UL timing requirements in bands above 10 GHz
Issue 1-3: Further relaxation of Te_NTN for PRACH
Online Agreement:
· Define same Te_NTN requirements for all UL channels, i.e. no separate Te_NTN requirement for PRACH

[bookmark: _Hlk151008787]Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2
Agreement: (ad-hoc agreement)
· For 120kHz of UL SCS in case2, the requirements are applicable only if the ephemeris information be refreshed (i.e. update rate of ephemeris information in SIB19) at least every X seconds.
· X= [7] s

Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3
Agreement:
· For 120kHz of UL SCS in case3, Te_NTN [Ts] is X.
· [10] Ts
· Further discussion on the side condition is not precluded in maintenance part based on contribution driven.
Issue 1-7: NTA-offset
Online Agreement:
· NTA,offset for FR2-NTN is 0.

Issue 1-12: Applicability of UL timing requirements for PUSCH DMRS bundling
Online Agreement: 
· The existing UL timing accuracy requirements apply to UL transmissions in TDW for PUSCH DMRS bundling.

Topic #2: RRM requirements in bands above 10 GHz
Issue 2-4: RRC Re-establishment
[bookmark: _Hlk160000898]No agreement: (no further discussion)
· Decide whether to define RRC re-establishment requirements for the case where UE fails to complete blind HO to the target satellite/cell.

Issue 2-7: Measurement gap
Online Agreement:
· For FR2-NTN support, UE is not required to support per-FR gap (e.g. independentGapConfig). FR2-NTN capable UE is not expected to perform measurements on FR1-NTN.

Issue 2-12: Measurement accuracy
No agreement: (no discussion in this meeting)
· Decide whether to remove an RF margin for different RX beams in the relative accuracy and tighten relative accuracy requirements.

[bookmark: _Hlk147841552]Issue 2-13: UE capability
Online Agreement:
· The following UE capabilities introduced in Rel-17 NR NTN are not applicable for each UE type (Type 1 and Type 2) in FR2-NTN:
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· parallelMeasurementGap-r17

Issue 2-14: Draft reply LS to RAN2 (R4-2400007	/R1-2312553, Response on LS on the system parameters for NTN above 10 GHz)
Online Agreement: (Nokia will draft a reply LS)
· RAN4 to send a reply LS to RAN2 (R4-2400007/R1-2312553, Response on LS on the system parameters for NTN above 10 GHz).

Issue 2-15: Others
No agreement: (does not need a discussion/agreement)
· In Rel-18, the scope of the work for FR2-NTN does not include ‘Mobile VSATs support by NGSO.’ Hence, the moderator does not plan to discuss it.

Topic #3: Network verified UE location
[bookmark: _Hlk150202822]Issue 3-2: Measurement period and accuracy requirements on RTD
[bookmark: _Hlk159984052]Agreement: (online agreement)
· Nsample = 1 for UE Rx-Tx measurement period requirements
· Define additionally the single satellite based RTT requirement without MG based on the existing RTT requirements, given that the RTT requirement with MG was already agreed as baseline.
No agreement: (not essential for Core Completion)
· In the existing formula for measurement period requirements in TS 38.133, not relevant factors for single satellite-based RTT measurements, e.g. multiple frequency layers, multiple RX TEG, etc., are to be removed for the scope of this Release
· [Strive to simplify the measurement period requirement as similar as PDC]
· Add detailed requirement applicability rules such that the UE RTT positioning capability for TN is not too much overloaded.

Issue 3-3: Measurement period and accuracy requirements on DL timing drift
Online Agreement:
· No UE requirement on DL timing drift measurement/calculation.

Issue 3-4: Measurement accuracy requirements on UL timing drift
Online Agreement: 
· Further discussion in maintenance phase is not precluded based on contribution driven.
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.

Issue 3-5: Other impact on RRM
Online Agreement: 
· When UE switches to a new satellite switch with same PCI, and no UE requirement applies. RAN4 can further discuss whether to stop or re-start the measurement in maintenance phase based on contribution driven. 

Topic #4: Idle/Inactive mode mobility enhancements
[bookmark: _Hlk147849822]Issue 4-1: TN to NTN cell reselection
[bookmark: _Hlk151026905]Agreement: (ad-hoc agreement)
· Requirement applicability
· Only inter-frequency cell reselection from TN to NTN only in FR1-NTN
· Timer-based measurement triggering parts not applicable for cell reselection from TN to NTN
· The requirements apply provided that UE has valid SIB19
· UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.
Online Agreement: 
· Measurement requirements on inter-frequency cell reselection from NR TN to NTN
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +  + T_GNSS if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· T_GNSS is TTFF (Time To First Fix) of which value is left undefined in RRM spec. If UE GNSS has been switched ON, T_GNSS can be assumed zero.
· The note below is to be implemented in RRM requirement spec: 
· the above requirement does not assume UE always performs NTN cell detection/measurement as well as TN cells.
· Implement the requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2.
· FFS how to implement in CR the impact to the TN-to-TN requirement under this scenario in the maintenance phase.
Updated agreement on top of adhoc agreement:
· The requirements apply provided that network provides SIB19. UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.

Issue 4-2: NTN to TN cell reselection
Agreement: (ad-hoc agreement)
· Requirement applicability
· Only inter-frequency cell reselection from NTN in FR1-NTN to TN
· FFS inter-RAT cell resection
· Measurement requirements on cell reselection from NTN to NR TN (inter-frequency)
· Remove HST components.
· Remove HST components if inter-RAT considered in Rel-18 

Online Agreement: 
· Measurement requirements on cell reselection from NTN to NR TN (inter-frequency intra-RAT)
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN +   if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_HST is the number of NR TN inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.
· Measurement requirements on cell reselection from NTN to LTE TN (inter-RAT)
· NEUTRA_carrier * Tdetect/measure/evaluate,EUTRAN
· The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter NEUTRA_carrier is the number of EUTRA TN carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.

Issue 4-3: NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
Agreement (online on Tuesday):
· For companies not supporting the moderator’s WF, to have offline discussion with other companies. If consensus on any other compromised alternative can be achieved, we can go with that alternative. If not, the moderator’s WF will be agreed on Thursday.
Online agreement:
· For time-based NTN to NTN cell reselection in earth-moving cell, reuse the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’.
· Note: “UE shall start measurement of the neigbhor cells indicated by the serving cell before t-Service is reached according to the requirements” is already stated in the existing requirements.

Issue 4-4: NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
Agreement: (online agreement)
· For location triggered cell reselection measurement for earth moving cell, a margin of X meters for determining the distance between UE and reference location is added. X = [80]m

Topic #5: Connected mode mobility enhancements
Issue 5-1: NTN to NTN RACH-less (C)HO
Online Agreement: (f/u can be through CRs in the future meetings)
· For RACH-less HO, 
· on PRACH in TIU
· Leave TIU as is. RAN4 to add back PRACH to TIU if supported by RAN2 spec in maintenance phase, e.g.
· PRACH if TA timer is not running and there is no PUCCH SR
· PRACH if no valid configured grant based PUSCH is found
· Remove SR on PUCCH from TIU
· RAN4 to add back it to TUE if supported by RAN2 spec in maintenance phase.
· For RACH-less CHO, 
· The requirement for time-based CHO can be the baseline, with the following modification on TIU
· For combination of RACH-less handover with time-based conditional handover, TIU can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling.

Issue 5-2-C: Common aspects for ‘Hard’ and ‘Soft’ Satellite switch
Agreement: (ad-hoc agreement)
· Decide a specific value for Tprocessing time
· 10ms
· Side condition for the requirement applicability
· the target cell Es/Iot ≥ -2 dB

Issue 5-2-H1: (‘Hard’ Satellite switch) Separate link switch time instances for UL and DL
Online Agreement: 
· Do not define separate starting points for UL and DL for hard switch

Issue 5-2-H2: (‘Hard’ Satellite switch) Interruption time
Online Agreement:
· Starting point of the interruption time
· t-Service
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· SMTC of serving cell + ssb-TimeOffset + PDD propagation difference
· TIU 
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· Note: Anything not compliant with RAN2 spec, if identified, will be removed.
· From T-service until the satellite switch completion, the UE is allowed to skip measurements other cells and satellites than the target satellite

Issue 5-2-S1: (‘Soft’ Satellite switch) RAN2 LS on soft satellite switch
Agreement: (ad-hoc agreement – details for LS reply is separately discussed/approved, ledy by Apple)
· It is feasible that a soft satellite switch capable UE can perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously under the following conditions.
· Only if SSBs from the two satellites are spaced apart from each other at least by [1 OFDM symbol] in the time domain at UE Rx side.
· [If the UE not capable of parallelMeasurementWithoutRestriction-r17 then scheduling restriction shall be expected within the duration from Tstart to T service.]

Agreement: 
Further discuss on the solutions of alleviating the scheduling restriction problem can be further discussed in maintenance phase. 

Issue 5-2-S2: (‘Soft’ Satellite switch) Interruption time
Agreement: (Needs online discussion)
· The starting point of the downlink synchronization time/interruption time.
· Between t-serviceStart and t-Service, the exact starting time is up to UE implementation
· The starting point of the interruption time.
· t-Service
· Online Agreement: Satellite switch latency Requirement
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin and UE is able to perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously
· Satellite switch ending pint is no later than is Tprocessing + TIU from t-Service
· Otherwise
· Satellite switch latency ending pint is no later than Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart
· Interruption is allowed only after t-Service

Agreement: 
· Satellite switch delay (Tsoft-switch), from t-serviceStart to the time instance for the first UL transmission to the target satellite, is defined as below:
· Tsoft-switch = max(t-Service - t-serviceStart, Tsearch + T∆ + Tmargin) + Tprocessing + TIU
· ‘The time instance for the first UL transmission to the target satellite’ is no earlier than t-Service.

Online Agreement:
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· SMTC of serving cell + ssb-TimeOffset + PDD propagation difference 
· TIU (ending point of interruption is at TIU)
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· Note: Anything not compliant with RAN2 spec, if identified, will be removed.
· T∆: Same as the existing requirements
· Tmargin: Same as the existing requirements
· Further discuss whether UE is allowed to skip or deprioritize measurements on the serving cell and neighbor cells from T-Start in maintenance phase

Issue 5-3: NTN to NTN time and location-based trigger CHO enhancements
Online Agreement: 
· For NTN to NTN time or location only-based trigger CHO enhancements, the existing conditional CHO requirement defined in 6.1C.2.2 (DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin) is reused with the following updates:
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time (condition T1-1) or location condition (both condition D1-1 and condition D1-2) is fulfilled.
· Remove Tmeasure
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in [6.1C.1.2]

Topic #6: Performance requirements
Issue 6-1: Configuration of test cases
Agreement:
· Strive to reuse Rel-17 NR NTN test setup for satellite specific parameters. Any changes, if needed/identified for FR2-NTN, can be considered.

Issue 6-2: NTN bands above 10 GHz
Agreement: 
· For FR2-NTN Type 1 and Type 2 UEs, the below are baseline. Type 1 and Type 2 UEs can have different sets of test cases.
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam.

Issue 6-3: NTN bands below 10 GHz
Agreement: 
· For FR1-NTN test cases, the below are baseline.
· Network verified UE location
· NTN-TN cell reselection
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, only for satellite switch
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, for cell switch
· NTN to NTN RACH-less (C)HO
· NTN to NTN Satellite switching without PCI change
· Hard switch
· RACH based
· RACH-less
· soft switch
· RACH based
· RACH-less
· NTN to NTN time-based trigger CHO enhancements
· NTN to NTN location- based trigger CHO enhancements

Agreement:
· For network verified UE location,
· For accuracy requirement, re-use the TN accuracy requirements, including both baseband estimation accuracy and RF calibration margin, and side conditions with Nsample = 1
· Existing report mapping for UE and gNB Rx-Tx are re-used for NW verified location

References
[1] R4-2318182, “Topic summary for [109][226] NR_NTN_enh,” 3GPP TSG-RAN WG4 Meeting #109
[2] R4-2321330, “Ad-hoc minutes for [109][226] NR_NTN_enh,” 3GPP TSG-RAN WG4 Meeting #109
