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Introduction
This summary contains NTN RRM core maintenance and performance requirements (6.1.4 & 6.1.5). All the submitted TDocs in these agendas were reviewed and the relevant observations and proposals are included in this summary. 
Topic #1: Core part maintennce
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300096
	Qualcomm Incorporated
	Additional delay and Requirement Applicability in HO
Observation 1: The SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell .
Observation 2: During inter-satellite HO and CHO, UE may have to wait for the epoch time of the target cell to be reached even after obtaining the target cell’s SFN information by reading the MIB of the target cell.
Proposal 3: RAN4 to add an additional delay to inter-satellite HO and CHO delay requirements to account for an uncertainty of Target cell’s epoch time, i.e. UE should be allowed to obtain SFN sync by reading MIB from the target cell and wait for the epoch time to be reached.

	R4-2300278
	Apple
	Proposal 1: following alternative shall be considered to complete the requirement:
Alt 1: RAN4 to send LS to RAN2 to ask how UE can determine the target cell SFN/sub-frame timing for epoch time from its old serving cell in case of HO or CHO.
Alt 2: No requirement applies for HO/CHO to an unknown cell if satellite ephemeris information and epoch timing of target cell is only provided to UE via HO command.

	R4-2300384
	MediaTek inc.
	Observation 1: RAN1 understands that the backward propagation of satellite assistance information is left for UE implementation. From RAN1 perspective, the latency issue identified by RAN2 can be resolved by UE and gNB implementation.
Proposal 1: For NTN, HO and CHO requirements apply, provided the epoch time is earlier than the time when the UE receives a RRC message implying handover to NR SAN cell plus Dhandover, the applicable RRC procedure delay.
Proposal 2: For NTN, HO and CHO requirements apply, provided the target cell’s ephemeris/epoch time has been provided in SIB19.
Proposal 3: Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.
Observation 2: The association between SMTC and MG is ambiguous, and it will lead to different delay requirement.
Proposal 4: RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN. 

	R4-2300597
	CATT
	Proposal 1: The requirements for handover and conditional handover do not need to include the scenario where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. Even if it is considered, no detailed delay uncertainty was needed and the clarification can be added as “If the UE needs to re-acquire ephemeris information for target cell during handover process, longer handover delay and the interruption time are expected.”

	R4-2300773
	CMCC
	Proposal 1: When epoch time is later than PRACH transmission, the additional waiting time should be taken into consideration.
Observation 1: There are two possible ways to capture this additional waiting time:
1. Add a TEU in Tinterrupt, TEU is the epoch time uncertainty in obtaining the UL synchronization, which is up to the subframe indicated by epochTime.
Tinterrupt = Tsearch + max(TIU , TEU)+ Tprocessing  + T∆ + Tmargin ms
2. Give a general description to clarify that the requirement will be extended if UE could not obtain the UL synchronization before the PRACH transmission.

	R4-2301948
	Huawei, HiSilicon
	Proposal 1: Define HO/CHO interruption time based on the assumption that UE may need to wait for the epoch time to apply the target cell assistance data. 
Proposal 2: Add a clarification that HO/CHO interruption time may be longer when UE does not have valid and applicable target cell assistance data during HO/CHO procedure.
Proposal 3: No additional time for re-acquiring target cell ephemeris is needed in CHO requirements, but add the following applicability condition for CHO requirements (similar as HO):
· Valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are available at UE during DCHO.
Proposal 4: RAN4 to send LS to inform RAN2 that UE may not be able to interpret the epoch time and to apply the assistance information in HO/CHO command for the target cell.
· The issue is for NR NTN and IoT NTN
· Exact solution is up to RAN2

	R4-2302025
	Ericsson
	Proposal 1: It shall be clarified that which feature between 25-2 and 25-5 defines parallel L3 measurements on serving cell and intra-frequency cells.
Proposal 2: In case that UE doesn’t support parallel L3 measurements on serving cell and intra-frequency cells, for time-critical neighbor cell measurement requirements, we suggest to skip serving cell measurements since cell change is inevitable in very short time and the update doesn’t impact existing Ttrigger definition. 
One example of update is highlighted in below quotation:
‘This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of the last updated value for t-Service is acquired by the UE for the first time to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger, and Ttrigger = max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter) when serving cell is below the search threshold, and Ttrigger = max(Tdetect,NR_Intra, Nlayer* [60s]) when serving cell is above the search threshold. During Ttrigger , Measurements on serving cell is skipped provided UE doesn’t support [capability of parallel L3 measurements on serving cell and intra-frequency cells] ’

	R4-2302342
	Nokia, Nokia Shanghai Bell
	Observation 1: In a single satellite, multi carrier scenario, at every measurement interval, Tmeasure, the UE is only required to measure cells in one of the carriers, and can only be required to repeat measurements in detected cells after Kcarrier * Tmeasure,NR_Inter
Observation 2: In a single carrier scenario, at every measurement interval, Tmeasure, the UE is only required to measure cells at NLEO,simul
Observation 3: In a single carrier scenario, the UE shall collect consecutive measurements from a given cell at least within an interval of Kmulti_SMTC *Tmeasure,NR_Inter.
Observation 4: The total number of measurements to be performed by the UE to go through all detected cells in all configured satellites and in all configured layers depends on the number of SMTCs configured per carrier.
Observation 5: As RAN4 indicates by the index i in the formula for calculating Kmulti_SMTC the number of satellites measured per frequency layer may vary from layer to layer.
Proposal 1: In section 4.2C.2.4, to fix the requirements according to the essence of the previous specifications, and to maintain the right calculation of the factor Kmulti_SMTC per frequency layer, replace the scaling factor K_carrier*K_(multi_SMTC) by ∑_(i=1)^(K_carrier)▒K_(multi_SMTC_i ) *T_(measure,NR_inter)  

Proposal 2: In section 4.2C.2.4, if the feature for enhanced requirements can be set per frequency layer,  fix the requirements to account for that, and adopt the following scaling factor: 
∑_(i=1)^(K_carrier)▒K_(multi_SMTC_i ) *T_(measure,NR_inter )+∑_(i=1)^(K_(carrier_enh))▒K_(multi_SMTC_i ) *T_(measure,NR_inter_enh), where Kcarrier represents the number of carriers where the feature is disabled and K_(carrier_enh) represents the number of carriers where the feature is enabled. . 
Observation 6: A received valid parameter associated with a validity timer may expire after some time.
Proposal 3: For conditional HO, if the time defined by the epoch time plus ntn-UlSyncValidityDuration is expired when the handover condition is met, the handover delay requirement must be extended to include the time required for the UE to acquire and apply new ephemeris information for the target cell.

	R4-2302644
	Nokia, Nokia Shanghai Bell
	Proposal 3:  RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
a.	 NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
b.	Two different SMTCs configuration, with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.



Open issues summary
Issue 1-1: Additional delay for acquisition of epoch time during HO/CHO.
· Option 1: (QC, CMCC, Nokia)
· Consider the additional delay
· Proposal from QC
· RAN4 to add an additional delay to inter-satellite HO and CHO delay requirements to account for an uncertainty of Target cell’s epoch time, i.e. UE should be allowed to obtain SFN sync by reading MIB from the target cell and wait for the epoch time to be reached.
· Proposal from CMCC
· There are two possible ways to capture this additional waiting time:
· Add a TEU in Tinterrupt, TEU is the epoch time uncertainty in obtaining the UL synchronization, which is up to the subframe indicated by epochTime.
Tinterrupt = Tsearch + max(TIU , TEU)+ Tprocessing  + T∆ + Tmargin ms
· Proposal from Nokia
· For conditional HO, if the time defined by the epoch time plus ntn-UlSyncValidityDuration is expired when the handover condition is met, the handover delay requirement must be extended to include the time required for the UE to acquire and apply new ephemeris information for the target cell.
· Option 2: (MTK, CATT)
· Not consider the additional delay
· Proposal from MTK
· For NTN, HO and CHO requirements apply, provided the epoch time is earlier than the time when the UE receives a RRC message implying handover to NR SAN cell plus Dhandover, the applicable RRC procedure delay.
· For NTN, HO and CHO requirements apply, provided the target cell’s ephemeris/epoch time has been provided in SIB19.
· Proposal from CATT
· The requirements for handover and conditional handover do not need to include the scenario where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. Even if it is considered, no detailed delay uncertainty was needed and the clarification can be added as “If the UE needs to re-acquire ephemeris information for target cell during handover process, longer handover delay and the interruption time are expected.”
· Option 3: (CMCC, CATT, Huawei)
· Add a general clarification that the requirements would be longer.
· Proposal from CMCC
· Give a general description to clarify that the requirement will be extended if UE could not obtain the UL synchronization before the PRACH transmission.
· Proposal from CATT
· The requirements for handover and conditional handover do not need to include the scenario where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. Even if it is considered, no detailed delay uncertainty was needed and the clarification can be added as “If the UE needs to re-acquire ephemeris information for target cell during handover process, longer handover delay and the interruption time are expected.”
· Proposal from Huawei
· Add a clarification that HO/CHO interruption time may be longer when UE does not have valid and applicable target cell assistance data during HO/CHO procedure.
· Recommended WF
· Further discussion.

Issue 1-2: Time for re-acquiring new ephemeris in CHO
· Proposal 1: (Huawei)
· No additional time for re-acquiring target cell ephemeris is needed in CHO requirements, but add the following applicability condition for CHO requirements (similar as HO):
· Valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are available at UE during DCHO.
· Recommended WF
· Further discussion.

Issue 1-3: Epoch time acquisition for blind HO/CHO.
· Proposal 1: (Apple)
· following alternative shall be considered to complete the requirement:
· Alt 1: RAN4 to send LS to RAN2 to ask how UE can determine the target cell SFN/sub-frame timing for epoch time from its old serving cell in case of HO or CHO.
· Alt 2: No requirement applies for HO/CHO to an unknown cell if satellite ephemeris information and epoch timing of target cell is only provided to UE via HO command.
· Proposal 2: (Huawei)
· RAN4 to send LS to inform RAN2 that UE may not be able to interpret the epoch time and to apply the assistance information in HO/CHO command for the target cell.
· The issue is for NR NTN and IoT NTN
· Exact solution is up to RAN2
· Recommended WF
· Further discussion.
· If RAN4 agree to send LS, further work on the LS is needed.

Issue 1-4: Cell reselection requirements.
· Proposal 1: (Nokia)
· [bookmark: _Toc127542493]In section 4.2C.2.4, to fix the requirements according to the essence of the previous specifications, and to maintain the right calculation of the factor Kmulti_SMTC per frequency layer, replace the scaling factor  by   
· [bookmark: _Toc127542494]In section 4.2C.2.4, if the feature for enhanced requirements can be set per frequency layer,  fix the requirements to account for that, and adopt the following scaling factor: 
, where Kcarrier represents the number of carriers where the feature is disabled and  represents the number of carriers where the feature is enabled.
· Recommended WF
· Further discussion.

Issue 1-5: Sharing factor for concurrent gap in inter-frequency measurement.
· Proposal 1: (MTK)
· Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.
· RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN.
· Recommended WF
· Further discussion.

Issue 1-6: Parallel measurement capability.
· Proposal 1: (Ericsson)
· It shall be clarified that which feature between 25-2 and 25-5 defines parallel L3 measurements on serving cell and intra-frequency cells.
· In case that UE doesn’t support parallel L3 measurements on serving cell and intra-frequency cells, for time-critical neighbor cell measurement requirements, we suggest to skip serving cell measurements since cell change is inevitable in very short time and the update doesn’t impact existing Ttrigger definition.
· Recommended WF
· Further discussion.
Issue 1-7: The definition of overlapping SMTCs for cell reselection.
· Proposal 1: (Nokia)
· RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
· NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
· Two different SMTCs configuration, with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.
· Recommended WF
· Further discussion.

Submitted CRs
	TDocs
	Title
	Source
	Comments

	R4-2300385
	CR on inter-frequency measurement with measurement gaps
	MediaTek inc.
	

	R4-2300386
	CR on SMTC collision
	MediaTek inc.
	

	R4-2300396
	CR on inter-frequency measurement with measurement gaps in R18
	MediaTek inc.
	Cat.A

	R4-2300397
	CR on SMTC collision in R18
	MediaTek inc.
	Cat.A

	R4-2300598
	CR on clarification for UE acquiring system information during handover
	CATT
	

	R4-2300599
	CR on clarification for UE acquiring system information during handover
	CATT
	Cat.A

	R4-2300896
	Maintenance CR on cell reselection requirements for satellite access
	Xiaomi
	

	R4-2301395
	CR to38.133: Complement the assistance information for NTN neighbour cell measurement
	ZTE Corporation
	

	R4-2301949
	CR on HO requirements for NTN
	Huawei, HiSilicon
	

	R4-2301950
	CR on HO requirements for NTN R18
	Huawei, HiSilicon
	Cat.A

	R4-2301951
	CR on MG requirements for NTN
	Huawei, HiSilicon
	

	R4-2301952
	CR on MG requirements for NTN R18
	Huawei, HiSilicon
	Cat.A

	R4-2302345
	CR on TS 38.133 (Rel-17) Corrections on cell reselection for NTN (CAT. F)
	Nokia, Nokia Shanghai Bell
	

	R4-2302346
	CR on TS 38.133 (Rel-18) Corrections on cell reselection for NTN (CAT. A)
	Nokia, Nokia Shanghai Bell
	Cat.A

	R4-2302541
	CR on TS 38.133 (Rel-17) Corrections on cell reselection for NTN (CAT. F)
	Nokia, Nokia Shanghai Bell
	

	R4-2302647
	CR on TS 38.133 (Rel-18) Corrections on cell reselection for NTN (CAT. A)
	Nokia, Nokia Shanghai Bell
	Cat.A






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

	R4-2300095
	Qualcomm Incorporated
	Proposal 1: RAN4 to suggest RAN5 use AT command approach to program UE location for NTN UE timing test cases and location-based mobility test cases. With the AT command approach, no location margin is added to location-based mobility test cases, and RAN4 to remove [X≥50]% of margin added to the UL Tx timing accuracy requirement to account for UE GNSS based location estimation error (up to 50m) from the relevant test cases. FFS on X. If X=50, 8*64Tc will be removed from the current UE UL timing accuracy requirements in the test cases.

	R4-2300096
	Qualcomm Incorporated
	Epoch time and SIB19 configurations
Proposal 1: SIB19 repetition with the same payload should not be across Epoch time indicated by the content of SIB19. Otherwise, UE UL timing error cannot be accurately measured due to the ambiguity in the interpretation of the epoch time.
Proposal 2: In RRM test cases, ntn-UlSyncValidityDuration is set as below:
· for NGSO, ntn-UlSyncValidityDuration is set to a value not larger than 20s.
· for GSO, ntn-UlSyncValidityDuration is set to a large value, e.g. 900s, assuming the satellite is stationary.
RLM and BFD/CBD Requirements
Observation 3: The following new fading models are introduced for NTN UE demodulation requirements
· New channel models: NTN-TDLA (NLOS) and NTN-TDLC (LOS)
· NTN-TDLA: 100ns of delay spread, 200Hz of Doppler shift
· NTN-TDLC: K-factor = 8.05dB, 100ns of delay spread, 200Hz of Doppler shift
Proposal 4: For RLM and BFD/CBD test cases, propagation channel conditions need to be updated to one of the newly introduced NTN fading models from Demod session, and SNR conditions for the tests should be reevaluated.

Testability Issues
Observation 4: Due the following issues, UE may have to either carry out handover to another satellite to finish the rest test iterations or repeat stop-and-restart the test until it finishes the rest test iterations, both of which are not desirable.
· A length of dwell time that a satellite can remain in a detectable and measurable condition depends on the UE location and the satellite’s orbit.
· According to Iridium satellite constellation, depending on UE location, time, and date, the dwell time varies from a few seconds to +10 mins.
· Therefore, after initial test set up procedures, e.g. UE attachment, RRC setup procedure, TE transmission power adjustment, channel fader initialization, and so on, it may not leave TE with enough time for a full set of test iterations.
Proposal 5: If the following testability issues for NGSO cannot be addressed in RAN4, the issues shall be communicated to RAN5 and properly addressed in RAN5:
· How to deal with the cases where a length of dwell time that a satellite can remain in a testable condition, e.g. from -30 deg to 30 deg elevation angle with respect to the UE, is not adequate for the full test iterations.
· The same issue for two-satellite based test cases.

NTN specific Parameters in Test Cases
Proposal 6: For UE specific and Cell common Koffsets, RAN4 to agree to the following principles, and capture them in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133:
· UE-specific Koffset can be set to a constant value during test, and the value can be the same as Cell-specific Koffset
· The value of Koffset can be determined by RAN5 based on UE location and satellite orbit
· The value of Koffset should be large enough to ensure the causality of UL scheduling
Proposal 7: The value of Kmac can be set to zero assuming gateway and gNB are co-located.
Proposal 8: EphemerisInfo can be in a format of velocity state vector (PositionVelocity) and orbital parameters (Orbital) for serving satellite and neighbor satellite, respectively.
Proposal 9: t-Service, if configured, should be set to a time instance such that the absolute value of satellite’s elevation angle relative to a UE position is not smaller than 30 deg.
Proposal 10: referenceLocation in SIB19 will be defined by RAN5 based on UE location and test purposes, e.g. location based measurement and mobility test cases.
Proposal 11: SFN offset between satellites, e.g. serving cell’s satellite and (C)HO target cell’s satellite, is defined by RAN5

Time and Frequency Impairments due to Satellite Mobility
Proposal 12: TE shall generate downlink signals such that the signals include the impacts of timing/frequency offsets and sampling frequency drift according to UE position, programed via AT command, and the reference satellite position, projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time.
· The above should also apply to RF and Demodulation test cases, if applicable.
· As part of the time-varying timing offset characteristics to be modeled by TE, RAN4 to capture the following description in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133.
· When it is assumed that SRP is at the satellite, i.e. ta-Info is not provided in SIB19 or N_TA,common is set to a constant 0, and the time instance of UE UL transmission for slot#n at UE antenna ports, i.e. the start of slot#n minus (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, is the start of downlink slot#n – X – Y, where X and Y are defined as below:
· X is a one-way propagation delay of a DL transmission over the service link from the satellite to the UE at the moment when the downlink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· Y is a one-way propagation delay of a UL transmission over the service link from the UE to the satellite at the moment when the uplink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· The projected satellite positions at X and Y are assumed to be the same, hence the satellite position projected for X can be considered as the satellite position for Y, and vice versa.

	R4-2300387
	MediaTek inc.
	Proposal 1: For NTN UE timing test cases, it is suggested to use AT command approach to acquire UE location in order to simplify the test configuration (Option 2).

	R4-2300600
	CATT
	Proposal 1: Agree option 1, i.e. UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
Proposal 2: If using AT command approach to acquire UE location, the timing test requirements should be Te_NTN – 10.24TS.

	R4-2300601
	CATT
	Proposal 1: The test requirement for UE initial transmit timing is Te_NTN, and Reference timing for uplink transmission in test cases is (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, here
-  The DL timing shall be adjusted according to the distance change between serving satellite and UE based on a reference orbit for the serving satellite.
-  NTA,common is the common TA for reference timing which is calculated based on the definition in TS38.211.
-  NTA,UE-specific is the UE specific TA for reference timing derived from the satellite location and UE location, and equal to (D1 + D2) / (c×Tc) .
-  D1 is the distance between UE and satellite when receiving the UE transmit signal slot.
-  D2 is the distance between UE and satellite when at time of NTA,common×Tc after receiving the UE transmit signal slot.

	R4-2300774
	CMCC
	Proposal 1: As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
Proposal 2: 
· For the transmit timing test cases, UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· For the timing advance adjustment test cases, use AT command “Update UE Location Information” approach to acquire UE location.

	R4-2300775
	CMCC
	Proposal 1: Configure kcell,offset as 8 slots for LEO, 258 slots for GEO.

	R4-2301926
	Ericsson
	Proposal 1: Assume of 2-D position error of 50 m in UE GNSS location change in location-based intra/inter-frequency cell reselection test, when developing performance test margins.
Proposal 2: Add this text to updated CR R4-2220423, DraftCR on UE transmit timing tests for NTN: “The test system can emulate and send the GNSS signal to the test UE. The test parameters for GNSS signals are defined in B.4.1”.

	R4-2301927
	Ericsson
	Proposal 1: For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.

	R4-2301953
	Huawei, HiSilicon
	Proposal 1: RAN4 to capture the following test procedure in Annex of 38.133
· Step 1: A set of ephemeris information are pre-defined in the spec (corresponding to different epoch times) 
· Step 2: A motion trajectory is generated based on the ephemeris using reference model (Eckstein-Hechler)
· Step 3: UE location is determined for the test
· Step 4: TE adjusts the time and frequency of transmission based on the satellite motion trajectory and UE location during test
Proposal 2: Interval between adjacent epoch time is 5.12s or 2.56s. Validity timer is set to 5s.
Proposal 3: The exact ephemeris information is left to RAN5 to define.
Proposal 4: 50m location margin is also added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
Proposal 5: RAN4 not to add delay uncertainty related to epoch time and SIB19 acquisition in the test requirements for TSI-NR.

	R4-2301999
	Huawei, HiSilicon
	Proposal 1: For NTN UE timing test cases, it is suggested to use AT command approach to acquire UE location in order to simplify the test configuration.
Proposal 2: For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
Proposal 3: For NTN UE timing test cases, the additional timing error for the translation from reference orbit to ephemeris information can be considered.

	R4-2302340
	Nokia, Nokia Shanghai Bell
	Observation 1: For other RRM features, RAN4 has compromised developing test cases where the UE acquires its position from the test equipment. 
Observation 2:  For the transmit timing test, the usage of the AT command to convey UE position does not fully test the new functionality introduced in NTN. 
Observation 3: Relaxation of the transmit timing accuracy requirement on the grounds of the GNSS inaccuracy observed in NTN scenarios is not anymore justified if the exact UE position to be used in the test is conveyed to the UE.
Proposal 1: At least in the UE transmit timing test case, the acquisition of the GNSS by the UE and conversion to RRM related parameters must be tested via a GNSS simulator.
Proposal 2:  For the acquisition of UE location in UE transmit timing test cases,  we prefer Option 1: UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
Proposal 3: If Option 1 is not adopted by the group, the relaxation of the transmit timing requirements need to be tightened to reflect the loss of impact of GNSS inaccuracy.

	R4-2302341
	Nokia, Nokia Shanghai Bell
	Observation 1: As the common delay will be set to zero for the performance configurations in Release 17, based on previous RAN4 agreement, it is not meaningful for the transmit timing cases that the elevation angle between the UE and the serving cell is set close to 90 degrees for NGSO scenarios, as there will be almost no variation on the UE transmit timing.
Observation 2: For mobility cases, it is not meaningful that the serving cell is configured such that the elevation angle between the satellite and the UE is close to 90 degrees (best propagation case scenario). In special, for the distance-based triggers.
Proposal 1: Create a set of reference SIB19 configuration for serving and neighbor cell for the NTN test cases.
Proposal 2: In the configuration for NGSO test cases, the satellite information for the serving cell shall be initiated at a position where the elevation angle measured by the UE at the chosen GNSS position used for the test is below [35] degrees and the satellite is moving away from the UE.
a.	This configuration applies regardless if the UE position is obtained via AT command or via GNSS simulator.
b.	The initial elevation angle might be increased if needed for guaranteeing the GNSS is within the limit of 30 degrees throughout the entire duration of the test.
Proposal 3: For NGSO mobility scenarios, the neighbor cell  configuration shall be set at an initial position that forms an elevation angle measured by the UE at the chosen GNSS position used for the test below the angle formed between UE and the serving satellite and the satellite is moving towards the UE.
Proposal 4: Define at least one configuration where neighbor and serving satellites are on the same orbital plane.
Proposal 5: Define at least one configuration where neighbor and serving satellites are on different orbital planes.
Proposal 6: Use explicit indication of epoch time for all test cases.
Proposal 7: For the RRM test cases whose total duration exceeds 10.24 seconds, satellite assistance information must be renewed considering an interval between explicitly indicated epoch times of [10s]. Indication of validity timer must be at least equal to the interval between epoch times.

	R4-2302497
	THALES
	Proposal 1: NTN UE under test to use its own GNSS module/receiver in order to perform GNSS position acquisition from real GNSS transmitted signals.
Proposal 2: If NTN UE under test is indoor, UE can use an external GNSS antenna connected as external reference in order to perform GNSS position acquisition (from real GNSS transmitted signals).
Proposal 3: If NTN UE under test is indoor and if no external GNSS antenna can be used, a GNSS repeater can be used to repeat GNSS signal (from outdoor to indoor) in order to allow the UE to acquire GNSS position using its own GNSS module (from real GNSS transmitted signals).
Proposal 4: A GNSS emulator can alternatively be used to reproduce GNSS signals and to generate transmitted RF GNSS signals to allow NTN UE (using its own GNSS receiver module) to acquire GNSS position.

	R4-2302517
	THALES
	Proposal 1: RAN4 RRM to consider a hypothetical testing constellation for the Testing Equipment used to test UE.
Proposal 2: The testing constellation should allow global coverage (full coverage of the Earth).
Proposal 3: Testing Equipment emulating SAN behaviour to consider Rider-type constellation.
Proposal 4: Testing Equipment to emulate SAN ephemeris data on SIB19, with values representative to UE location.
Proposal 5: Testing Equipment can use satellite ECEF information and/or Orbital information to generate SIB19.
Proposal 6: If required, Testing Equipment to consider a propagator in order to generate SIB19.

	R4-2302644
	Nokia, Nokia Shanghai Bell
	Proposal 1: Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for Tdetect and Tevaluate
Proposal 2: Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for the duration of test phases T2 and T3, for enabling the test to be completed in time.
Observation 1: As NTN UEs are capable of adjusting the actual offset of the SMTC over time, even if the same periodicity is used for two SMTCs, some occasions might overlap while some occasions might not overlap. 



Open issues summary
Issue 2-1: Setup of SIB19 information.
· Proposal 1: (Huawei)
· RAN4 to capture the following test procedure in Annex of 38.133
· Step 1: A set of ephemeris information are pre-defined in the spec (corresponding to different epoch times) 
· Step 2: A motion trajectory is generated based on the ephemeris using reference model (Eckstein-Hechler)
· Step 3: UE location is determined for the test
· Step 4: TE adjusts the time and frequency of transmission based on the satellite motion trajectory and UE location during test
· Interval between adjacent epoch time is 5.12s or 2.56s. Validity timer is set to 5s.
· The exact ephemeris information is left to RAN5 to define.
· Proposal 2: (QC)
· SIB19 repetition with the same payload should not be across Epoch time indicated by the content of SIB19. Otherwise, UE UL timing error cannot be accurately measured due to the ambiguity in the interpretation of the epoch time.
· In RRM test cases, ntn-UlSyncValidityDuration is set as below:
· For NGSO, ntn-UlSyncValidityDuration is set to a value not larger than 20s.
· For GSO, ntn-UlSyncValidityDuration is set to a large value, e.g. 900s, assuming the satellite is stationary.
· Recommended WF
· Further discussion.

Issue 2-2: Methodology and configuration of NTN assistance information.
· Proposal 1: (THALES)
· RAN4 RRM to consider a hypothetical testing constellation for the Testing Equipment used to test UE.
· The testing constellation should allow global coverage (full coverage of the Earth).
· Testing Equipment emulating SAN behaviour to consider Rider-type constellation.
· Testing Equipment to emulate SAN ephemeris data on SIB19, with values representative to UE location.
· Testing Equipment can use satellite ECEF information and/or Orbital information to generate SIB19.
· If required, Testing Equipment to consider a propagator in order to generate SIB19.
· Recommended WF
· Further discussion.
· Use the constellation example proposed in R4-2302517 as a baseline.

Issue 2-3: Koffset configuration.
· Proposal 1: (CMCC)
· Configure Kcell,offset as 8 slots for LEO, 258 slots for GEO.
· Proposal 2: (QC)
· For UE specific and Cell common Koffsets, RAN4 to agree to the following principles, and capture them in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133:
· UE-specific Koffset can be set to a constant value during test, and the value can be the same as Cell-specific Koffset
· The value of Koffset can be determined by RAN5 based on UE location and satellite orbit
· The value of Koffset should be large enough to ensure the causality of UL scheduling
· Recommended WF
· Further discussion.

Issue 2-4: KMAC configuration.
· Proposal 1: (QC)
· The value of Kmac can be set to zero assuming gateway and gNB are co-located.
· Recommended WF
· Agree to proposal 1.

Issue 2-5: EphemerisInfo configuration.
· Proposal 1: (QC)
· EphemerisInfo can be in a format of velocity state vector (PositionVelocity) and orbital parameters (Orbital) for serving satellite and neighbor satellite, respectively.
· Recommended WF
· Further discussion.

Issue 2-6: t-Service configuration.
· Proposal 1: (QC)
· t-Service, if configured, should be set to a time instance such that the absolute value of satellite’s elevation angle relative to a UE position is not smaller than 30 deg.
· Recommended WF
· Further discussion.

Issue 2-7: referenceLocation configuration.
· Proposal 1: (QC)
· referenceLocation in SIB19 will be defined by RAN5 based on UE location and test purposes, e.g. location based measurement and mobility test cases.
· Recommended WF
· Further discussion.

Issue 2-8: SFN offset between satellites.
· Proposal 1: (QC)
· SFN offset between satellites, e.g. serving cell’s satellite and (C)HO target cell’s satellite, is defined by RAN5
· Recommended WF
· Further discussion.

Issue 2-9: Reference Time Instances for RRM test cases.
· Proposal 1: (QC)
· TE shall generate downlink signals such that the signals include the impacts of timing/frequency offsets and sampling frequency drift according to UE position, programed via AT command, and the reference satellite position, projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time.
· The above should also apply to RF and Demodulation test cases, if applicable.
· As part of the time-varying timing offset characteristics to be modeled by TE, RAN4 to capture the following description in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133.
· When it is assumed that SRP is at the satellite, i.e. ta-Info is not provided in SIB19 or N_TA,common is set to a constant 0, and the time instance of UE UL transmission for slot#n at UE antenna ports, i.e. the start of slot#n minus (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, is the start of downlink slot#n – X – Y, where X and Y are defined as below:
· X is a one-way propagation delay of a DL transmission over the service link from the satellite to the UE at the moment when the downlink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· Y is a one-way propagation delay of a UL transmission over the service link from the UE to the satellite at the moment when the uplink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· The projected satellite positions at X and Y are assumed to be the same, hence the satellite position projected for X can be considered as the satellite position for Y, and vice versa.
· Proposal 2: (CATT)
· The test requirement for UE initial transmit timing is Te_NTN, and Reference timing for uplink transmission in test cases is (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, here.
· The DL timing shall be adjusted according to the distance change between serving satellite and UE based on a reference orbit for the serving satellite.
· NTA,common is the common TA for reference timing which is calculated based on the definition in TS38.211.
· NTA,UE-specific is the UE specific TA for reference timing derived from the satellite location and UE location, and equal to (D1 + D2) / (c×Tc) .
· D1 is the distance between UE and satellite when receiving the UE transmit signal slot.
· D2 is the distance between UE and satellite when at time of NTA,common×Tc after receiving the UE transmit signal slot.
· Proposal 3: (Ericsson)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· Proposal 4: (Huawei)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· For NTN UE timing test cases, the additional timing error for the translation from reference orbit to ephemeris information can be considered.
· Recommended WF
· Further discussion.

Issue 2-10: Testability issues.
· Proposal 1: (QC)
· If the following testability issues for NGSO cannot be addressed in RAN4, the issues shall be communicated to RAN5 and properly addressed in RAN5:.
· How to deal with the cases where a length of dwell time that a satellite can remain in a testable condition, e.g. from -30 deg to 30 deg elevation angle with respect to the UE, is not adequate for the full test iterations.
· The same issue for two-satellite based test cases.
· Recommended WF
· Further discussion.
· If RAN4 agree to send LS to RAN5, further work on the LS is needed.

Issue 2-11: Orbital parameters.
· Proposal 1: (Nokia)
· In the configuration for NGSO test cases, the satellite information for the serving cell shall be initiated at a position where the elevation angle measured by the UE at the chosen GNSS position used for the test is below [35] degrees and the satellite is moving away from the UE.
· This configuration applies regardless if the UE position is obtained via AT command or via GNSS simulator.
· The initial elevation angle might be increased if needed for guaranteeing the GNSS is within the limit of 30 degrees throughout the entire duration of the test.
a. For NGSO mobility scenarios, the neighbor cell configuration shall be set at an initial position that forms an elevation angle measured by the UE at the chosen GNSS position used for the test below the angle formed between UE and the serving satellite and the satellite is moving towards the UE.
· 
· Recommended WF
· Further discussion.
· Agreement in R4-2220711
· Satellite trajectory to be used in RRM test cases shall meet the following characteristics.
· For GEO at an altitude of 35,786km, an elevation angle relative to a UE position shall not be smaller than 30 deg during entire test time
· For LEO at an altitude of 600km on a circular orbit, an elevation angle relative to a UE position shall not be smaller than 30 deg during entire test time
Issue 2-12: Orbital parameters.
· Proposal 1: (Nokia)
· Define at least one configuration where neighbor and serving satellites are on the same orbital plane.
· Define at least one configuration where neighbor and serving satellites are on different orbital planes.
· Recommended WF
· Further discussion.

[bookmark: _GoBack]Issue 2-13: Indication of Epoch time.
· Proposal 1: (Nokia)
· Use explicit indication of epoch time for all test cases.
· For the RRM test cases whose total duration exceeds 10.24 seconds, satellite assistance information must be renewed considering an interval between explicitly indicated epoch times of [10s]. Indication of validity timer must be at least equal to the interval between epoch times.
· Recommended WF
· Further discussion.

Issue 2-14: Delay uncertainty related to epoch time and SIB19 acquisition.
· Proposal 1: (Huawei)
· RAN4 not to add delay uncertainty related to epoch time and SIB19 acquisition in the test requirements for TSI-NR.
· Recommended WF
· Further discussion.
· Depends on the conclusion of Issue 1-1

Issue 2-15: Location margin in the test cases where AT command approach is used to set the GNSS location.
· Option 1: (Ericsson, Huawei)
· 50m location margin is added.
· Option 2: (CMCC, QC)
· No location margin.
· Recommended WF
· Further discussion.

Issue 2-16: Acquisition of UE location in UE timing test cases.
· Option 1: (MTK, Huawei, QC)
· Use AT command approach.
· Option 2: (CATT, Ericsson, Nokia)
· Use GNSS simulator(s)
· Option 2a: (CMCC)
· For the transmit timing test cases, UE location is acquired by GNSS positioning;
· For the timing advance adjustment test cases, use AT command approach to acquire UE location.
· Option 3: (QC, CATT, Nokia)
· If option 2 is not agreed, the test requirement in UE transmit timing test is relaxed by Te_NTN – [X]*64 Tc.
· Recommended WF
· Further discussion.

Issue 2-17: UE GNSS acquisition.
· Proposal 1: (THALES)
· NTN UE under test to use its own GNSS module/receiver in order to perform GNSS position acquisition from real GNSS transmitted signals.
· If NTN UE under test is indoor, UE can use an external GNSS antenna connected as external reference in order to perform GNSS position acquisition (from real GNSS transmitted signals).
· If NTN UE under test is indoor and if no external GNSS antenna can be used, a GNSS repeater can be used to repeat GNSS signal (from outdoor to indoor) in order to allow the UE to acquire GNSS position using its own GNSS module (from real GNSS transmitted signals).
· A GNSS emulator can alternatively be used to reproduce GNSS signals and to generate transmitted RF GNSS signals to allow NTN UE (using its own GNSS receiver module) to acquire GNSS position.
· Recommended WF
· Further discussion.

Issue 2-18: Cell reselection test cases.
· Proposal 1: (Nokia)
· Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for Tdetect and Tevaluate
· Update test cases A14.1.1 – A.14.1.4 with the correspond scaling factor for the duration of test phases T2 and T3, for enabling the test to be completed in time..
· Recommended WF
· Discuss based on CR R4-2302645.

Issue 2-19: Channel models for RLM and BFD/CBD test cases.
· Proposal 1: (QC)
· For RLM and BFD/CBD test cases, propagation channel conditions need to be updated to one of the newly introduced NTN fading models from Demod session, and SNR conditions for the tests should be reevaluated.
· Recommended WF
· Further discussion.
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