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Introduction
RRM test cases for NTN are discussed in RAN4#105, and the outcomes are captured in [1]. Based on [1] the following issue needs to be further discussed.
· Setup of SIB19 information
· Margin for GNSS location based on AT command
· Delay uncertainty related to epoch time and SIB19 acquisition 
In this paper we will provide our views on above remaining issues for NTN performance requirements.
Discussion
Setup of SIB19 information
	· Issue 1-1: Satellite configuration
· Agreement:
· 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 1-2: Reference propagator model
· Agreement: 
· The propagator model at UE side is left for implementation, as long as the transmit timing accuracy requirements are fulfilled.
· [bookmark: _Hlk126765625]The reference propagator model to be selected at TE side is Eckstein-Hechler and the duration of the prediction corresponds to the interval between consecutive epoch times, as the satellite assistance information is renewed at epoch time.
· Issue 1-3: The configuration of the common delay parameters.
· Agreement:
· No need to consider the configuration of the common delay parameters based on the agreement in R4-2214473. 


RAN4 has made above high level agreements in last meeting. In our view, the basic test procedure is 
· 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
During RAN#98-e, it was observed that some setup of SIB19 information is missing, and RAN4 is supposed to complete them for RRM testing.
NTN-Config-r17 ::=             SEQUENCE {
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK167][bookmark: OLE_LINK168]    epochTime-r17                  EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240, s900}              OPTIONAL,  -- Cond SIB19
    cellSpecificKoffset-r17        INTEGER(1..1023)                                                         OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(1..512)                                                          OPTIONAL,  -- Need R
    ta-Info-r17                    TA-Info-r17                                                              OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17                                                        OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}                                                     OPTIONAL,  -- Need R
    ...
}
We believe what is critical is the information included in the NTN-Config.
· Epoch time: this is a result of ephemeris information in step 1. The ephemeris information is generated for different epoch times, so the epoch time can be set accordingly. For example, if the interval between two adjacent epoch time is 2.56s, then SIB19 in the first 2.56s of the test can set epoch time to SFN#256. RAN4 can discuss the interval between two adjacent epoch time. We suggest to define it as 5.12s or 2.56s.
· Validity timer: this is a result of confidence of the ephemeris and determines how often UE needs to re-acquire SIB19. As we are using realistic model (Eckstein-Hechler) as reference which would create turbulence in the motion trajectory compared to Keplerian model, the timer should be small enough. We suggest to use the small value 5s.
· Ephemeris: this will determine the satellite PV across the test duration. We suggest to leave it to RAN5 where inputs from satellite companies and TE vendors can be collected. RAN4 agreements can be captured in 38.133 Annex as reference for RAN5 discussion. One issue to be considered is that the ephemeris and the UE location must be considered together so that elevation angle during the test can be maintained as < 30 degree. 
· Common TA and Kmac: set to zero based on earlier RAN4 agreement (feeder link delay is zero). 
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.
Margin for GNSS location based on AT command
	· Issue 2-1: UE GNSS location change in location-based intra/inter-frequency cell reselection test.
· Option 1: 
· For location-based cell reselection test cases, UE GNSS location change shall be no less than distanceThresh + 50m.
· Option 2: 
· 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.


In last meeting, some companies mentioned that 50m location margin is needed even the UE location is set by the TE via “Update UE Location Information” procedure as defined in 36.509 because UE may apply filtering or adjustment of the obtained location information which cause location error. 
We think it is a valid point, especially considering that in TCs where location info is used, i.e. location triggered cell reselection measurement and location based CHO, UE will also be configured with velocity and in such cases the UE may determine its location with filtering and location error may occur. 
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.
Delay uncertainty related to epoch time and SIB19 acquisition 
	· Issue 2-2: TSI-NR in test requirement.
· Agreement:
· RAN4 to introduce the delay uncertainty between the reception of SIB19 and the epoch time in test requirement if RAN4 agree to introduce the delay uncertainty in core requirement.


As discussed in our companion paper for the core requirements, we assume the case where UE does not have valid target cell assistance data at cell reselection is corner. The source cell will broadcast target cell assistance data periodically, and based on RAN2 spec UE should attempt to re-acquire SIB19 before the old assistance data gets invalid. The setup as discussed in section 2.1 would make sure UE can always have valid target cell assistance data during the test. Therefore, we suggest not to add delay uncertainty related to epoch time and SIB19 acquisition in the test requirements.
Proposal 5: RAN4 not to add delay uncertainty related to epoch time and SIB19 acquisition in the test requirements for TSI-NR.
Conclusions
In this paper we provided our views on remaining issues for NTN performance requirements.
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.
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