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[bookmark: _Toc116995841]Introduction
In the RAN plenary meeting (RAN #98e), it was agreed to postpone the completion of the NTN_Solutions_ work item [1]. The remaining open issues were captured in the status report in RP-222739 [2]. Among the remaining open items is “Clarify configuration of NTN assistance information parameters (i.e. ephemeris, epoch time, validity duration) for the RRM tests.”
[bookmark: _Toc116995842]Discussion
Orbital Parameters
RAN4 has previously agreed that the Test Equipment (TE) is expected to implement a motion trajectory vector to emulate the satellite ephemeris:
	· 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.
· 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.




There are infinite valid orbits around Earth that could be used for testing purposes. If different TEs implement different orbital parameters, it might be difficult to guarantee that all UEs are tested under the same conditions and in certain cases it might get more difficult to specify the test metrics. Therefore, it is necessary to introduce some guidance for the performance configuration. 
For the configuration of the satellite assistance information, it is important to define meaningful configuration. 
[bookmark: _Toc127525247]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. 

[bookmark: _Toc127525248]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. 
[bookmark: _Toc127525249]Create a set of reference SIB19 configuration for serving and neighbor cell for the NTN test cases. 
[bookmark: _Toc127525250]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. [bookmark: _Toc127525251]This configuration applies regardless if the UE position is obtained via AT command or via GNSS simulator. 
b. [bookmark: _Toc127525252]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. 

[bookmark: _Toc127525253]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. 
[bookmark: _Toc127525254]Define at least one configuration where neighbor and serving satellites are on the same orbital plane.
[bookmark: _Toc127525255]Define at least one configuration where neighbor and serving satellites are on different orbital planes.

Epoch Time

RAN4 has previously reached the following agreements: 
	RAN4 #105:
· Issue 2-3: SIB19 scheduling time in test requirement.
· Agreement:
· SIB19 scheduling period is defined as [80ms] in RRM tests.
· At least for the timing test case, the epoch time in SIB19 is explicitly defined in SIB19.

RAN4 #104
· Issue 2-6: Test applicability rule for NTN RRM test cases.
· Agreement:
· RAN4 to define the following test applicability rule in a common section that applies to NTN RRM test cases. 
· For all test case:
· Satellite information (included in System information) shall remain the same during the test, e.g. Validity timer should be larger enough.
· UE GNSS information shall remain the same during the test, i.e. UE mobility is not considered unless an exceptional case is identified, e.g. distance-based conditional handover.
· The overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) shall be less than or equal to 75%.



It seems that the intention of RAN4 is to perform most of test cases with as few modifications as possible in the Satellite Information provided in SIB19. As the periodicity of the SIB19 is set to a small value, if implicit indication of epoch time is used, it would cause the Satellite Assistance information to be updated constantly, even that a gNB would potentially obtain satellite ephemeris information from the satellite control center less frequently. 
[bookmark: _Toc127525256]Use explicit indication of epoch time for all test cases. 
In the best-case scenario, with explicit indication of epoch time, the satellite assistance information must be renewed at least every 10.24 seconds (the duration of a SFN sequence). 
[bookmark: _Toc127525257]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. 

[bookmark: _Toc116995848]Conclusion
In this paper we analyzed the challenges to provide satellite assistance information for the RRM test cases in NTN, and provided the following set of observations and proposals:

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.
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