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Introduction
In RAN#101, a WF [1] on NTN testing was approved. The background is that with current RAN4 spec, RAN5 cannot implement their spec due to missing of channel model with time varying delay and Doppler, especially for NGSO. To meet the timeline requested by the satellite industry, Plenary decided to adopt simplified test setup and provided guidance as below. RAN4 is tasked to conclude on the detailed conditions. 
	· RAN tasks RAN4 to discuss and conclude in Oct meeting on 
· The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
· For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
· The condition for RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, which can be implemented in RAN5 NTN specifications
· For example, setting an artificial fixed delay, which is randomly selected out of a range of delay values decided by RAN4, as the condition in a test
· Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing 
· Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release i.e. Rel-19
· No changes to the RAN4 core requirements


In this paper, we will provide our views on the RRM aspects of NTN testing.
Discussion
In Rel-17, RAN4 introduced the following high level testing procedure for NTN RRM testing.
	B.5	High level test procedure for SAN RRM tests
The following high level steps are conducted for test cases for SAN defined in clause A.14. 
-	A set of ephemeris information are pre-defined for each satellite corresponding to different epoch times in [TS TBD]. 
-	For GEO an altitude of 35,786km is considered. an elevation angle relative to a UE position shall not be smaller than 30 deg during entire test time
-	For LEO an altitude of 600km on a circular orbit is considered. 
-	A motion trajectory is generated for each satellite based on the ephemeris using Eckstein-Hechler model. 
-	UE location is determined for the test. The ephemeris and the the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
-	Test equipment adjusts the time and frequency of transmission based on the satellite motion trajectory and UE location during test time to emulate the position and velocity change of the satellite relative to the UE.


The test procedure requires a set of ephemeris information corresponding to a series epoch time to be specified, considering the UE location. Then a propagation model Eckstein-Hechler model is used to project the motion trajectory of the satellite based on the specified ephemeris. TE is supposed to adjusts the time and frequency of transmission based on the satellite motion trajectory to emulate the realistic scenario with time varying delay and Doppler.  
What is missing is the ephemeris and the UE location. Due to lack of involvement from satellite companies in the Rel-17 discussion, these two parts are left as TBD. As there is an urgent need to complete the conformance testing in RAN5 for both GSO and NGSO, and defining detailed ephemeris and the UE location could be time consuming and require new specification approach for TE to generate the channel, it is decided in RAN#101 to simplify the test setup at least for NGSO as in [1].
Test setup for NGSO 
Based on our understanding of [1], for NGSO RRM testing,
· For UL timing TC: 
· Considering the difficult to define variation of delay (or distance between UE and satellite), a constant delay should be used to verify time pre-compensation. For LEO-600, the max RTT is 25.8ms. Since RAN4 agreed to assume zero delay for feeder link, the max delay for service link is 12.9ms. This is for the worst case elevation angle and thus may not be proper for the tests. We suggest to take some smaller value like [6]ms. 
· It is noted that Doppler setting for UL timing TC is not mentioned in [1]. Obviously, a constant Doppler shift should be used, and the question is whether we should use zero or non-zero Doppler. Assuming delay and Doppler shift can be independently set in the test, we suggest to use zero. 
· For other TCs than UL timing TC:  
· As agreed in [1], delay and Doppler shift should be zero
Proposal 1: For NGSO RRM testing, use the following constant delay and Doppler shift values
· UL timing TC: [6]ms delay and zero Doppler shift
· other TCs than UL timing TC: zero delay and zero Doppler shift
Test setup for GSO 
WF [1] is for NGSO testing, and for GSO it is still open whether to use constant or time varying delay and Doppler shift. In our view, if it is agreed to use constant delay and Doppler shift for NGSO, there is not much point to use time varying delay and Doppler shift in GSO. In fact, for GSO, including GEO and other GSO than GEO, the delay and Doppler shift variation is negligible from RRM perspective. 
Therefore, we suggest to apply the same principle as NGSO to GSO. One difference is the constant delay for UL timing TC. For GEO at 36000km altitude, the max delay on the service link is 271ms. Again, this is the worst case, and considering typical condition we suggest to use [180]ms.  
Proposal 2: For GSO RRM testing, use the following constant delay and Doppler shift values
· UL timing TC: [180]ms delay and zero Doppler shift
· other TCs than UL timing TC: zero delay and zero Doppler shift
Implementation of the test setup
The next question is how to implement the agreed test setup in RAN4 and RAN5 spec. In general, we understand there are two approaches:
· Option 1: Define test mode, and directly set the delay and Doppler shift using test command.
This is similar to using test command to set UE location. UE in test mode is supposed to ignore the ephemeris and do pre-compensation when it is set with non-zero delay or Doppler shift, and to deactivate the pre-compensation when it is set with zero delay or Doppler shift. This option requires RAN5 to define new test loop, and UE has to develop for the test mode. 
· Option 2: Define special ephemeris from which UE can derive the expected delay and Doppler shift.
From RRM side we have two combinations: 1) non-zero constant delay with zero Doppler, and 2) zero delay with zero Doppler. With this option, RAN5 needs to specify the corresponding ephemeris. It should be noted that the ephemeris should correspond to the UE location. It is noted that for RF frequency error test, we may have a third combination 3) constant delay (zero or non-zero) with non-zero Doppler, and whether ephemeris can be developed for such a case needs to be further discussed. For UE side, we need to check whether receiving such special ephemeris will cause any issue, especially the one with zero delay, e.g. UE may do validity check and consider it to be an error case. 
In any case, we believe it should be up to RAN5 to decide which option they want to use to implement the agreed test setup, and RAN5 may come up with other options. We suggest RAN4 to send LS to inform RAN5 about the agreed test setup and ask RAN5 to implement them.
Proposal 3: RAN4 to send LS to inform RAN5 about the agreed test setup and ask RAN5 to implement them. It is up to RAN5 to decide how to implement them, e.g. define test mode or specify special ephemeris.
For the RAN4 spec, we believe RAN4 should capture the agreed test setup in A.3 of 38.133 and remove or update the high level test procedure in B.5. A draft CR is provided in [2].
Conclusions
In this paper we provided our views on the RRM aspects of NTN testing.
Proposal 1: For NGSO RRM testing, use the following constant delay and Doppler shift values
· UL timing TC: [6]ms delay and zero Doppler shift
· other TCs than UL timing TC: zero delay and zero Doppler shift
Proposal 2: For GSO RRM testing, use the following constant delay and Doppler shift values
· UL timing TC: [180]ms delay and zero Doppler shift
· other TCs than UL timing TC: zero delay and zero Doppler shift
Proposal 3: RAN4 to send LS to inform RAN5 about the agreed test setup and ask RAN5 to implement them. It is up to RAN5 to decide how to implement them, e.g. define test mode or specify special ephemeris.
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