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1. Introduction
During the latest RAN plenary, a way forward [1] was approved to solve the remaining open issues for the NTN requirements, where non-zero doppler and/or delay conditions are required. In this contribution we share our views on this topic.

2. Discussion
The discussion below can be split into RF and RRM. 
2.1 RF Requirements
As per the WF in [1] for UE RF:
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

With respect to setting a fixed doppler shift for the test scenario of having a non-zero doppler test point, we note that using a fixed doppler is not a realistic scenario, but artificially creating a test scenario.
Observation 1: Using a constant doppler is not a realistic scenario for neither GSO nor NGSO.
From a test system perspective this would involve emulating a constant doppler in the system simulator and at the same time signal to the UE a matching orbit in the SIB information. While it is possible to emulate a fixed doppler in the TE, the problem may lie in the SIB information. Since a constant doppler is not realistic scenario, it is unclear how to generate the SIB message containing such a scenario. In addition, it is not clear, how UEs will react to such SIB messages, since such a scenario is not experienced in the field.
Observation 2: It is unclear how to generate SIB contents containing a constant doppler scenario and how the UE will react to such an artificial scenario. 
Thus, to ensure that the correctly understands a fixed doppler scenario, a test function may be required transfer the information to the DUT instead of using the SIB format.
Observation 3: Emulating an orbit with constant doppler may require the use of a test function.
However, if a test function is used to provide the constant doppler to the UE, it is not clear how the UE may handle the different information received in the SIB and via test function, leading to scenarios where it is not possible to determine whether the UE correctly performs the pre-compensation. 
Observation 4: Using a test function may lead to unclear behaviour of the UE.
To find a suitable test scenario for the frequency error test, let's first take a look at the requirements definition in the specification.
In TS 38.101-5 [2] clause 6.4.1 and TS 36.102 [3] clauses 6.4A.1, 6.4B1 the requirements for testing the frequency error are to be measured per slot and then later be evaluated over several slots.
Observation 5: The basic measurement interval for measuring the frequency error is 1 slot.
Since the measurement interval is so short and the SIB information will be updated less frequently, the doppler during this one slot can be considered constant from a measurement point of view.
In our view it is thus beneficial to provide realistic satellite orbits to the UE. This way it can be ensured that the UE can properly perform its pre-compensation, while for the purpose of the test the doppler can be considered constant during a measurement interval. 
Observation 6: Even when using realistic NGSO orbit, the doppler can be considered constant during a measurement interval of a single slot.
From a test system point of view, such a scenario can be seen as feasible and would allow to measure the frequency error in each slot. Also, this would allow to measure the frequency error with different constant dopplers in different slots based on the updates provided in the SIB messages.
Observation 7: The frequency error can be correctly measured per slot, even with different dopplers in different slots.
By doing so, the doppler/delay emulated in the test equipment can match the information transmitted to the UE in the SIB. This would yield the highest likelihood of the UE correctly performing the pre-compensation and thus working in the field. 
Therefor we propose to use a scenario where a realistic NGSO orbit is emulated by the TE and send to the UE via SIB message.
Proposal 1: RAN4 agrees to use realistic orbit for the NGSO scenario to measure the frequency error in each slot. 

2.2 RRM Requirements
As per the WF in [1] for RRM:
RAN tasks RAN4 to discuss and conclude in Oct meeting on 
· 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
In our understanding, this information is conflicting with the current status of the specification TS 38.133 [4] and TS 36.133 [5]. 
Observation 8: The timing accuracy test case (e.g. TS 38.133 [4], A.14.3.1.1) is already specified for both satellite types, GSO and NGSO. According to test requirements (e.g. TS 38.133[4], A.14.3.1.1.2) the DL timing shift (turquoise highlighted) and the respective UE adjustment in the UL (yellow highlighted) for NGSO, are both done based on serving-satellite-ephemeris-related higher-layers parameters of the serving satellite (i.e. SIBs). 
A.14.3.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1)	Set up PCell according to parameters given in Table A.14.3.1.1.1-2.
[bookmark: _Hlk521604672]2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within   of the first detected path of DL SSB.
a.	The NTA_offset value (in Tc units) is 25600 
b.	The  value is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation.
c.	The  value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters.
d.	The  values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1C.2-1
e.	The  value (in Tc units) is [TBD].
3)	If the NTN parameters are configured as GSO scenario, the test system shall adjust the timing of the DL path by values given in Table A.14.3.1.1.2-1. If the NTN parameters are configured as NGSO scenario, the test system shall adjust the timing of the DL path according to the serving-satellite-ephemeris-related higher-layers parameters.
Table A.14.3.1.1.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1C.2 Table 7.1C.2.1-1 until the UE transmit timing offset is within  respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within  of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.

In addition: 
Observation 9: According to high level test procedures for SAN RRM tests (e.g. TS 38.133 [4], B.5), the DL transmission time and frequency are already adjusted by the TE to the satellite motion trajectory (green highlighted), resulting in a Doppler and Delay as per the satellite orbit of interest (GSO / NGSO).    
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.

Based on the above we propose the following: 
Proposal 2: It is not required to specify a constant artificial delay for the NGSO timing test case, since the DL time shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content. 
Proposal 3: It is not required to add any additional statement about doppler value in the RRM tests, since the DL frequency shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content.

3. Conclusion
Triggered by the WF agreed in [1], following observations and proposals are done in this paper:
RF:
Observation 1: Using a constant doppler is not a realistic scenario for neither GSO nor NGSO.
Observation 2: It is unclear how to generate SIB contents containing a constant doppler scenario and how the UE will react to such an artificial scenario. 
Observation 3: Emulating an orbit with constant doppler may require the use of a test function.
Observation 4: Using a test function may lead to unclear behaviour of the UE.
Observation 5: The basic measurement interval for measuring the frequency error is 1 slot.
[bookmark: _GoBack]Observation 6: Even when using realistic NGSO orbit, the doppler can be considered constant during a measurement interval of a single slot.
Observation 7: The frequency error can be correctly measured per slot, even with different dopplers in different slots.
Proposal 1: RAN4 agrees to use realistic orbit for the NGSO scenario to measure the frequency error in each slot. 

RRM:
	
Observation 8: The timing accuracy test case is already specified for both satellite types, GSO and NGSO. According to test requirements, the DL timing shift and the respective UE adjustment in the UL for NGSO, are both done based on serving-satellite-ephemeris-related higher-layers parameters of the serving satellite (i.e. SIBs). 
Observation 9: According to high level test procedures for SAN RRM tests, the DL transmission time and frequency are already adjusted by the TE to the satellite motion trajectory, resulting in a Doppler and Delay as per the satellite orbit of interest (GSO / NGSO).    
Proposal 2: It is not required to specify a constant artificial delay for the NGSO timing test case, since the DL time shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content. 
Proposal 3: It is not required to add any additional statement about doppler value in the RRM tests, since the DL frequency shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content.
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