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Introduction

The scope of this document is to discuss replies for R5-233672 (LS to RAN4): LS on clarifications for Non-Terrestrial Networks.
Observations and Proposals
Observation 1: There is a mismatch between RAN4 RF definition and RAN4 RRM definition for NTN SAN:
· RAN4 RF uses 2 classes of SAN (see TS 38.108): GEO class (with GEO constellation) and LEO class (with LEO@600km and LEO@1200km constellation)
· RAN4 RRM uses GSO and NGSO terminology (see TS 38.133) which is not the same as previous.

Table 4.4-1 SAN classes
	SAN Class
	[bookmark: _GoBack]Satellite constellation

	GEO 
	GEO satellite

	LEO 
	LEO 600 km satellite
LEO 1200 km satellite




Observation 2: GSO is not GEO, GEO is only a particular case of GSO. A GSO is characterised by Eccentricity and Inclination. Eccentricity makes the orbit elliptical and appear to oscillate E-W in the sky from the viewpoint of a ground station, while inclination tilts the orbit compared to the equator and makes it appear to oscillate N-S from a ground station.
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Observation 3: Depending on the Eccentricity and Inclination, GSO may introduce important Doppler and time delay variation with respect to the UE/ground station, and therefore RAN4/RAN5 should not consider zero-Doppler or invariant delay for testing purposes.


Proposal 1: Replace GSO with GEO in TS 38.133, if companies insist to test zero-Doppler and/or zero-time variant conditions for this particular case.

Proposal 2: Consider testing (variable) Doppler effect for both GSO and NGSO.

Proposal 3: Consider testing (variable) time delay/drift for both GSO and NGSO.

Proposal 4: Consider THALES contribution R5-233941 from RAN5 (“Ephemeris file generation methodology for NTN NR UE testing”) providing testing environment for Doppler and timing variation.
Proposal 5: Consider for discussion the following Test Methodology proposed by THALES. The test could be essentially applied as follows (to be discussed with other companies):
1/ Initial Assumptions/Hypothesis:
· The gNB is responsible of sending ephemeris data in DL and the Network is not pre-compensating Doppler for the signal transmitted in DL towards UE.
· The NR NTN UE compensates by design the Doppler effect.
· However, there might be some limitations in terms of maximum satellite position and velocity error and/or maximum GNSS position error, which may generate an additional Doppler error that can be taken into account in the test.

2/ A channel emulator can be used to emulate e.g. DL Doppler and/or time drift/delay.
3/ The Test Equipment (emulating SAN) may apply (or not) an additional Doppler error in DL. Applying additional Doppler error in DL (on top of Doppler shift resulted from channel model) allows to test UE when imprecision in satellite position and velocity exist.
4/ Using the AT commands to the UE side (used to indicate UE position/ to replace the GNSS functionality at UE side) and after recovering ephemeris data from Test Equipment (SAN emulation), the UE will be able to pre-compensate the UL.
5/ A channel emulator can be used to emulate e.g. UL Doppler and/or time drift/delay.
6/ After receiving the UL UE signal, the TE will be able to evaluate if UE pre-compensation was correctly performed or not.

Proposal 6: RAN4/RAN5 have to assure specific testing environment/methodology specific to NTN UE to validate/certify NTN UE and differentiate NTN UE from TN UEs.

Proposal 7: RAN4/RAN5 have to assure that a classic TN UEs (i.e. without NTN capability) cannot pass the 3GPP testing procedures as NTN UE.

Proposal 8: An NTN UE has to be (at least) tested, validated and certified for UL pre-compensation with respect to Doppler effect and timing delay for realistic deployment scenario.
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