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1	Overall description
3GPP RAN4 continue discussing remaining concerns in the LS on clarifications for Non-Terrestrial Networks ((R5-233672) with the following conclusions.
Zero Doppler conditions:
Q2a: With regards to zero Doppler conditions indicated in section 6 and section 7 requirements in TS 38.101-5:
Q2a1: Specifically, for NGSO where satellite orbit introduces a time varying Doppler shift and time varying propagation delay, is it expected to emulate zero Doppler condition in conformance testing of these section 6 and section 7 requirements?
Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing? 
Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing?
Q2a1, Q2a2, Q2a3: RAN4 had already indicated that zero-Doppler condition with constant Delay is currently applying in RAN4 independently of the NGSO/GSO. As a conclusion of RAN4#108bis, RAN4 would like to add the following clarifications regarding constant delay:
1. Constant value to be derived from the same ephemeris (i.e., orbit emulation) as the Doppler shift.
1. UE is assumed to derive the amount of delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
1. The requirement is defined assuming the UE pre-compensates the amount of delay.
Q2c: Are the zero Doppler or time varying assumptions applicable for conformance testing of RRM test cases in TS 38.133 Annex A.14 and in TS 36.133 Annexes A.13 and A.14?
Q2c: In previous LS response (R4-2314001), it was indicated that, at least for NGSO, zero Doppler conditions were not applicable to RRM test cases in TS 38.133 Annex A.14 and in TS 36.133 Annexes A.13 and A.14. In RAN4#108bis, RAN4 has concluded that same applies for GSO satellites.
Q2d: Are the zero Doppler or time varying assumptions applicable for conformance testing of demod performance requirements in section 8 in TS 38.101-5 and 36.102?
Q2d: In previous LS response (R4-2314001), it was indicated that zero Doppler conditions related to satellite motion for DL in service link were applicable to demodulation cases in section 8 in TS 38.101-5 and TS 36.102. However, demodulation requirements were specified with TDL channel model which implemented certain Doppler shift into channel model. 
As a conclusion of RAN4#108bis, RAN4 would like to add the following clarifications regarding delay for conformance demod test cases delay:
1. Delay will be constant.
1. Constant value to be derived from the same ephemeris (i.e., orbit emulation) as the Doppler shift.
1. UE is assumed to derive the amount of delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
1. The requirement is defined assuming the UE pre-compensates the amount of delay.

Other than zero Doppler conditions:
Q3a: For the NTN frequency error requirements defined in section 6.4.1 of TS 38.101-5, what is RAN4 assumption in terms of constant/variable Doppler and delay conditions for the other than zero Doppler conditions for GSO (different from GEO), GEO and NGSO?
Q3a: In RAN4#108bis concluded that other than zero Doppler conditions case in frequency error requirements should use:
· Constant Doppler greater than zero and less than or equal to 24ppm for NGSO satellites and greater than zero and less than or equal to 0.93ppm for GSO satellites:
· The range can be further limited, considering other factors like elevation angles and satellite height. 
· The exact values and the number of values (>1) to be selected are left to RAN5. 
· At least the worst-case value needs to be selected.
· UE should derive the amount of Doppler to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single frequency error measurement of the TE.
· Constant delay:
· Constant value to be derived from the same ephemeris (i.e., orbit emulation) as the Doppler shift.
· UE is assumed to derive the amount of delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The requirement is defined assuming the UE pre-compensates the amount of delay.
Q3b: In case of constant Doppler conditions, does RAN4 assume the UE Doppler and delay pre-compensation mechanisms only apply to the constant Doppler while they don’t apply to any time-varying Doppler or time delay introduced by satellite model in conformance testing?
Q3b: As an outcome of RAN4#108bis, RAN4 assumption is that UE will pre-compensate only constant Doppler and constant delay configured.

Satellite propagator model:
Q4a: For section 6, section 7, section 8 requirements defined in TS 38.101-5, is RAN4 assuming implementation of a satellite propagator model for the service link in conformance testing? This question also applies to section 6, section 7 and section 8 requirements defined in TS 36.102. Please answer in the context of TS 36.102 also.
Q4a: In previous LS response (R4-2314001), it was indicated that UE RF and demod parts did not consider any propagator model at the time of deriving requirements. RAN4#108bis would like to add a clarification to add that, as described above, constant doppler and constant delay values are derived from the same ephemeris (i.e. orbit emulation).  

Q4b: Which RRM test cases listed under Annex A.14 are assuming a satellite motion trajectory based on the ephemeris using Eckstein-Hechler model as defined in TS 38.133 Annex B.5 (applicable also to 36.133 as per agreement in R4-2306370)? 
Q4b: In Ran4#108bis, RAN4 agreed to review 36.133 and 38.133 to indicate that:
RRM UL timing accuracy test cases will use:
· Constant delay:
· The range of the one-way delay from UE to satellite is within 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest for LEO orbit 1200 km) for NGSO satellites and within 119.375 and 128.79 ms for GSO satellites.
· Assuming that the absolute elevation angle is larger than 30 degrees.
· The range can be further limited, considering other factors like elevation angles and satellite height.
· The set of values and the number of values is to be introduced by RAN4.  RAN5 to select from this set according to RAN4’s test case revision. 
· At least the worst-case value needs to be selected.
· UE should derive the amount of time delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single timing accuracy measurement of the TE.
· Constant Doppler:
· Constant value from the same ephemeris (i.e., orbit emulation) as the delay is derived.
· UE is assumed to derive the amount of Doppler to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The requirement is defined assuming the UE pre-compensates the amount of Doppler.
Other RRM test cases different from timing accuracy test cases shall use constant non-zero time delay with constant non-zero Doppler value (different constant values for each satellite involved in measurements).
2	Actions
To: RAN5
ACTION: 	RAN4 respectfully asks TSG RAN5 to take the above conclusions into account.
3	Dates of next TSG RAN WG 4 meetings
RAN WG4 Meeting #109		Nov. 13 – Nov. 17, 2023	Chicago, US
RAN WG4 Meeting #110		Feb. 26 – Mar. 01, 2024		Athens, GR





