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[bookmark: _Toc116995841]Introduction
RAN4 has recently received a LS reply from RAN5 in R5-233672 [1], which regards the conformance tests to be adopted for the Rel-17 NTN features and for the LTE_NBIOT_EMTC_NTN work item. Most of the questions address issues related specific to NTN such as the doppler variance and the time variability caused by the satellite movements. There are several questions on the R5 LS, which are presented below:

	Requirements applicability to different types of satellites:
Q1a: Are all the section 6 and section 7 RF Tx/Rx requirements defined in TS 38.101-5 applicable to both GSO and NGSO? 
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Q1a also applies to section 6 and section 7 requirements defined in TS 36.102. Please answer in the context of TS 36.102 also.
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? 
Q2a questions also apply to section 6 and section 7 requirements defined in TS 36.102. Please answer in the context of TS 36.102 also.
Q2b: Under the zero Doppler conditions defined in section 6/7 of TS 38.101-5 and TS 36.102, what are RAN4 assumptions for UE Doppler and delay pre-compensation mechanisms for conformance testing: activated or deactivated?
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?
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?
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?
TS 38.101-5 snippet of clause 6.4.1 is captured below for reference.
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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?
Q3a and Q3b also apply to frequency error requirements defined in TS 36.102 section 6.4A.1 and 6.4B.1. Please answer in the context of TS 36.102 also.
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.
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)? 
UE location updates for multipath fading channels:
Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
Q5b: For conformance testing of TS 38.133 Annex A.14 RRM test cases in multipath fading channel, should UE location updates follow UE motion?
Q5a and Q5b also apply to section 8 requirements of TS 36.102 and RRM test cases in TS 36.133. Please answer in the context of TS 36.102 and TS 36.133 also.




This document tries to address some of these questions posed by RAN5. 
[bookmark: _Toc116995842]Discussion
Unless stated otherwise, the answers below apply for both cases: LTE and NR.
Regarding Q1a:
It is our understanding that the requirements were created all “agnostic” to the satellite type, and unless stated otherwise for a given requirement, all requirements are applicable for both scenarios. 
Regarding Q2b:
The pre-compensation by the UE side of doppler variation and time is a mandatory feature for NTN UEs. So, considering that the UE is provided with satellite assistance information (ephemeris) and the UE is aware of its own location (also mandatory for NTN access) the UE cannot turn off the pre-compensation. So, the pre-compensation (delay and doppler) is always activated at UE side during the tests. 
Regarding Q2a1:
In the light of the answer to Q2b, for NGSO scenarios there will always be UL Doppler introduced by the UE pre-compensation to be considered by the test equipment. The only way to set this to zero is to create a scenario where the satellite movement is set to zero (akin to the GEO scenario). 
[bookmark: _Toc142663771]RAN4 needs to discuss how to proceed to simulate a zero-doppler environment compatible with NGSO scenarios for replying to RAN5. 
[bookmark: _Toc142663772]Regarding Q2a2:
It is our understanding that, for the scope of the work item, the reference scenarios are GEO and LEO (NGSO). So, as long as both reference scenarios are considered, NGSO scenarios are contemplated by the UE conformance. The focus of the tests seems to be GEO and LEO, therefore, there in our opinion there is no need to simulate doppler variation for NGSO scenarios. 
Regarding Q2a3:
For GEO scenarios, Doppler variation might be considered negligible in most cases. But once provided with ephemeris information, the UE will always apply a timing advance corresponding to twice the RTT calculated by the UE. So, in order to check for UL transmissions, the test equipment needs to be aware of the UE pre compensation. 
Regarding Q2C:
One aspect of the mobility measurements adopted in NTN, is that the time for the UE to perform the measurements was scaled according to the number of satellites to be monitored by this UE. This was introduced to guarantee that the UE has time to retune its frequency oscillator according to the Doppler variation of each satellite transmission to acquire meaningful measurements. Therefore, if there are no doppler variation in the RRM tests, the UE will have twice the opportunities to measure the same satellites with no retuning of its oscillator, making the conformance test much more relaxed than the requirement. Therefore, the zero doppler clause do not apply for RRM tests. 
Regarding Q4b:
It is our understanding that the mobility, timing and measurement requirements are all affected by the doppler and/or time variation. Therefore, we would say that all RRM test cases are bound by the satellite propagator model. The challenge to apply this answer to question Q4a, though, is that this would be in the other direction of the “zero doppler assumption” provided in TS 38.101-5. As we previously proposed, RAN4 needs to discuss what guidance should be provided to RAN5 in this case. 
[bookmark: _Toc142663773]RAN4 to consider the answers above when discussing the LS reply to RAN5. 
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In the paper, the following Observations and Proposals were made:
Proposal 1: RAN4 needs to discuss how to proceed to simulate a zero-doppler environment compatible with NGSO scenarios for replying to RAN5.
Proposal 2: RAN4 to consider the answers above when discussing the LS reply to RAN5.
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6.4.1 Frequency error

‘The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite
'UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS
38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency shall
be accurate to within = 0.1 PPM observed over  period of 1 ggs of cumulated measurement intervals compared
to ideally pre-compensated reference uplink carrier frequency.

[NOTE:  The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency
signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the
Iocation of the UE s explicitly provided to the UE from the test equipment ]
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