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Introduction
This summary document captures discussions and topic summary for [108][332] LS_NTN_R5-233672. It contains a summary of the contributions under sections and subsections of Agenda Items 10.2.3 at TSG-RAN WG4#108 with respect to RAN4 LS reply to R5-233672, together with identified topics/proposals/options for discussion during the meeting.
Please also note the draft TSG-RAN WG4 #108 meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [108][332] LS_NTN_R5-233672 are:
-------------------------------------- Non-spectrum related items ----------------------------------------------------------
10	Liaison and output to other groups
10.1	R18 related
10.1.1	LS on new DRX cycles in rational numbers (R2-2306564)	[NR_XR_enh-Core]
10.1.2	LS on Signalling alternatives (R2-2306732)
10.1.3	Further Guidelines on UE capability definitions (R2-2306810)
10.2	R17 related
10.2.1	Update the feature list for R17
10.2.2	LS response on CA/DC MSD requirements (R5-233668)	[NR_newRAT-Core]
10.2.3	Others 
(More explicitly the following contributions: R4-2312369, R4-2311688, R4-2311767, R4-2313262, R4-2313372, R4-2313489, R4-2313635, R4-2313636, R4-2313637, R4-2313638, R4-2313639, R4-2313640)
10.3	R15, R16 related
10.3.1	On Rel-16 UL Tx switching period (R1-2302198)	[NR_RF_FR1-Core]
10.3.2	LS on intraBandENDC-Support (R2-2304431)	[TEI16]
10.3.3	LS on additional UE Gain parameters (R5-233669)	[TEI15_Test, 5GS_NR_LTE-UEConTest]
10.3.4	Others
10.4	Moderator summary and conclusions




With the following pre-meeting deadlines:
· Before August 14 (Monday): Session chairs will provide the list of topics with moderator assignments.
· August 16 (Wednesday), 17:00 UTC: Moderators provide the initial summary for a topic
· August 17 (Thursday), 17:00 UTC: Deadline for companies review of initial summary
· August 18 (Friday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· August 20 (Sunday): Session chairs share the initial meeting notes taking moderators summary in consideration

And the following pre-meeting and meeting schedule: 
[bookmark: _GoBack][image: ]

The following documents are considered for discussion in [108][332] LS_NTN_R5-233672:

	TDoc Number
	TDoc Type
	Title
	Company/Source
	General Purpose
	Agenda Item

	R4-2312369
	discussion
	Discussion on RAN5 LS to RAN4 - R5-233672 LS on clarifications for Non-Terrestrial Networks
	THALES
	Discussion
	10.2.3

	R4-2311688
	discussion
	Discussion on LS response to RAN5 on clarifications for Non-Terrestrial Networks
	MediaTek inc.
	Discussion
	10.2.3

	R4-2311767
	discussion
	NTN Doppler handling
	Qualcomm Incorporated
	Discussion
	10.2.3

	R4-2313262
	other
	Views on RAN5 LS on clarifications for Non-Terrestrial Networks
	Apple
	Discussion
	10.2.3

	R4-2313372
	discussion
	On the reply to LS R5-233672
	Nokia, Nokia Shanghai Bell
	Discussion
	10.2.3

	R4-2313489
	other
	Discussion on the reply LS to RAN5 on NTN clarifications
	Huawei, HiSilicon
	Approval
	10.2.3

	R4-2313635
	discussion
	Clarifications for Non-Terrestrial Networks LS response to RAN5
	Keysight Technologies UK Ltd, THALES
	Discussion
	10.2.3

	R4-2313636
	CR
	Clarifications to 38.101-5 (Rel-17)
	Keysight Technologies UK Ltd, THALES
	Agreement
	10.2.3

	R4-2313637
(not available)
	CR
	Clarifications to 38.101-5 (Rel-18)
	Keysight Technologies UK Ltd, THALES
	Agreement
	10.2.3

	R4-2313638
	CR
	Clarifications to 36.102
	Keysight Technologies UK Ltd, THALES
	Agreement
	10.2.3

	R4-2313639
	CR
	New Annex B.8 definition for High level test procedure for SAN RRM tests
	Keysight Technologies UK Ltd, THALES
	Agreement
	10.2.3

	R4-2313640
	LS out
	Reply LS on clarifications for Non-Terrestrial Networks
	Keysight Technologies UK Ltd, THALES
	Approval
	10.2.3






The current list of topics/sub-topics/issues prior to the meeting is:
· Topic #1: Generic Discussion (not necessary related to LS Reply)
· Sub-topic 1-1: GSO-NGSO Discussion
· Issue 1-1-1: GSO & GEO (GEO is a particular subset of GSO)
· Issue 1-1-2: Testing (variable) Doppler effect
· Issue 1-1-3: Testing (variable) time delay/drift
· Sub-topic 1-2: Generalized testing methodology
· Issue 1-2-1: R5-233941 for testing environment
· Issue 1-2-2: Testing methodology (general assumptions)
· Sub-topic 1-3: Generalized assumptions about UE validation/certification
· Issue 1-3-1: 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.
· Issue 1-3-2: Classic TN UE (without NTN capability) passing 3GPP NTN UE testing methodology
· Issue 1-3-3: NTN UE certification for UL pre-compensation

· Topic #2: RAN4 reply to RAN5 LS R5-233672
· Sub-topic 2-1: Requirements applicability to different types of satellites
· Issue 2-1-1: Q1a
· Issue 2-1-2: Q1b
· Sub-topic 2-2: Zero Doppler conditions
· Issue 2-2-1: Q2a
· Issue 2-2-2: Q2b
· Issue 2-2-3: Q2c
· Issue 2-2-4: Q2d
· Sub-topic 2-3: Other than zero Doppler conditions
· Issue 2-3-1: Q3a
· Issue 2-3-2: Q3b
· Sub-topic 2-4: Satellite propagator model
· Issue 2-4-1: Q4a
· Issue 2-4-2: Q4b
· Sub-topic 2-5: UE location updates for multipath fading channels
· Issue 2-5-1: Q5a
· Issue 2-5-2: Q5b
· Sub-topic 2-6: CRs
· Issue 2-6-1: CR 0034 - Clarifications to TS 38.101-5 (Rel-17)
· Issue 2-6-2: CR 0019 - Clarifications to TS 36.102
· Issue 2-6-3: CR 7246 to TS 36.133 - New Annex B.8 definition for High level test procedure for SAN RRM tests
· Sub-topic 2-7: LS out proposal
· Issue 2-7-1: LS out draft proposal for RAN5 (reply to LS R5-233672 on clarifications for Non-Terrestrial Networks)


Topic #1: Generic Discussion (not necessary related to LS Reply)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312369
	THALES
	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
	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.
[image: ]
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.

	R4-2313489
	Huawei, HiSilicon
	Proposal 1: Prefer to remove the artificial zero Doppler conditions from the RAN4 specifications.
Proposal 2: It’s recommended for RAN5 to take care of the potential impact of large frequency shift due to UL pre-compensation during conformance testing, such as carefully select the test frequencies at band edges, prioritise the frequency error verification when arranging the test sequence.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1
Sub-topic description: GSO-NGSO Discussion
Open issues and candidate options before meeting:
Issue 1-1-1: GSO & GEO (GEO is a particular subset of GSO)
· Proposals
· Option 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.
· Recommended WF
· TBA


Issue 1-1-2: Testing (variable) Doppler effect
· Proposals
· Option 1: Consider testing (variable) Doppler effect for both GSO and NGSO. (THALES, Huawei)
· Recommended WF
· TBA

Issue 1-1-3: Testing (variable) time delay/drift
· Proposals
· Option 1: Consider testing (variable) time delay/drift for both GSO and NGSO.
· Recommended WF
· TBA

Sub-topic 2-1
Sub-topic description: Generalized testing methodology
Open issues and candidate options before meeting:
Issue 1-2-1: R5-233941 for testing environment
· Proposals
· Option 1: Consider THALES contribution R5-233941 from RAN5 (“Ephemeris file generation methodology for NTN NR UE testing”) providing testing environment for Doppler and timing variation.
· Recommended WF
· TBA

Issue 1-2-2: Testing methodology (general assumptions)
· Proposals
· Option 1: 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.

· Recommended WF
· TBA
· Agree as desirable working hypothesis.

Sub-topic 3-1
Sub-topic description: Generalized assumptions about UE validation/certification
Open issues and candidate options before meeting:
Issue 1-3-1: Specific testing methodology for NTN UE to differentiate from TN UE
· Proposals
· Option 1: 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.
· Recommended WF
· TBA

Issue 1-3-2: Classic TN UE (without NTN capability) passing 3GPP NTN UE testing methodology
· Proposals
· Option 1: RAN4/RAN5 have to assure that a classic TN UEs (i.e. without NTN capability) cannot pass the 3GPP testing procedures as NTN UE.
· Recommended WF
· TBA

Issue 1-3-3: NTN UE certification for UL pre-compensation
· Proposals
· Option 1: 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. (THALES, Huawei)
· Recommended WF
· TBA






Topic #2: RAN4 reply to RAN5 LS R5-233672
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311688
	MediaTek inc.
	Observation 1: For GSO, the doppler shift and doppler varying are limited during test.
Proposal 1: Zero doppler and constant delay can be applied to GEO/GSO tests for section 6 and section 7 requirements in TS 38.101-5.
Proposal 2: With zero doppler conditions defined in section 6/7 of TS 38.101-5 and TS 36.102, it is suggested that pre-compensation is deactivated.
LS Reply:
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? 
Answer: It is RAN4 assumption that the requirements still apply to both GSO and NGSO unless otherwise stated, this applies to both 38.101-5 and 36.102. See specific answers below on Frequency Error.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Answer: Legacy demod performance requirement in 38.101-4/36.101 are applicable to GSO. GSO-only UE is only required to be tested requirements in 38.101-4/36.101 if applicable.
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.
Answers for 36.102 are covered by the answer for 38.101-5 above.
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?
Answer: For NGSO, for zero doppler testing of section 6 and 7 requirements (other than Frequency Error), RAN4 expects the same test conditions as for terrestrial UE conformance testing of those requirements. Therefore RAN4 would expect a test mode to be used such that the UL pre-compensation mechanism and associated functions will not be active in the UE for verification of those requirements.
For Frequency Error, it is expected that only non-zero doppler is tested.
Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing? 
For GSO, RAN4 expects the same requirements verification approach as for NGSO for requirements other than Frequency Error.

Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing? 
Answer: RAN4 view is that it is not needed to emulate Doppler shift or time delay variations for GEO.
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.
The answers above for section 6 and 7 of TS 38.101-5 also apply for TS 36.102.

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?
Answer: Based on the above responses, RAN4 expects UE precompensation mechanisms to be deactivated for conformance testing, other than for Frequency Error requirements verification where we provide a specific response below.

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?
Answer: At this moment, RAN4 has not yet introduced Ephemeris data to derive non-zero or time-varying Doppler shift. Besides, current AWGN without Doppler shift has been used in the most of test cases. RAN4 view is that it is not needed to emulate Doppler shift or time delay variations. 
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?
Answer: The frequency drift is not considered in the current demod performance requirements in section 8 of TS 38.101-5 and 36.102.
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?
Answer: For GSO and GEO it is expected that the Frequency Error requirement is verified only in zero Doppler conditions. 
For NGSO it is expected that the Frequency Error requirement is verified in constant doppler and delay conditions. It would be expected that Frequency Error is verified in static channel conditions, i.e. with appropriate satellite data provided and with UE location information explicitly provided to the UE to generate static test conditions for the UE.

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?
Answer: UL precompensation would need to be unchanged at the UE during the Frequency Error verification. As the UE behaviour for UL precompensation is not fully defined (in order to allow for optimisations in the field), to fix the UL pre-compensation in NGSO scenario, RAN4 would expect some form of testing mode in the UE that allows the UL precompensation to be fixed (once adapted to precompensate the target constant UL doppler) during the test case.

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.
Answer: RAN4 expects the same approach for TS 36.102 as for TS 38.101-5.

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.
Answer: No Satellite propagator model has been assumed for both 36.102/38.101-5.
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)? 
Answer: RAN4 provides high-level guidance as in TS 38.133 Annex B.5 but without detail of Ephemeris information and the corresponding time-varying Doppler and delay shift in the corresponding measurement channel models for test cases listed under Annex A.14. 
Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
Answer: RAN4 view is that it is not needed to update UE location to verify demod requirements in TS 38.101-5 and TS36.102. 
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?
Answer: RAN4 view is that it is not needed to update UE location to verify RRM requirements in TS 38.133 and TS36.133. 
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.
Answer: Same answers apply for 36.102/36.133 as for 38.101-5/38.133.

	R4-2311767
	Qualcomm Incorporated
	Observation 1: Including non-zero Doppler in RF requirements would mean that the impact to RF each requirement must be analysed and possibly a relaxation to the exiting requirements may be needed
Possible answers below from RF point of view. 
Q1a: Yes
Q2a1: No. There are no UE RF requirements specific to NGSO. 
Q2a2: No for RF. 
Q2a3: No for RF.
Q2b: Question seems to imply there is an external mechanism to activate/deactivate pre-compensation. Depends on implementation. 
Q3a: RAN4 assumed Doppler is constant for frequency error
Q3b: RAN4 did not make any assumption on this case. 
Q4a: Section 6 and 7, no propagation model. 

	R4-2313262
	Apple
	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?        
Answer: Yes. There is no differentiation between GSO and NGSO for RF requirements.

Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)?
Answer: Current NR NTN demod performance requirements only apply for NGSO. There is no demod performance requirement applicable to GSO.
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.
Answer: The applicability is the same as TS 38.101-5.

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?        
Answer: Yes except for frequency error requirement where both zero and non-zero Doppler are emulated.

Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: RF requirements do not have GSO/NGSO dependency.

Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: RF requirements do not have GEO/MEO/LEO dependency.

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.
Answer: The applicability is the same as TS 38.101-5.

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?
Answer: Activated

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?
Answer: Yes

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?
Answer: Zero Doppler

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?
Answer: RAN4 has not discussed nor made any assumption in terms of constant/variable Doppler and delay conditions for the other than zero Doppler conditions for GSO and NGSO. The Doppler and propagation delay characterization can be referenced to TR 38.811 section 5.3 and the scenario parameters can be referenced to TR 38.821 Table 4.2-2.

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?
Answer: RAN4 has not made the assumption that the UE Doppler and delay pre-compensation mechanisms only apply to the constant Doppler.

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.
Answer: The applicability is the same as TS 38.101-5.

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.
Answer: No

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)?
Answer: All RRM test cases unless otherwise stated

Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
Answer: UE is expected to be stationary in the test chamber. It is unclear whether GNSS is available for UE location identification.

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?
Answer: If UE motion cannot be emulated in test chamber, UE location can be provided by TE via AT command.

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.
Answer: The applicability is the same as TS 38.101-5 and TS 38.133.


	R4-2313372
	Nokia, Nokia Shanghai Bell
	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.

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). 
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. 


	R4-2313489
	Huawei, HiSilicon
	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? 
Answer: Yes.
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?
Answer: Yes, according to the current spec. Please RAN5 to confirm the feasibility. In the meantime, RAN4 is considering to remove the zero Doppler condition.
Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: No. 
Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing? 
Answer: Yes. For example, a max Doppler shift of 0.93 ppm was assumed in the study phase.
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?
Answer: Besides zero Doppler conditions, variable Doppler and delay conditions are assumed.
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?
Answer: No. Please refer to the answer to Q3a.
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.
Answer: For section 6 and 7 requirements defined in TS 38.101-5 or TS 36.102, no satellite propagator model is assumed for the service link.
Proposal 1: Prefer to remove the artificial zero Doppler conditions from the RAN4 specifications.
Proposal 2: It’s recommended for RAN5 to take care of the potential impact of large frequency shift due to UL pre-compensation during conformance testing, such as carefully select the test frequencies at band edges, prioritise the frequency error verification when arranging the test sequence.

	R4-2313635
	Keysight Technologies UK Ltd, THALES
	Observation 1: GSO vs NGSO were the satellite types used to define UE capabilities related to non-terrestrial networks. There could be devices supporting only GSO satellites, only NGSO satellites or both GSO and NGSO satellites.
Observation 2: Types of satellites have not been used uniformly across different 3GPP specifications.
Observation 3: GSO/NGSO nomenclature is broader than GEO/LEO nomenclature, being GEO and LEO sub-cases of GSO and NGSO respectively.
Proposal 1: Answer Q1a and Q1b as follows:
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? 
Requirements defined in section 6 and 7 in TS 38.101-5 are applicable to both GSO and NGSO. In case UE supports both types of satellites worst case requirements testing (NGSO) could suffice to demonstrate requirements compliance for both types of satellites for all the requirements. Same applies to requirements defined in section 6 and 7 in TS 36.102.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Legacy requirements defined in TS 38.101-4 sections 5 and 6 are applicable to both GSO and NGSO satellites.
Proposal 2: Add the following paragraph to sections 6.1 and 7.1 in TS 38.101-5 and TS 36.102: “All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.”
Proposal 3: Add a foot note to Table 8.2.1.1.2-1 in TS 38.101-5 as follows: “NOTE: For UE supporting NTN access (nonTerrestrialNetwork-r17), the requirements in TS 38.101-4 Clause 5 and Clause 6 also apply to UE following applicability statements in those clauses.”.
Observation 4: No statement was agreed to be added to NTN RAN4 specifications indicating any implications of zero Doppler conditions in terms of delays.
Observation 5: Delays shall be consistent with satellite ephemeris.
Proposal 4: Respond Q2 questions in the LS as follows:
 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? 
Zero Doppler conditions are applicable to all RF requirements specified in sections 6 and 7 in 38.101-5 and 36.102. Consequently, constant delay shall be emulated independently of the type of satellite. This will represent realistic testing conditions for GEO satellites and a static snapshot of the satellite orbit in a concrete instant for GSO satellites (with inclination different from 0º) and NGSO satellites.
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?
For all types of satellites, the assumptions are that:
- Doppler pre-compensation mechanism is deactivated
- Delay pre-compensation mechanism only compensates for a constant delay 
To be noticed that these assumptions are not strictly required for GEO satellites.
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?
No, zero Doppler conditions are not applicable to 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?
Zero Doppler conditions related to satellite motion for DL in service link are applicable to demodulation or CSI reporting test cases in section 8 in TS 38.101-5 and TS 36.102. However, Doppler related to terrestrial model based on TR 38.901 is not zero.
Proposal 5: Update section 6.1 in TS 38.101-5 as follows: “All requirements in this section, other than frequency error in clause 6.4.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Proposal 6: Update section 7.1 in TS 38.101-5 as follows: “All requirements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Proposal 7: Update section 6.1 in TS 36.102 adding the following sentence: “All requirements in this section, other than frequency error in clauses 6.4A.1 and 6.4B.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 8: Update section 7.1 in TS 36.102 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 9: Update section 8 in TS 38.101-5 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 10: Update section 8 in TS 36.102 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 11: Respond Q3 questions in the LS as follows:
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?
The assumption for the second case of frequency error verification in section 6.4.1 of TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 of TS 36.102 is to test that second case under realistic Doppler and delay testing conditions, i.e.:
· GSO satellite (with inclination different form 0º): Small and slightly variable Doppler with high and slightly variable delay, using Eckstein-Hechler satellite propagator model.
· NGSO satellite: High and variable Doppler with low and variable delay, using Eckstein-Hechler satellite propagator model.
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?
	N/A
Proposal 12: Update section 6.4.1 in TS 38.101-5 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 13: Update section 6.4A.1 in TS 36.102 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 14: Update section 6.4B.1 in TS 36.102 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 15: Respond Q4 questions in the LS as follows:
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)?	
All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator model, while
-	Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
-	All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14
are all assuming Eckstein-Hechler propagator model for the service link in conformance testing.
Proposal 16: Add an Annex B.8 in TS 36.133 with similar content to Annex B.5 in TS 38.133:
B.8	High level test procedure for SAN RRM tests
The following high-level steps are conducted for test cases for SAN defined in clauses A.13 and 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 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.
.Proposal 17: Respond Q5 questions in the LS as follows:
Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply.
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?
For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement. 


	R4-2313636
	Keysight Technologies UK Ltd, THALES
	CR 0034
Clarifications to TS 38.101-5 (Rel-17)

	R4-2313638
	Keysight Technologies UK Ltd, THALES
	CR 0019
Clarifications to TS 36.102

	R4-2313639
	Keysight Technologies UK Ltd, THALES
	CR 7246 to TS 36.133
New Annex B.8 definition for High level test procedure for SAN RRM tests

	R4-2313640
	Keysight Technologies UK Ltd, THALES
	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? 
Requirements defined in section 6 and 7 in TS 38.101-5 are applicable to both GSO and NGSO. In case UE supports both types of satellites worst case requirements testing (NGSO) could suffice to demonstrate requirements compliance for both types of satellites for all the requirements. Same applies to requirements defined in section 6 and 7 in TS 36.102.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Legacy requirements defined in TS 38.101-4 sections 5 and 6 are applicable to both GSO and NGSO satellites.
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? 
Zero Doppler conditions are applicable to all RF requirements specified in sections 6 and 7 in 38.101-5 and 36.102. Consequently, constant delay shall be emulated independently of the type of satellite. This will represent realistic testing conditions for GEO satellites and a static snapshot of the satellite orbit in a concrete instant for GSO satellites (with inclination different from 0º) and NGSO satellites.
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?
For all types of satellites, the assumptions are that:
- Doppler pre-compensation mechanism is deactivated
- Delay pre-compensation mechanism only compensates for a constant delay 
To be noticed that these assumptions are not strictly required for GEO satellites.
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?
No, zero Doppler conditions are not applicable to 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?
Zero Doppler conditions related to satellite motion for DL in service link are applicable to demodulation or CSI reporting test cases in section 8 in TS 38.101-5 and TS 36.102. However, Doppler related to terrestrial model based on TR 38.901 is not zero.
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?
The assumption for the second case of frequency error verification in section 6.4.1 of TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 of TS 36.102 is to test that second case under worst realistic Doppler and delay testing conditions, i.e.:
· GSO satellite (with inclination different form 0º): Small and slightly variable Doppler with high and slightly variable delay, using Eckstein-Hechler satellite propagator model.
· NGSO satellite: High and variable Doppler with low and variable delay, using Eckstein-Hechler satellite propagator model.
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?
N/A
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)? 
All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator model, while
· Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
· All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14
are all assuming Eckstein-Hechler propagator model for the service link in conformance testing.
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?
For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply.
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?
For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement.


	R4-2312813
	Huawei, HiSilicon
	Proposal 7: RAN4 to provide the following response to RAN5 LS.
· Proposal 7a: For Q2c, the time varying Doppler (and the time varying propagation delay) assumptions are 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
· Proposal 7b: For Q4b, all RRM test cases listed under Annex A.14 of 38.133 and Annexes A.13 and A.14 in 36.133 are assuming a satellite motion trajectory based on the ephemeris using Eckstein-Hechler model as defined in TS 38.133 Annex B.5.
Proposal 7c: For Q5b, UE location update is applicable in RRM test cases in clause A.14.1.4/A.14.1.8 and A.14.2.1.5/A.14.2.1.6 of 38.133. In these test cases, UE location is set by test equipment via “Update UE Location Information” procedure. For other RRM test cases, UE location is not updated regardless of whether AWGN or multipath fading channel is used.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1
Sub-topic description: Requirements applicability to different types of satellites
Open issues and candidate options before meeting:
Issue 2-1-1: 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?
· Proposals
· Option 1: Yes. Requirements defined in section 6 and 7 in TS 38.101-5 are applicable to both GSO and NGSO. In case UE supports both types of satellites worst case requirements testing (NGSO) could suffice to demonstrate requirements compliance for both types of satellites for all the requirements. Same applies to requirements defined in section 6 and 7 in TS 36.102. (Keysight Technologies UK Ltd, THALES, MediaTek, Qualcomm, Apple, Huawei)
· Note: It is RAN4 assumption that the requirements still apply to both GSO and NGSO unless otherwise stated, this applies to both 38.101-5 and 36.102. See specific answers below on Frequency Error.
· 
· Recommended WF
· Option 1 if no strong concern from other company.

Issue 2-1-2: Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)?
· Proposals
· Option 1: Legacy requirements defined in TS 38.101-4 sections 5 and 6 are applicable to both GSO and NGSO satellites. (Keysight Technologies UK Ltd, THALES)
· Option 2: Legacy demod performance requirement in 38.101-4/36.101 are applicable to GSO. GSO-only UE is only required to be tested requirements in 38.101-4/36.101 if applicable. (MediaTek)
· Option 3: Current NR NTN demod performance requirements only apply for NGSO. There is no demod performance requirement applicable to GSO. (Apple)
· Recommended WF
· It seems the answer is YES. 
· Maybe Option 2 could be further considered if no strong concern from other company.

Sub-topic 2-2
Sub-topic description: Zero Doppler conditions
Open issues and candidate options before meeting:
Issue 2-2-1: 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? 
· Proposals
· Option 1: (Keysight Technologies UK Ltd)
· Zero Doppler conditions are applicable to all RF requirements specified in sections 6 and 7 in 38.101-5 and 36.102. 
· Consequently, constant delay shall be emulated independently of the type of satellite. 
· This will represent realistic testing conditions for GEO satellites and a static snapshot of the satellite orbit in a concrete instant for GSO satellites (with inclination different from 0º) and NGSO satellites.
· Option 2: (MediaTek)
· For NGSO, for zero doppler testing of section 6 and 7 requirements (other than Frequency Error), RAN4 expects the same test conditions as for terrestrial UE conformance testing of those requirements. 
· Therefore RAN4 would expect a test mode to be used such that the UL pre-compensation mechanism and associated functions will not be active in the UE for verification of those requirements.
· For Frequency Error, it is expected that only non-zero doppler is tested.
· For GSO, RAN4 expects the same requirements verification approach as for NGSO for requirements other than Frequency Error.
· RAN4 view is that it is not needed to emulate Doppler shift or time delay variations for GEO.
· Option 3: (Qualcomm)
· No. There are no UE RF requirements specific to NGSO. 
· No for RF.
· No for RF.
· Option 4: (Apple)
· Yes except for frequency error requirement where both zero and non-zero Doppler are emulated. Applicability to TS 36.102 is the same as for TS 38.101-5.
· RF requirements do not have GSO/NGSO dependency.
· RF requirements do not have GEO/MEO/LEO dependency.
· Option 5: (Nokia, Nokia Shanghai Bell)
· 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).
· Moderator note: Good deduction.
· 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. 
· Moderator note: here it seems to be a contradiction in the same note. LEO is NGSO and therefore the channel has a high Doppler.
· 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.
· Moderator note: Good deduction.
· Option 6: (Huawei)
· Yes, according to the current spec. Please RAN5 to confirm the feasibility. In the meantime, RAN4 is considering to remove the zero Doppler condition.
· Moderator note: It makes sense..
· No. 
· Moderator note: Is not correct to consider that GSO is equivalent to GEO, GEO is a subclass of GSO as explained in Topic #1.
· Yes. For example, a max Doppler shift of 0.93 ppm was assumed in the study phase.
· Moderator note: This is correct.

· Recommended WF
· TBA
· Moderator Note: THALES still believes that NGSO (and GSO different from GEO) should be tested against non-zero Doppler.

Issue 2-2-2: 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?
· Proposals: (Keysight)
· Option 1: For all types of satellites, the assumptions are that:
· Doppler pre-compensation mechanism is deactivated
· Delay pre-compensation mechanism only compensates for a constant delay 
To be noticed that these assumptions are not strictly required for GEO satellites.

· Option 2: Based on the above responses, RAN4 expects UE precompensation mechanisms to be deactivated for conformance testing, other than for Frequency Error requirements verification where we provide a specific response below. (MediaTek)
· Option 3: Depends on implementation. Note: Question seems to imply there is an external mechanism to activate/deactivate pre-compensation. (Qualcomm)
· Option 4: Activated (Apple, Nokia, Nokia Shanghai Bell) – because UE cannot turn off the pre-compensation.
· Recommended WF
· TBA
· Moderator Note: Option 2 seems to be better formulated in terms of Frequency Error. For this reason, Option 1 has been merged with Option 2:
· For all types of satellites, the assumptions are that:
· Doppler pre-compensation mechanism is deactivated
· Delay pre-compensation mechanism only compensates for a constant delay 
Note 1: To be noticed that these assumptions are not strictly required for GEO satellites.
Note 2: To be noticed that for Frequency Error requirements verification there will be provided a specific responses below.


Issue 2-2-3: 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?
· Proposals
· Option 1: NO. Zero Doppler conditions are not applicable to RRM test cases in TS 38.133 Annex A.14 and in TS 36.133 Annexes A.13 and A.14. (Keysight, THALES, Nokia, Nokia Shanghai Bell, Huawei)
· Option 2: At this moment, RAN4 has not yet introduced Ephemeris data to derive non-zero or time-varying Doppler shift. Besides, current AWGN without Doppler shift has been used in the most of test cases. RAN4 view is that it is not needed to emulate Doppler shift or time delay variations. (MediaTek)
· Option 3: Yes (Apple).
· Recommended WF
· TBA
· Moderator Note: Please check THALES contribution R5-233941 from RAN5 (“Ephemeris file generation methodology for NTN NR UE testing”) providing testing environment for Doppler and timing variation.

Issue 2-2-4: 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?
· Proposals
· Option 1: Zero Doppler conditions related to satellite motion for DL in service link are applicable to demodulation or CSI reporting test cases in section 8 in TS 38.101-5 and TS 36.102. However, Doppler related to terrestrial model based on TR 38.901 is not zero. (Keysight)
· Option 2: The frequency drift is not considered in the current demod performance requirements in section 8 of TS 38.101-5 and 36.102. (MediaTek)
· Option 3: Zero Doppler (Apple)
· Recommended WF
· TBA
· Moderator note: Option 1 (which seems better explained) if no strong concerns from other company.

Sub-topic 2-3
Sub-topic description: Other than zero Doppler conditions
Open issues and candidate options before meeting:
Issue 2-3-1: 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?
· Proposals
· Option 1: The assumption for the second case of frequency error verification in section 6.4.1 of TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 of TS 36.102 is to test that second case under worst realistic Doppler and delay testing conditions, i.e.:
· GSO satellite (with inclination different form 0º): Small and slightly variable Doppler with high and slightly variable delay, using Eckstein-Hechler satellite propagator model.
· NGSO satellite: High and variable Doppler with low and variable delay, using Eckstein-Hechler satellite propagator model. (Keysight, THALES, Huawei except for the propagator)
· Option 2: (MediaTek)
· For GSO and GEO it is expected that the Frequency Error requirement is verified only in zero Doppler conditions.
· For NGSO it is expected that the Frequency Error requirement is verified in constant doppler and delay conditions. It would be expected that Frequency Error is verified in static channel conditions, i.e. with appropriate satellite data provided and with UE location information explicitly provided to the UE to generate static test conditions for the UE.
· Option 3: (Qualcomm)
· RAN4 assumed Doppler is constant for frequency error
· Option 4: (Apple)
· RAN4 has not discussed nor made any assumption in terms of constant/variable Doppler and delay conditions for the other than zero Doppler conditions for GSO and NGSO. The Doppler and propagation delay characterization can be referenced to TR 38.811 section 5.3 and the scenario parameters can be referenced to TR 38.821 Table 4.2-2

· Recommended WF
· TBA
· Option 1 if no strong concerns from other companies.

Issue 2-3-2: 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?
· Proposals
· Option 1: N/A (Keysight, THALES, Huawei)
· Option 2: UL precompensation would need to be unchanged at the UE during the Frequency Error verification. As the UE behaviour for UL precompensation is not fully defined (in order to allow for optimisations in the field), to fix the UL pre-compensation in NGSO scenario, RAN4 would expect some form of testing mode in the UE that allows the UL precompensation to be fixed (once adapted to precompensate the target constant UL doppler) during the test case. (MediaTek)
· Option 3: RAN4 did not make any assumption on this case. (Qualcomm, Apple)
· Recommended WF
· TBA
· Outcome depends on the WF for Q3b.

Sub-topic 2-4
Sub-topic description: Satellite propagator model
Open issues and candidate options before meeting:
Issue 2-4-1: 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.
· Proposals
· Option 1: (Keysight, THALES) All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator model, while
· Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
· All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14 are all assuming Eckstein-Hechler propagator model for the service link in conformance testing.
· Option 2: No Satellite propagator model has been assumed for both 36.102/38.101-5. (MediaTek, Qualcomm for section 6 and section 7, Apple, Huawei)

· Recommended WF
· TBA
· Option 1 seems to be the correct answer, as it can be found also in the annex of TS 38.133. 
· Moderator Note: Is it obvious that at least the RAN should consider/assume a propagator model, otherwise is impossible to test different UEs (each tested UE using potentially different non-standardised propagator).

Issue 2-4-2: 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)?
· Proposals
· Option 1: All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14 are all assuming Eckstein-Hechler propagator model for the service link in conformance testing. (Keysight, THALES, Huawei)
· Option 2: RAN4 provides high-level guidance as in TS 38.133 Annex B.5 but without detail of Ephemeris information and the corresponding time-varying Doppler and delay shift in the corresponding measurement channel models for test cases listed under Annex A.14. (MediaTek)
· Option 3: All RRM test cases unless otherwise stated (Apple)
· Recommended WF
· TBA
· Option 1 if no strong concerns from other companies
· Moderator Note: Please check THALES contribution R5-233941 from RAN5 (“Ephemeris file generation methodology for NTN NR UE testing”) providing testing environment for Doppler and timing variation.
· Moderator Note: Please also see NOKIA comment “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.”

Sub-topic 2-5
Sub-topic description: UE location updates for multipath fading channels
Open issues and candidate options before meeting:
Issue 2-5-1: Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
· Proposals
· Option 1: For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply. (Keysight, THALES)
· Option 2: Therefore, RAN4 view is that it is not needed to update UE location to verify demod requirements in TS 38.101-5 and TS 36.102. (MediaTek)
· Option 3: UE is expected to be stationary in the test chamber. It is unclear whether GNSS is available for UE location identification. (Apple)
· 
· Recommended WF
· Option 1 seems agreeable.
· Option 1 and Option 2 can also be combined in a single one: For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply. Therefore, RAN4 view is that it is not needed to update UE location to verify demod requirements in TS 38.101-5 and TS 36.102.

Issue 2-5-2: 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?
· Proposals
· Option 1: For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement. (Keysight, THALES)
· Option 2: RAN4 view is that it is not needed to update UE location to verify RRM requirements in TS 38.133 and TS36.133. (MediaTek)
· Option 3: If UE motion cannot be emulated in test chamber, UE location can be provided by TE via AT command. (Apple)
· Option 4: UE location update is applicable in RRM test cases in clause A.14.1.4/A.14.1.8 and A.14.2.1.5/A.14.2.1.6 of 38.133. In these test cases, UE location is set by test equipment via “Update UE Location Information” procedure. For other RRM test cases, UE location is not updated regardless of whether AWGN or multipath fading channel is used. (Huawei)
· Recommended WF
· TBA
· Option 1 seems agreeable.
· Option 1 and Option 2 can also be combined in a single one: For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement. Therefore, RAN4 view is that it is not needed to update UE location to verify RRM requirements in TS 38.133 and TS 36.133.

Sub-topic 2-6
Sub-topic description: CRs
Open issues and candidate options before meeting:
Issue 2-6-1: CR 0034 - Clarifications to TS 38.101-5 (Rel-17)
· Proposals
· Option 1: R4-2313636
· Recommended WF
· If no strong concerns, agree with Option 1.

Issue 2-6-2: CR 0019 - Clarifications to TS 36.102
· Proposals
· Option 1: R4-2313638
· Recommended WF
· If no strong concerns, agree with Option 1.

Issue 2-6-3: CR 7246 to TS 36.133 - New Annex B.8 definition for High level test procedure for SAN RRM tests
· Proposals
· Option 1: R4-2313639
· Recommended WF
· If no strong concerns, agree with Option 1.


Sub-topic 2-7
Sub-topic description: LS out proposal
Open issues and candidate options before meeting:
Issue 2-7-1: LS out draft proposal for RAN5 (reply to LS R5-233672 on clarifications for Non-Terrestrial Networks)
· Proposals
· Option 1: R4-2313640
· Recommended WF
· If no strong concerns, agree with Option 1. 
· To be further discussed during the meeting.







ANNEX with all proposals from [108][332]

	TDoc Number
	Company/Source
	Proposals

	R4-2312369
	THALES
	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
	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.
[image: ]

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.


	R4-2311688
	MediaTek inc.
	Observation 1: For GSO, the doppler shift and doppler varying are limited during test.
Proposal 1: Zero doppler and constant delay can be applied to GEO/GSO tests for section 6 and section 7 requirements in TS 38.101-5.
Proposal 2: With zero doppler conditions defined in section 6/7 of TS 38.101-5 and TS 36.102, it is suggested that pre-compensation is deactivated.
LS Reply:
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? 
Answer: It is RAN4 assumption that the requirements still apply to both GSO and NGSO unless otherwise stated, this applies to both 38.101-5 and 36.102. See specific answers below on Frequency Error.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Answer: Legacy demod performance requirement in 38.101-4/36.101 are applicable to GSO. GSO-only UE is only required to be tested requirements in 38.101-4/36.101 if applicable.
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.
Answers for 36.102 are covered by the answer for 38.101-5 above.
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?
Answer: For NGSO, for zero doppler testing of section 6 and 7 requirements (other than Frequency Error), RAN4 expects the same test conditions as for terrestrial UE conformance testing of those requirements. Therefore RAN4 would expect a test mode to be used such that the UL pre-compensation mechanism and associated functions will not be active in the UE for verification of those requirements.
For Frequency Error, it is expected that only non-zero doppler is tested.
Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing? 
For GSO, RAN4 expects the same requirements verification approach as for NGSO for requirements other than Frequency Error.

Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing? 
Answer: RAN4 view is that it is not needed to emulate Doppler shift or time delay variations for GEO.
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.
The answers above for section 6 and 7 of TS 38.101-5 also apply for TS 36.102.

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?
Answer: Based on the above responses, RAN4 expects UE precompensation mechanisms to be deactivated for conformance testing, other than for Frequency Error requirements verification where we provide a specific response below.

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?
Answer: At this moment, RAN4 has not yet introduced Ephemeris data to derive non-zero or time-varying Doppler shift. Besides, current AWGN without Doppler shift has been used in the most of test cases. RAN4 view is that it is not needed to emulate Doppler shift or time delay variations. 
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?
Answer: The frequency drift is not considered in the current demod performance requirements in section 8 of TS 38.101-5 and 36.102.
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?
Answer: For GSO and GEO it is expected that the Frequency Error requirement is verified only in zero Doppler conditions. 
For NGSO it is expected that the Frequency Error requirement is verified in constant doppler and delay conditions. It would be expected that Frequency Error is verified in static channel conditions, i.e. with appropriate satellite data provided and with UE location information explicitly provided to the UE to generate static test conditions for the UE.

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?
Answer: UL precompensation would need to be unchanged at the UE during the Frequency Error verification. As the UE behaviour for UL precompensation is not fully defined (in order to allow for optimisations in the field), to fix the UL pre-compensation in NGSO scenario, RAN4 would expect some form of testing mode in the UE that allows the UL precompensation to be fixed (once adapted to precompensate the target constant UL doppler) during the test case.

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.
Answer: RAN4 expects the same approach for TS 36.102 as for TS 38.101-5.

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.
Answer: No Satellite propagator model has been assumed for both 36.102/38.101-5.
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)? 
Answer: RAN4 provides high-level guidance as in TS 38.133 Annex B.5 but without detail of Ephemeris information and the corresponding time-varying Doppler and delay shift in the corresponding measurement channel models for test cases listed under Annex A.14. 
Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
Answer: RAN4 view is that it is not needed to update UE location to verify demod requirements in TS 38.101-5 and TS36.102. 
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?
Answer: RAN4 view is that it is not needed to update UE location to verify RRM requirements in TS 38.133 and TS36.133. 
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.
Answer: Same answers apply for 36.102/36.133 as for 38.101-5/38.133.

	R4-2311767
	Qualcomm Incorporated
	Observation 1: Including non-zero Doppler in RF requirements would mean that the impact to RF each requirement must be analysed and possibly a relaxation to the exiting requirements may be needed
Possible answers below from RF point of view. 
Q1a: Yes
Q2a1: No. There are no UE RF requirements specific to NGSO. 
Q2a2: No for RF. 
Q2a3: No for RF.
Q2b: Question seems to imply there is an external mechanism to activate/deactivate pre-compensation. Depends on implementation. 
Q3a: RAN4 assumed Doppler is constant for frequency error
Q3b: RAN4 did not make any assumption on this case. 
Q4a: Section 6 and 7, no propagation model. 

	R4-2313262
	Apple
	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?        
Answer: Yes. There is no differentiation between GSO and NGSO for RF requirements.

Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)?
Answer: Current NR NTN demod performance requirements only apply for NGSO. There is no demod performance requirement applicable to GSO.
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.
Answer: The applicability is the same as TS 38.101-5.

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?        
Answer: Yes except for frequency error requirement where both zero and non-zero Doppler are emulated.

Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: RF requirements do not have GSO/NGSO dependency.

Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: RF requirements do not have GEO/MEO/LEO dependency.

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.
Answer: The applicability is the same as TS 38.101-5.

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?
Answer: Activated

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?
Answer: Yes

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?
Answer: Zero Doppler

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?
Answer: RAN4 has not discussed nor made any assumption in terms of constant/variable Doppler and delay conditions for the other than zero Doppler conditions for GSO and NGSO. The Doppler and propagation delay characterization can be referenced to TR 38.811 section 5.3 and the scenario parameters can be referenced to TR 38.821 Table 4.2-2.

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?
Answer: RAN4 has not made the assumption that the UE Doppler and delay pre-compensation mechanisms only apply to the constant Doppler.

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.
Answer: The applicability is the same as TS 38.101-5.

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.
Answer: No

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)?
Answer: All RRM test cases unless otherwise stated

Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
Answer: UE is expected to be stationary in the test chamber. It is unclear whether GNSS is available for UE location identification.

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?
Answer: If UE motion cannot be emulated in test chamber, UE location can be provided by TE via AT command.

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.
Answer: The applicability is the same as TS 38.101-5 and TS 38.133.


	R4-2313372
	Nokia, Nokia Shanghai Bell
	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.

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: _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. 


	R4-2313489
	Huawei, HiSilicon
	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? 
Answer: Yes.
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?
Answer: Yes, according to the current spec. Please RAN5 to confirm the feasibility. In the meantime, RAN4 is considering to remove the zero Doppler condition.
Q2a2: For GSO (different from GEO), do we need to emulate any Doppler shift/propagation delay in conformance testing?
Answer: No. 
Q2a3: For GEO, do we need to emulate any Doppler shift/propagation delay in conformance testing? 
Answer: Yes. For example, a max Doppler shift of 0.93 ppm was assumed in the study phase.
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?
Answer: Besides zero Doppler conditions, variable Doppler and delay conditions are assumed.
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?
Answer: No. Please refer to the answer to Q3a.
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.
Answer: For section 6 and 7 requirements defined in TS 38.101-5 or TS 36.102, no satellite propagator model is assumed for the service link.
Proposal 1: Prefer to remove the artificial zero Doppler conditions from the RAN4 specifications.
Proposal 2: It’s recommended for RAN5 to take care of the potential impact of large frequency shift due to UL pre-compensation during conformance testing, such as carefully select the test frequencies at band edges, prioritise the frequency error verification when arranging the test sequence.

	R4-2313635
	Keysight Technologies UK Ltd, THALES
	Observation 1: GSO vs NGSO were the satellite types used to define UE capabilities related to non-terrestrial networks. There could be devices supporting only GSO satellites, only NGSO satellites or both GSO and NGSO satellites.
Observation 2: Types of satellites have not been used uniformly across different 3GPP specifications.
Observation 3: GSO/NGSO nomenclature is broader than GEO/LEO nomenclature, being GEO and LEO sub-cases of GSO and NGSO respectively.
Proposal 1: Answer Q1a and Q1b as follows:
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? 
Requirements defined in section 6 and 7 in TS 38.101-5 are applicable to both GSO and NGSO. In case UE supports both types of satellites worst case requirements testing (NGSO) could suffice to demonstrate requirements compliance for both types of satellites for all the requirements. Same applies to requirements defined in section 6 and 7 in TS 36.102.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Legacy requirements defined in TS 38.101-4 sections 5 and 6 are applicable to both GSO and NGSO satellites.
Proposal 2: Add the following paragraph to sections 6.1 and 7.1 in TS 38.101-5 and TS 36.102: “All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.”
Proposal 3: Add a foot note to Table 8.2.1.1.2-1 in TS 38.101-5 as follows: “NOTE: For UE supporting NTN access (nonTerrestrialNetwork-r17), the requirements in TS 38.101-4 Clause 5 and Clause 6 also apply to UE following applicability statements in those clauses.”.
Observation 4: No statement was agreed to be added to NTN RAN4 specifications indicating any implications of zero Doppler conditions in terms of delays.
Observation 5: Delays shall be consistent with satellite ephemeris.
Proposal 4: Respond Q2 questions in the LS as follows:
 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? 
Zero Doppler conditions are applicable to all RF requirements specified in sections 6 and 7 in 38.101-5 and 36.102. Consequently, constant delay shall be emulated independently of the type of satellite. This will represent realistic testing conditions for GEO satellites and a static snapshot of the satellite orbit in a concrete instant for GSO satellites (with inclination different from 0º) and NGSO satellites.
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?
For all types of satellites, the assumptions are that:
- Doppler pre-compensation mechanism is deactivated
- Delay pre-compensation mechanism only compensates for a constant delay 
To be noticed that these assumptions are not strictly required for GEO satellites.
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?
No, zero Doppler conditions are not applicable to 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?
Zero Doppler conditions related to satellite motion for DL in service link are applicable to demodulation or CSI reporting test cases in section 8 in TS 38.101-5 and TS 36.102. However, Doppler related to terrestrial model based on TR 38.901 is not zero.
Proposal 5: Update section 6.1 in TS 38.101-5 as follows: “All requirements in this section, other than frequency error in clause 6.4.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Proposal 6: Update section 7.1 in TS 38.101-5 as follows: “All requirements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Proposal 7: Update section 6.1 in TS 36.102 adding the following sentence: “All requirements in this section, other than frequency error in clauses 6.4A.1 and 6.4B.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 8: Update section 7.1 in TS 36.102 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 9: Update section 8 in TS 38.101-5 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 10: Update section 8 in TS 36.102 adding the following sentence: “All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.”
Proposal 11: Respond Q3 questions in the LS as follows:
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?
The assumption for the second case of frequency error verification in section 6.4.1 of TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 of TS 36.102 is to test that second case under realistic Doppler and delay testing conditions, i.e.:
· GSO satellite (with inclination different form 0º): Small and slightly variable Doppler with high and slightly variable delay, using Eckstein-Hechler satellite propagator model.
· NGSO satellite: High and variable Doppler with low and variable delay, using Eckstein-Hechler satellite propagator model.
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?
	N/A
Proposal 12: Update section 6.4.1 in TS 38.101-5 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 13: Update section 6.4A.1 in TS 36.102 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 14: Update section 6.4B.1 in TS 36.102 as follows: “Requirement will be verified for at least two cases of which one has zero Doppler conditions: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).”
Proposal 15: Respond Q4 questions in the LS as follows:
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)?	
All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator model, while
-	Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
-	All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14
are all assuming Eckstein-Hechler propagator model for the service link in conformance testing.
Proposal 16: Add an Annex B.8 in TS 36.133 with similar content to Annex B.5 in TS 38.133:
B.8	High level test procedure for SAN RRM tests
The following high-level steps are conducted for test cases for SAN defined in clauses A.13 and 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 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.
.Proposal 17: Respond Q5 questions in the LS as follows:
Q5a: For conformance testing of TS 38.101-5 section 8 requirements in multipath fading channel, should UE location updates follow UE motion?
For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply.
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?
For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement. 
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	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? 
Requirements defined in section 6 and 7 in TS 38.101-5 are applicable to both GSO and NGSO. In case UE supports both types of satellites worst case requirements testing (NGSO) could suffice to demonstrate requirements compliance for both types of satellites for all the requirements. Same applies to requirements defined in section 6 and 7 in TS 36.102.
Q1b: Are there any NR NTN demod performance requirements applicable to GSO (even if not defined in TS 38.101-5)? 
Legacy requirements defined in TS 38.101-4 sections 5 and 6 are applicable to both GSO and NGSO satellites.
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? 
Zero Doppler conditions are applicable to all RF requirements specified in sections 6 and 7 in 38.101-5 and 36.102. Consequently, constant delay shall be emulated independently of the type of satellite. This will represent realistic testing conditions for GEO satellites and a static snapshot of the satellite orbit in a concrete instant for GSO satellites (with inclination different from 0º) and NGSO satellites.
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?
For all types of satellites, the assumptions are that:
- Doppler pre-compensation mechanism is deactivated
- Delay pre-compensation mechanism only compensates for a constant delay 
To be noticed that these assumptions are not strictly required for GEO satellites.
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?
No, zero Doppler conditions are not applicable to 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?
Zero Doppler conditions related to satellite motion for DL in service link are applicable to demodulation or CSI reporting test cases in section 8 in TS 38.101-5 and TS 36.102. However, Doppler related to terrestrial model based on TR 38.901 is not zero.
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?
The assumption for the second case of frequency error verification in section 6.4.1 of TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 of TS 36.102 is to test that second case under worst realistic Doppler and delay testing conditions, i.e.:
· GSO satellite (with inclination different form 0º): Small and slightly variable Doppler with high and slightly variable delay, using Eckstein-Hechler satellite propagator model.
· NGSO satellite: High and variable Doppler with low and variable delay, using Eckstein-Hechler satellite propagator model.
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?
N/A
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)? 
All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator model, while
· Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
· All RRM requirements in TS 38.133 Annex A.14 and TS 36.133 Annexes A.13 and A.14
are all assuming Eckstein-Hechler propagator model for the service link in conformance testing.
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?
For those NTN conformance tests in section 8 in TS 38.101-5 and section 8 in TS 36.102 using multipath propagation conditions, there is no need that UE location follows UE movement. Same assumptions as the ones described in responses to Q2b apply.
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?
For those NTN conformance tests in, section A.14 in TS 38.133 and sections A.13 and A.14 in TS 36.133 using multipath propagation conditions, there is no need that UE location follows UE movement.
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