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1		Introduction
For  Rel-17 NTN RAN5 conformance testing, companies raised demand to verify NTN UE precompensation funcation   on Doppler shift and time delay due to statellite movement  especially under NGSO sceanrios. In last RAN-P, following conclusion reached and endorsed in [1] RP-232682:
	-	RAN tasks RAN4 to discuss and conclude in Oct meeting on 
-	The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
-	For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
-	The condition for RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, which can be implemented in RAN5 NTN specifications
-	For example, setting an artificial fixed delay, which is randomly selected out of a range of delay values decided by RAN4, as the condition in a test
-	Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing 
-	Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release i.e. Rel-19
-	No changes to the RAN4 core requirements



In RAN4#108bis, RAN4 clarified the test condition on satellite configuration for Rel-17 NTN UE RF, RRM and dedmoulation requirement conformance test cases as approved WF in [2] R4-2316967  and further responce LS to RAN5 approved in [3] R4-2317006.  
There are some remaining open issues:
1. RAN4 specification update to clarify test condition on satellite motion for Rel-17 RRM, RF and demod requirements conformance testing including IoT over NTN (TS 36.133, TS 36.102) and NR NTN (TS 38.133, TS 38.101-5)
2. Any further testing methodology suggestion to RAN5
In this contribution, necessary changes to RAN4 specifications were proposed. 
2		Discussion
2.1		RAN4 specification update 
RAN4 requirements assumption:
RAN4 RF/RRM/Demod requirements are specified based on the assumption with UE pre-compensation on doppler shift and time delay. From RAN4 core and performance requirements perspective, these requirements can be applicable for both non-zero/zero doppler/delay conditions; and which also irrespective to constant or time varied delay/ Doppler condition which related to Satellite motion. 

[bookmark: _Hlk149912970]Observation 1: RAN4 Rel-17 IoT over NR and NR NTN requirements (RRM, RF and performance) are specified based on the assumption that UE shall be capable of  pre-compensation of doppler shift and time delay for Satellite access link; and requirements agonistic to test conditions of doppler and time delay due to Satellite motion. 

Test condition for Rel-17 UE conformance testing 
According to RAN guidance, for Rel-17 conformance testing, a simplified test condition with fixed doppler shift/time delay shall be introduced. The key agreements for test conditon of satellite motion for R17 NTN UE conformance testing can be summarized as following based our obseravtion and understanding:
	· RAN4 agree the range of delay, doppler shift values for Rel-17 NTN testing condition on satellite motion:
· NGSO: 
· Doppler shift: 0 ~24 ppm
· Delay: 2 ~6.67 ms
· GSO: 
· Doppler shift: 0 ~24 ppm (GEO assumed as zero doppler shift)
· Delay: 119.375ms to 128.79ms  
· RAN4 also agreed following principle:
· The exact value(s) and the number of values (>1) to be selected are left to RAN5 for frequency error and UL timing test case(s) to verify UE pre-compensation functionality. 
· At least the worst-case value needs to be selected
· UE should derive the amount of Doppler, delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single measurement of the TE
· Constant value for delay and doppler shifts from the same ephemeris (i.e., orbit emulation) 
· Test condition of satellite motion for Rel-17 RRM conformance test cases:
· Constant delay with constant doppler from same satellite 
· Multi time delay values shall be selected for UL timing test cases, which at least one test with worst-case value 
· Test condition of satellite motion for Rel-17 RF conformance test cases
· Constant delay with zero doppler for all types of satellites for all RF requirements except FOE requirements
· Two test condition for FOE requirements, one with zero doppler and another with non-zero doppler 
· Test condition for Rel-17 demodulation requirements 
· Constant delay with zero doppler for all types of satellites



Observation 2: Constant delay and doppler adopted for Rel-17 UE conformance testing to verify UE precompensation functionality under uplink timing RRM test case(s) and frequency error RF test case(s).
RAN4 specification update 
RAN4 agreed test condition and recommendated values in RAN4#108bis which also informed to RAN5, one of remaining open issues:
· How to update RAN4 specification to clarify test condition on satellite motion for Rel-17 RRM, RF and demod requirements conformance testing including IoT over NTN (TS 36.133, TS 36.102) and NR NTN (TS 38.133, TS 38.101-5)”.
Following RAN-P guidance and above observations, the test condition for Rel-17 NTN conformance testing shall not impact RAN4 requirements themselves. We should avoid to change RAN4 core requirements or capture test conditions into the requirements section. Otherwise this may bring confusion that RAN4 requirements only applicable for constant delay and zero/non-zero doppler. 
[bookmark: _Hlk149913005]Observation 3:  Including test conditon with proposed constant doppler, and constant time delay into RAN4 requirements sub-sections may bring confusion that RAN4 requirements only applicable for constant delay and zero/non-zero doppler. 


Proposal 1: No changes  to Rel-17 NR NTN/IoT NTN core/performance requirements including RF, demodulation and RRM requirements as specified in TS 38.101-5/TS 36.102 and TS 38.133/TS 36.133 with agreed test condition for Rel-17 conformance testing.
Regarding test conditon clarification, there is different situation among RRM specifciations and RF/Demod specifications.
RAN4 specified RRM test cases under RRM specification Annex sections, and for RF/Demod specifications, no test cases specified which belong to RAN5 scope. 
Proposal 2: Include Rel-17 test condition (delay and doppler for satellite motion) clarification for NTN RRM test cases into RRM specification Annex section e.g.  section B.5 of TS38.133
CR with proposed changes was submitted in [4]. 

Propsoal 3: For Rel-17 RF and demodulation specifciations, two alternatives can be considered
· Alternative 1: Capture into RAN5 conformance test specification based on RAN4 recommendation 
· Alternative 2: Including test condition clarification into Annex section of RAN4 specification of TS 38.101-5 and 36.102
A example for how to incorporate test condition into annex section also provided for reference. 
2.2 Any further testing methodology suggestion to RAN5
During offline discussion, companies raised questions how to maintain fixed or zero doppler and fixed time delay condition for satellite motion during RAN5 conformance testing.
In reality, fixed time delay and doppler condition is not practical for NGSO scenario; and UE needs to estimate/predict the delay/doppler trajectory due to satellite mobility based on received Satellite ephemeris information. On the other hand, RAN-P decision is a quick compromise solution considering the time limitation in Rel-17, using fixed delay and doppler to verify basic functionality for Rel-17 conformance test case(s) with the understanding of the limitation.  In last RAN4 meeting, RAN4 already concluded high level principle for test condition with constant time delay and doppler under the proposed ranges.  The details how to set-up test condition with proper testing methodology e.g., test mode with AT command or setting an artificial velocity as 0 for satellite via SIB19 to achieve zero doppler condition, all these details shall belong to RAN5 scope. 
Proposal 4: No more discussion in RAN4 on Rel-17 NTN conformance testing methodology unless received further request from RAN5. 
Proposal 5: Time varied satellite propagator model can be discussed in future release pending further RAN-P guidance. 
3		Conclusion
We have following observations and proposals for remaning open issues on Rel-17 NTN testing issue:
RAN4 specifciation update
Observation 1: RAN4 Rel-17 IoT over NR and NR NTN requirements (RRM, RF and performance) are specified based on the assumption that UE shall be capable of pre-compensation of doppler shift and time delay for Satellite access link; and requirements agonistic to test conditions of doppler and time delay due to Satellite motion. 
Observation 2: Constant delay and doppler adopted for Rel-17 UE conformance testing to verify UE precompensation functionality under uplink timing RRM test case(s) and frequency error RF test case(s).
Observation 3:  Including test conditon with proposed constant doppler, and time delay range into RAN4 requirements sub-sections may bring confusion that RAN4 requirements only applicable for constant delay and zero/non-zero doppler. 
Proposal 1: No changes  to Rel-17 NR NTN/IoT NTN core/performance requirements including RF, demodulation and RRM requirements as specified in TS 38.101-5/TS 36.102 and TS 38.133/TS 36.133 for the agreed test condition of Rel-17 conformance testing.
Proposal 2: Include Rel-17 test condition (delay and doppler for satellite motion) clarification for NTN RRM test cases into RRM specification Annex section e.g.  section B.5 of TS38.133.
Propsoal 3: For Rel-17 RF and demodulation specifciations, two alternatives can be considered
· Alternative 1: Capture into RAN5 conformance test specification based on RAN4 recommendation 
· Alternative 2: Including test condition clarification into Annex section of RAN4 specification of TS 38.101-5 and 36.102
Test methodology related issue
Proposal 4: No more discussion in RAN4 on Rel-17 NTN conformance testing methodology unless received further request from RAN5. 
Proposal 5: Time varied satellite propagator model can be discussed in future release pending further RAN-P guidance. 
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---------------------------Example for changes to TS 38.101-5 on RF and performance requirements------------------------
[bookmark: _Toc97562281][bookmark: _Toc104122508][bookmark: _Toc104205459][bookmark: _Toc104206666][bookmark: _Toc104503626][bookmark: _Toc106127557][bookmark: _Toc123057922][bookmark: _Toc124255217][bookmark: _Toc124255408][bookmark: _Toc124255545][bookmark: _Toc131688383][bookmark: _Toc137373025][bookmark: _Toc138884968][bookmark: _Toc145689785][bookmark: _Toc97562322][bookmark: _Toc104122556][bookmark: _Toc104205507][bookmark: _Toc104206714][bookmark: _Toc104503674][bookmark: _Toc106127605][bookmark: _Toc123057970][bookmark: _Toc124255265][bookmark: _Toc124255456][bookmark: _Toc124255593][bookmark: _Toc131688431][bookmark: _Toc137373073][bookmark: _Toc138885016][bookmark: _Toc145689833]6.1	General
Unless otherwise stated, the transmitter characteristics for satellite access UEs are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Handheld power class 3 UE is assumed in Release 17 for satellite access.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements 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.
-- Unchanged sections omitted--- 
7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity).
The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective clauses below.
With the exception of clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured in Table 6.2.3.1-1.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements 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.
All the parameters in clause 7 are defined using the UL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.2.2, the DL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.3.2 and using the set-up specified in 3GPP TS 38.101-1 [5] Annex C.3.1.
-- Unchanged sections omitted--- 

8.1	General
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.
-- Unchanged sections omitted--- 
A.X	Testing related to Satellite Access 
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The following test conditions should be maintained for Satellite Access 
-  The same ephemeris info will be maintained during each test iteration.
-  A set of ephemeris information are pre-defined for each satellite corresponding to respective epoch times in TS 38.508-1 [13]. 
-  The range of the selected constant delay shift is as follows:
-  For NGSO an altitude of 600km and 1200km on a circular orbit are considered. The range of the one-way delay between UE and satellite is from 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest value for LEO orbit 1200km). 
-  Constant delay value is derived from ephemeris info (SIB31) and UE location associated to zero Doppler or non-zero Doppler value under test.
A.X.2	Test condition for transmitter characteristics
All requriements in section 6 for transmitter characteristics, 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.
Frequency error requirement in clause 6.4.1 shall be verified for at least two cases: one with zero Doppler condition and the other one with constant Doppler (different from zero) up to 0.993 ppm for GSO satellites and up to 24 ppm for NGSO satellites. 
A.X.3	Test condition for receiver characteristics
All requirements in section 7 for receiver characteristics 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.
A.X.4	Test condition for performance requirements
All requirements in section 8 for performance requirements 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.

