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1.	Introduction
The NB-IoT (Narrowband IoT)/eMTC (enhanced Machine Type Communication) core & performance requirements for Non-Terrestrial Networks (NTN) WI [1] is expected to be closed in Nov. However, companies still have not aligned with the concrete test procedure.
This document proposes a way forward to the test methodology of IoT NTN.
[bookmark: OLE_LINK53]2. 	Discussion
2.1 Test conditions
According to the previous agreements, the test conditions of IoT NTN conformance tests are summarised below,
	Scenarios
	Previous agreement
	Test condition

	GSO and NGSO
	RF TX Frequency error other than zero Doppler condition [3]
	R4-2316967 [2] and R4-2313862 [4]
	Constant non-zero Doppler and constant non-zero delay derived from same ephemeris

	
	RF TX/RX test cases other than TX Frequency error with non-zero Doppler condition
	R4-2313862
	Zero Doppler condition and constant non-zero delay derived from same ephemeris

	
	RF RRM test cases other than UL timing accuracy
	R4-2316967
	Constant non-zero Doppler and constant non-zero delay derived from same ephemeris

	
	RF RRM Timing accuracy cases
	R4-2316967
	Constant Doppler and constant non-zero delay derived from same ephemeris (From R4-2316967, Constant Doppler value from the same ephemeris (i.e., orbit emulation) as the delay is derived, so it can be zero)

	
	RF Demodulation cases
	R4-2313862 and R4-2317006 [5]
	Zero orbit Doppler, constant non-zero delay derived from same ephemeris (i.e., elevation angle=90 degree) and TDL channel model which implemented a separate Doppler shift.



Observation 1: In summary, only two test conditions will be implemented, 
· [bookmark: _Hlk148695140]Condition 1: constant non-zero Doppler and constant non-zero delay
· Condition 2: zero orbit Doppler and constant non-zero delay.

2.2 UE behaviours. 
UE which supports NTN will calculate and predict the satellite trajectory based on the ephemeris in SIB31/SIB31-NB and UE location. The Doppler and delay value for UE pre-compensation will be changed according to the prediction of the satellite trajectory in actual deployments. However, with the unrealistic test conditions mentioned in Chp.2.1(constant delay/constant Doppler), UE needs to
· [bookmark: _Hlk148695148]deactivate UE prediction of satellite trajectory (UE still does the pre-compensation but with constant value) through AT commands or any other preconfigured means.
Observation 2: UE needs to deactivate UE prediction of satellite trajectory. This could be done through AT commands or any other preconfigured means.
Proposal 1: Adding initial condition to deactivate UE prediction of satellite trajectory through AT commands or any other  preconfigured means for RF TRX, RF Demod and RF RRM test cases. 

As discussed in R5-233759 Chp.2.5 [6], UE needs to know the UE location.
	As described in section 2.1, the computes the frequency Doppler shift of the service link, and pre-compensates for it in the uplink transmissions, by considering UE position and the ephemeris. If the UE does not have a valid GNSS position and /or valid ephemeris and Common TA, it shall not transmit until they are regained.



Proposal 2: Adding initial condition for UE location.

2.3 Test methodology for IoT NTN conformance test
Considering the test conditions in Chp.2.1, varying Doppler and varying delay will not be involved in current release. But we still need something real to make the conformance tests more valuable, we suggest testing with the fixed snapshot (fixed ephemeris) in a real satellite orbit.
Before the snapshot selection, we need at least 2 satellite orbits (ephemeris tables), one for NGSO and the other one for GSO. One satellite orbit (ephemeris table) example and its corresponding Doppler and delay is shown below,[image: ]
· One fixed snapshot which means one row in the table (fixed ephemeris in SIB31/SIB31-NB) will lead to constant Doppler (Fm1(x)) and constant delay (T1(x)) which meet the condition 1 in Chp.2.1. 
· [bookmark: _Hlk148695278]When the satellite is directly above to the UE (elevation angle α= 90 degree), Doppler equals to zero which meet the condition 2 in Chp.2.1.
	[image: ]



Proposal 3.1: Generate at least 2 satellite orbits (ephemeris tables) for NGSO and GSO.
Proposal 3.2: Testing with fix snapshot in the generated satellite orbit (ephemeris).
Then the overall test methodology should be like this,
· Step.0	Generate a series of ephemeris information(using GMAT or other tools), hence corresponding Doppler and delay set Fm1(0,1,……,n) and T1(0,1,……,n) are confirmed, where UE location is fixed and pre-defined.
· Step.1	Randomly select or pre-defined one snapshot Time x from the generated ephemeris table for this TC. Then constant Doppler Fm1(x) and constant non-zero delay T1(x) are confirmed and fixed.
· For condition 2, proper snapshot (i.e., elevation angle=90 degree) should be selected.
· Step.2	Deactivate UE prediction of satellite trajectory through AT commands or any other preconfigured means.
· Step.3	TE sends the fixed SIB31/SIB31-NB with fixed ephemeris information to UE.
· TE shall emulate the constant Doppler Fm1 (x) and constant non-zero delay T1 (x).
· Step.4	UE receive SIB31/SIB31-NB, then performs pre-compensation accordingly.
· Step.5	TE send same SIB31/SIB31-NB during this TC
Please be noticed that the purpose of the steps showing above is just to align the understanding between companies of the whole test methodology, not the exact wording to be used in either initial condition or test procedure.
Some test cases such as frequency error case may need to be tested for more than one snapshots according to R4-2316967, restart the test case from step.1.
	Issue 1-1: [NGSO][RF] Range of Doppler shift for RF frequency error requirements
Agreement: confirmed online
· For one of the cases in the freq error test, the range of absolute value of Doppler is greater than zero and less than or equal to 24ppm. 
· The range can be further limited, considering other factors like elevation angles and satellite height. 
· The exact value(s) and the number of values (>1) to be selected are left to RAN5. 
· At least the worst-case value needs to be selected
· UE should derive the amount of Doppler to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single frequency error measurement of the TE



2.4 on editor’s notes cleaning.
In TS 36.521-3 and TS 36.521-4, some editor’s notes still existed:
	- Initial condition and call setup procedure support satellite access are TBD
[bookmark: _Hlk148458623]- Different configuration between NGSO and GSO is FFS



According to the above discussion, initial condition and call setup procedure will be completed by associated CRs. 
Regarding the different configurations between NGSO and GSO, based on the discussion in Chp.2.1, GSO and NGSO has the same test condition. The only difference between them in current release is ephemeris information due to different satellite altitude, and this part has already been discussed in Chp.2.3.
Observation 3: The only difference of NGSO and GSO in current release is ephemeris information due to different satellite altitude (also the Doppler and delay range).
Proposal 4: Remove editor’s notes of “Initial condition and call setup procedure support satellite access are TBD” and “Different configuration between NGSO and GSO is FFS” for all IoT NTN conformance test cases in 36.521-3 and 36.521-4. 

3. 	Conclusion
This document proposes a way forward to the test methodology of IoT NTN.
The following observations and proposals are made: 
Observation 1: In summary, only two test conditions will be implemented, 
· Condition 1: constant non-zero Doppler and constant non-zero delay
· Condition 2: zero orbit Doppler and constant non-zero delay.
Observation 2: UE needs to deactivate UE prediction of satellite trajectory. This could be done through AT commands or any other preconfigured means.

Proposal 1: Adding initial condition to deactivate UE prediction of satellite trajectory through AT commands or any other preconfigured means for RF TRX, RF Demod and RF RRM test cases. 
Proposal 2: Adding initial condition for UE location.
Proposal 3.1: Generate at least 2 satellite orbits (ephemeris tables) for NGSO and GSO.
Proposal 3.2: Testing with fix snapshot in the generated satellite orbit (ephemeris).
Observation 3: The only difference of NGSO and GSO in current release is ephemeris information due to different satellite altitude (also the Doppler and delay range).
Proposal 4: Remove editor’s notes of “Initial condition and call setup procedure support satellite access are TBD” and “Different configuration between NGSO and GSO is FFS” for all IoT NTN conformance test cases in 36.521-3 and 36.521-4. 
The associated CRs are listed below,
	CR ID 
	Title
	Associated proposals

	R5-236037 
	Initial condition update for IoT NTN Demod cases
	Proposal 1, proposal 2, proposal 3.2 and proposal 4

	R5-236051
	Initial conditions update for multiple TX test cases
	Proposal 1, proposal 2, proposal 3.2 and proposal 4


	R5-236052
	Initial conditions update for multiple RX test cases
	Proposal 1, proposal 2, proposal 3.2 and proposal 4


	R5-236091
	Update initial condition for NB-IOT NTN test cases.
	proposal 1, proposal 3.2 and proposal 4

	R5-236157
	Addition of ephemeris information for IoT NTN test
	Proposal 3.1
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