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[bookmark: _Ref463014664]1.	Introduction
In response to the LS [1] sent by RAN5 to RAN4 requesting clarification on several aspects of NR NTN and IOT-NTN testing, RAN4 sent 2 LSs to RAN5 via [2], [3]. Additional information on the discussion related to the RAN5 questions is available in RAN4 WF task summary [4]. 

In this paper, we are analyzing the responses and summarizing the Way forward for NR NTN testing and IOT-NTN testing. 
2.	Discussion
2.1.0		High level test conditions for NTN testing
Below is the high level test conditions that is being considered by RAN4 for NTN testing. 

-	The same ephemeris information will be maintained during each test iteration (constant ephemerisInfo in all SIB19 updates) i.e., SAN RRM test cases are defined with fixed delay and doppler (frequency offset only) from satellite access node to UE unless otherwise stated.  
-	A set of ephemeris information are pre-defined for each satellite corresponding to respective epoch times in TS 38.508-1 [37]. 
-	The range of the selected constant delay shift is as follows:
-	For GSO an altitude of 35,786km is considered.  The range of the one-way delay between UE and satellite is from 119.375ms to 128.79ms. 
-	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 doppler (frequency) shift from the same ephemeris (i.e., orbit emulation) as the delay shift is derived.
-	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 according to pre-defined ephemeris (constant in all SIB19 updates) and UE location.

What the above means is that for all NTN testing, 
a.	an oversimplified SAN configuration is considered.
b.	UE is expected to be pre-configured with its location and is not expected to move during the test. 
c.	Based on the pre-configured UE location, a SAN configuration is signalled to the UE in SIB19. The same configuration is signalled across SIB19 updates which tells the UE that this particular SAN is “stationary” to the UE. 
d.	UE will experience a constant SAN-UE delay based on the altitude of the SAN specified via the Position Vectors in EphemerisInfo-r17 IE 
e.	A constant doppler (frequency) shift will be experienced by the UE based on the Velocity vectors specified in EphemerisInfo-r17 IE. This constant doppler (frequency) shift will be either zero or non-zero based on the test case. More details in the below sub-sections.
2.1.1	RRM UL timing test cases
In addition to the high level test conditions specified in section 2.1.0, there are few changes as specified below.

a.	For each test iteration, a fixed SAN-UE delay from a specified range is signalled to the UE via position vectors in EphemerisInfo-r17 IE
a.	A constant non-zero doppler (frequency) shift is signalled to the UE in SIB19. The values to be signalled in the velocity vectors is derived based on the orbit emulation used for delay calculation for each iteration. The resultant doppler shift can be upto 0.993 ppm for GSO and upto 24ppm for NGSO
2.1.2	RRM test cases other than UL timing
In addition to the high level test conditions specified in section 2.1.0, there are few changes as specified below.

a.	A constant non-zero doppler (frequency) shift is signalled to the UE in SIB19. The value to be signalled in the velocity vectors is derived based on the orbit emulation used for delay calculation. The resultant doppler shift can be upto 0.993 ppm for GSO and upto 24ppm for NGSO
2.1.3	RF Frequency error test cases
In addition to the high level test conditions specified in section 2.1.0, there are few changes as specified below.

a.	2 sets of constant doppler (frequency) shifts are signalled to the UE in SIB19. One of them is zero doppler condition and the other is corresponding to a doppler shift upto 0.993 ppm for GSO and upto 24 ppm for NGSO.

2.1.4	RF test cases other than frequency error
In addition to the high level test conditions specified in section 2.1.0, there are few changes as specified below.

a.	zero doppler (frequency) shift signalled to the UE in SIB19. This effectively means SAN appears stationary to the UE at an altitude corresponding to GSO or NGSO scenario
2.1.5	Demod test cases
Same as section 2.1.4

Proposal 1: Endorse the high level test conditions specified in section 2.1.x above and adopt it for all NTN testing. 
2.2	Deviation from realistic SAN configuration and its implication
As mentioned in section 2.1.0, an oversimplified SAN configuration is being specified for NTN testing. Additionally RAN plenary guidance in [5] also specifies few more restrictions

“Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release i.e. Rel-19”

The above implies that TE is not expected to implement any satellite propagator model. 

Proposal 2: No satellite propagator model to be implemented by the TE. All references to satellite propagator model to be deleted from the applicable RAN5 NTN specifications. 

Now question will arise on how the UE under test is expected to know the SAN configuration signalled by the TE is meant for conformance testing purpose.

In our opinion, same EphemerisInfo repeated by the TE across SIB19 updates is clear signal to the UE that configured SAN is meant for conformance testing only. No other special changes needed in the test call flow.
 
Proposal 3: Repeating the same EphemerisInfo across SIB19 updates is sufficient for UE to detect SAN configured in the test is meant for conformance testing only. 

There is an IE ntn-UlSyncValidityDuration signalled in the EphemerisInfo-r17 in SIB19. The value for this IE tells the UE how long the UE can maintain synchronization with the SAN before having to decode the new SIB19 for new set of ephemeris parameters for UL synchronization. 

TE needs to be ensure SIB19 with the same EphemerisInfo is sent to the UE periodically before the ntn-UlSyncValidatityDuration timer expires. 

TS 38.331
ntn-UlSyncValidityDuration
A validity duration configured by the network for assistance information (i.e. Serving and/or neighbour satellite ephemeris and Common TA parameters) which indicates the maximum time duration (from epochTime) during which the UE can apply assistance information without having acquired new assistance information.
The unit of ntn-UlSyncValidityDuration is second. Value s5 corresponds to 5 s, value s10 indicate 10 s and so on. This parameter applies to both connected and idle mode UEs. If this field is absent in ntn-Config provided via NTN-NeighCellConfig, the UE uses validity duration from the serving cell assistance information. This field is excluded when determining changes in system information, i.e. changes of ntn-UlSyncValidityDuration should neither result in system information change notifications nor in a modification of valueTag in SIB1. ntn-UlSyncValidityDuration is only updated when at least one of epochTime, ta-Info, ephemerisInfo is updated.
Proposal 4: TE to ensure SIB19 with the same EphemerisInfo is sent to the UE periodically before the UlSyncValidatityDuration timer expires.

2.4	Satellite visibility aspects
Since the signalled SAN configuration in the SIB19 EphemerisInfo is an oversimplified one, there is no longer any dependency on satellite visibility w.r.t test time. Any references or agreement to split the test based on satellite visibility is no longer applicable.  

Proposal 5: Dependency of satellite visibility on test time is not applicable.

2.5	GNSS receiver 
There are some references related to test system sending GNSS signal to the test UE. A snippet from TS 38.133 Annex A.14.2.2.1 is pasted below.
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Given the high level test conditions specified in section 2.1.x is the current RAN4 working assumption, sending GNSS signal for UE to determine its exact location is not relevant. To ensure SAN-UE delay and Doppler (frequency) shift is as per the RAN4 defined test condition, TE needs to know UE’s exact location so that the SAN orbit parameters can be signalled via SIB19 which will only be possible if TE pre-configures fixed UE location before the start of the test.

Proposal 6a: GNSS emulation during the test is not applicable. 

Proposal 6b: Send LS to RAN4 requesting removal of the need for GNSS emulation in the test.

2.6	Common test environment for NTN testing
In [7], a separate clause 5.6 in TS 38.508-1 [11] was introduced to provide the test environment for NTN testing.  The same clause can be further refined to handle the high level test conditions specified in this paper.

UE location will be fixed for the test and will be pre-configured by the TE before the start of the test. A fixed set of ephemeris based on the fixed pre-configured UE location will be generated to match the test conditions specified in this paper.
The SIB19 contents which is common to RF/Demod/RRM test cases shall be specified in this clause 5.6. Any exceptions shall be specified in the respective test case.

CR [12] submitted in this meeting defines the NTN common test environment inline with the high level test conditions discussed in this paper. 

Proposal 7: Endorse the common test environment for NTN testing as specified in CR [12]. 

All the above aspects apply to IOT-NTN testing as well by changing references to SIB19 with SIB31 and TS 38.508-1 with TS 36.508.

Proposal 8: Proposals 1-7 applies for IOT-NTN testing. 
3.	Conclusion
Proposal 1: Endorse the high level test conditions specified in section 2.1.x above and adopt it for all NTN testing.

Proposal 2: No satellite propagator model to be implemented by the TE. All references to satellite propagator model to be deleted from the applicable RAN5 NTN specifications. 

Proposal 3: Repeating the same EphemerisInfo across SIB19 updates is sufficient for UE to detect SAN configured in the test is meant for conformance testing only. 

Proposal 4: TE to ensure SIB19 with the same EphemerisInfo is sent to the UE periodically before the UlSyncValidatityDuration timer expires.

Proposal 5: Dependency of satellite visibility on test time is not applicable

Proposal 6a: GNSS emulation during the test is not applicable. 

Proposal 6b: Send LS to RAN4 requesting removal of the need for GNSS emulation in the test.

Proposal 7: Endorse the common test environment for NTN testing as specified in CR [12]. 

Proposal 8: Proposals 1-7 applies for IOT-NTN testing. 
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The purpose is to verify that the NR intra-frequency RRC re-establishment delay in FR1 with known target cell is
within the specified limits. These tests will verify the requirements in clause 6.2C. 1.

The test parameters are given in table A.14.2.2.1.1.1-1. table A.14.2.2.1.1.1-2 and table A.14.2.2.1.1.1-3 below. The
test consists of 3 successive time periods. with time duration of T1, T2 and T3 respectively. At the start of time
period T2, cell 1, which s the active cell. is deactivated. The time period T3 starts after the occurrence of the radio
link failure.
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