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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 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


This contribution discussed how to set-up test condition with fixed doppler shift / time delay for RAN5 conformance test cases. 
2		Discussion
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. In RAN5 conformance test cases, we can simplify test design under zero-doppler/delay configurations and some dedicated conformance test cases can be specified under non-zero Doppler/delay conditions to verify NGSO UE pre-compensation functionality. 

According to RAN guidance, for Rel-17 conformance testing, a simplified test condition with fixed doppler shift/time delay shall be introduced. 

Observation-1: RAN4/RAN5 expected work and changes on specifications for Rel-17:
· Test condition for Rel-17 RAN5 NTN conformance testing:
· RF FOE conformance testing with fixed doppler shift 
· RRM Uplink timing conformance testing with fixed delay 
· Except above two cases, zero doppler shift/time delay condition can be configured for RAN5 conformance testing for all other requirements (RF, RRM, Demod).
· RAN4 work
· RAN4 shall conclude above test conditions with recommended doppler shift and delay values to RAN5
· Such activity has no impact on RAN4 specifications including RAN4 core/performance requirements and test cases
· Normative maintenance work to fix typo, remove TBD/FFS for Rel-17 NTN can be considered as business as usual. 

UE behaviour on SIB19 acquistion
Rel-17 NTN UE relies on ephemeris info which carried by SIB19 and GNSS-based positioning to get relative delay and doppler shift and apply pre-compensation. The details belong to UE implementation. 

In the acquisition  interval of SIB19 , TS 38.331 has following definiton:
	[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc124712573]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation



“ntn-UlSyncValidityDuration” refers to the 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. “ntn-UlSyncValidityDuration” can be configured as {5s, 10s,15s, 20s, 25s, 40s, 35s, 40s, 45s,50s, 55s, 60s, 120s, 180s,240s,900s}. 

Observation-2: UE should attempt to re-acquire ephemeris info via SIB19 at least per “ntn-UlSyncValidityDuration”.

Frequecy offset and time offset set-up
Refer to TR 38.821 Table 4.2-2, the maximum doppler shift uper to 48kHz for LEO-600km and 42 kHz for LEO-1200km by assuming 2GHz operating frequency. And maximum doppler shift variation is 0.27ppm/s (LEO-600) and 0.13 ppm/s (LEO-1200). With the configuration of “ntn-UlSyncValidityDuration” as 5s, maximum doppler shift variation across 5s can be 1.35kHz. 
With above observation, we propose to random select one value from -48kHz ~48kHz  with baisc step size as =1.35kHz. 

With above equation, Foffset random selected from the range +/-{1.35, 2.7, ...., 47.25} kHz .


 

Table 4.2-2 in TR 38.821 (remove non-related parts)
	Scenarios
	GEO based non-terrestrial access network (Scenario A and B)
	LEO based non-terrestrial access network (Scenario C & D)

	Max Round Trip Delay (propagation delay only)
	Scenario A: 541.46 ms (service and feeder links)
Scenario B: 270.73 ms (service link only)
	Scenario C: (transparent payload: service and feeder links)
25.77 ms (600km)
41.77 ms (1200km)

Scenario D: (regenerative payload: service link only)
12.89 ms (600km)
20.89 ms (1200km)

	Max differential delay within a cell (Note 6)
	10.3 ms
	3.12 ms and 3.18 ms for respectively 600km and 1200km

	Max Doppler shift (earth fixed user equipment)
	0.93 ppm
	24 ppm (600km)
21ppm(1200km) 

	Max Doppler shift variation (earth fixed user equipment)
	0.000 045 ppm/s 
	0.27ppm/s (600km)
0.13ppm/s(1200km)


 
For time delay constraition, refer to TR 38.821 table 7.1-1. For LEO-600,worst sceanrio the roud trip delay can be within the range {8 ~25.77}ms. The maximum delay variation is 40 µs/sec. Then relative time delay due to satellite mobillity can be {-8.885ms ~ 8.885ms} assuming servering cell/beam configure common TA adjustment as the average propogation delay within the cell.  With the configuration of “ntn-UlSyncValidityDuration” as 5s, maximum time delay variation across 5s can be 0.2 ms. 
With above observation, we propose to random select one value from -8.885 ~8.885ms  with baisc step size as =0.2ms.

With above equation, Toffset random selected from the range +/-{0.2, 0.4, .., 8.8} ms .


Table 7.1-1 in TR 38.821: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Relative speed of Satellite with respect to earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 10° for feeder link

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 3500 km
	50 km / 1000 km

	Maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	238.74 ms
	8 ms
	4 ms

	Maximum Delay variation as seen by the UE
(note 2)
	Negligible
	Up to +/- 40 µs/sec (Worst case)
	Up to +/- 20 µs/sec

	NOTE 1:	The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design, and radio resource management strategy in a given system.
NOTE 2:	The delay variation measures how fast the round trip delay (function of UE-satellite-NTN gateway distance) varies over time when the satellite moves towards/away from the UE. It is expressed in µs/s and is negligible for GEO scenario
NOTE 3:	Void
NOTE 4:	Speed of light used for delay calculation is 299792458 m/s.




3		Conclusion
According to RAN-P guidance, our observation for expected RAN4 work and changes on specifications for Rel-17 as following:
Observation-1: RAN4/RAN5 expected work and changes on specifications for Rel-17 NTN conformance testing:
· Test condition for Rel-17 RAN5 NTN conformance testing:
· RF FOE conformance testing with fixed doppler shift 
· RRM Uplink timing conformance testing with fixed delay 
· Except above two cases, zero doppler shift/time delay condition can be configured for RAN5 conformance testing for all other requirements (RF, RRM, Demod).
· RAN4 work
· RAN4 shall conclude above test conditions with recommended doppler shift and delay values to RAN5
· Such activity has no impact on RAN4 specifications including RAN4 core/performance requirements and test cases
· Note: Normative maintenance work to fix errors, remove TBD/FFS for Rel-17 NTN can be considered as business as usual. 
Observation-2: UE should attempt to re-acquire ephemeris info via SIB19 at least per “ntn-UlSyncValidityDuration”.

Proposal-1: For side condition of FOE test:
· Set a fixed frequency offset value for single test which Foffset random selected from the range +/-{1.35, 2.7, ...., 47.25} kHz

Proposal-2: For side condition of Uplink timing test
· Set a fixed time delay offset value for single test which Toffset random selected from the range +/- {0.2, 0.4, ...., 8.8} ms
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