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1	Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support Non-Terrestrial Network [1]. The SI has the following objectives. The RAN1 work is scheduled to begin at RAN1#96bis in April 2019.

Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]



As stated in the objectives of this study-item, one objective is to study performance assessment of NR for NTN. In this contribution, we provide an overview and discussion on link and system-level assumptions related to the TR 38.811[2].
[bookmark: _Ref178064866]2	Discussion
Scenarios for NTN have been discussed in the TR 38.811 [1] and TR 38.821 [2]. In Table 1 and 2, the scenarios from the current TR are shown. There are currently 4 scenarios, with each scenario further having their own options. This may translate to a large number of potential simulations scenarios when considering system-level simulations related to mobility as well as the various possible configurations.
Table 1: Reference scenarios
	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network
	Scenario C
	Scenario D



Table 2: Reference scenario parameters
	Scenarios
	GEO based non-terrestrial access network (Scenario A and B)
	LEO based non-terrestrial access network (Scenario C & D)

	Orbit type
	notional station keeping position fixed in terms of elevation/azimuth with respect to a given earth point 
	circular orbiting around the earth

	Altitude
	35,786 km
	600 km
1,200 km

	Spectrum (service link)
	<6 GHz (e.g. 2 GHz)
>6 GHz (e.g. DL 20 GHz, UL 30 GHz)

	Max channel bandwidth (service link)
	30 MHz for band < 6 GHz
400 MHz for band > 6 GHz

	Payload
	Scenario A : Transparent (including radio frequency function only)
Scenario B: regenerative (including all or part of RAN functions)
	Scenario C: Transparent (including radio frequency function only)
Scenario D: Regenerative (including all or part of RAN functions)

	Inter-Satellite link
	No
	Scenario C: No
Scenario D: Yes

	Earth-fixed beams
	Yes
	Scenario C: No (the beams move with the satellite)
Scenario D, option 1: Yes (steering beams), see note 1
Scenario D, option 2: No (the beams move with the satellite)

	Max beam foot print diameter at nadir
	500 km
	200 km

	Min Elevation angle for both sat-gateway and user equipment
	10°
	10°

	Max distance between satellite and user equipment at min elevation angle
	40,586 km
	1,932 km (600 km altitude)
3,131 km (1,200 km altitude)

	Max Round Trip Delay (propagation delay only)
	Scenario A: 562 ms (service and feeder links)
Scenario B: 281ms
	Scenario C: 25.76 ms (transparent payload: service and feeder links)
Scenario D: 12.88 ms (regenerative payload: service link only)

	Max delay variation within a beam (earth fixed user equipment)
	16ms
	4.44ms (600km)
6.44ms (1200km)

	Max differential delay within a beam
	1.6 ms
	0.65 ms (*) 

	Max Doppler shift (earth fixed user equipment)
	0.93 ppm
	24 ppm (*)

	Max Doppler shift variation (earth fixed user equipment)
	0.000 045 ppm/s 
	0.27ppm/s (*)

	User equipment motion on the earth
	1000 km/h (e.g. aircraft)
	500 km/h (e.g. high speed train)
Possibly 1000 km/h (e.g. aircraft)

	User equipment antenna types
	Omnidirectional antenna (linear polarisation), assuming 0 dBi
Directive antenna (up to 60 cm equivalent aperture diameter in circular polarisation)

	User equipment Tx power
	Omnidirectional antenna: UE power class 3 with up to 200 mW
Directive antenna: up to 4 W

	User equipment Noise figure
	Omnidirectional antenna: 7 dB
Directive antenna: 1.2 dB

	Service link
	3GPP defined New Radio

	Feeder link
	3GPP or non-3GPP defined Radio interface
	3GPP or non-3GPP defined Radio interface



Table 2 also lists several UE antenna types, which would further increase the number of scenarios to simulate. Apart from these assumptions, there is also a need to study whether the deployments are reasonable. For instance, when deciding on scenarios, the relation between spotbeam, NR SSB beam and cells should be studied, as discussed in [4]. 
[bookmark: _Toc525905867]There are many scenarios and configurations to simulate. 

Another issue that should be studied is what frequency reuse pattern should be used, which will likely have a large impact on performance. 
Satellite frequency reuse patterns should be discussed and studied.   

Based on the above discussion regarding potential scenarios, we see that there could be a benefit in studying ways to simplify the scenarios and assumptions.
[bookmark: _Toc525905869][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]Study simplification of simulation scenarios.   
Conclusion
In the previous sections, we made the following observation: 
1. There are many scenarios and configurations to simulate. 

Based on the discussion in the previous sections, we propose the following:
Proposal 1	Satellite frequency reuse patterns should be discussed and studied.
Proposal 2	Study simplification of simulation scenarios.
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