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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Abstract
This technical contribution aims at proposing modifications to the in chapter 4.2. “Non-Terrestrial Networks reference scenarios” of the technical report related to 3GPP TR 38.821 “Study on solutions for NR to support non terrestrial networks (NTN)”.


2. Rational
For scenario C& D have been adopted corresponding to non terrestrial network based on respectively transparent or regenerative satellites.
Currently 2 altitudes are proposed. 600 and 1200 km.
In order to reduce the number of options to be studied, it is proposed here to only keep the 600 km which is the worst case in terms of Doppler and mobility.


3. Proposed Text
We suggest the following modifications.
* * * Start of changes * * * * (MODIFIED TEXT)
[bookmark: _Toc523728517][bookmark: _GoBack]4.2	Non-Terrestrial Networks reference scenarios
We shall consider in this document non-terrestrial networks providing access to user equipment in two reference scenarios including
· Circular orbiting and notional station keeping platforms.
· Highest RTD constraint
· Highest Doppler constraint
· A transparent and a regenerative payload
· One ISL case and one without ISL. Regenerative payload is mandatory in the case of inter-satellite links.
Four scenarios are considered as depicted in Table 4.2-1 and are detailed in Table 4.2-2.
Table 4.2-1: 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 4.2-2: 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 minimum
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


NOTE 1:	Each satellite has the capability to steer beams towards fixed points on earth using beamforming techniques. This is applicable for a period of time corresponding to the visibility time of the satellite
NOTE 2:	Max delay variation within a beam (earth fixed user equipment) is calculated based on Min Elevation angle for both gateway and user equipment
NOTE 3:	Max differential delay within a beam is calculated based on Max beam foot print diameter at nadir
Editor’s note: The numbers in the table above marked with (*) corresponds to an altitude of 600 km.




* * * End of changes * * * *

