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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document aims at identifying the worst case scenarios in terms of Doppler to be considered in order to simplify the standardisation work.


2. Discussion


In order to reduce the standardization work, the table here below identifies the worst case NTN scenarios to be considered for the Doppler constraints.

Table 8.1-1: NTN scenarios versus Doppler constraints, source 3GPP TR 38.811
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload, beam foot print fixed on earth
	GEO regenerative payload, beam foot print fixed on earth
	LEO transparent payload, beam foot print fixed on earth
	LEO transparent payload, beam foot print moving on earth
	LEO regenerative payload, beam foot print fixed on earth
	LEO regenerative payload, beam foot print moving on earth

	Satellite altitude
	35 786 km
	600 km

	Min elevation for both feeder and service links
	10° for service link and 5° for feeder

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 1000 km (note 2)
	50 km / 500 km

	Maximum relative Doppler shift as seen by the UE
(UE at 1000 km/h in opposite direction to space craft)
(note 2)
	707 10-3 ppm
	24 ppm (Worst case)


	Maximum relative Doppler shift variation as seen by the UE
(note 2)
	Negligible
	272 10-3 ppm per second (Worst case)


	[bookmark: _GoBack]NOTE 1: The beam foot print diameter are indicative as the diameter depends on the orbit, earth latitude, antenna design and radio resource management strategy in a given system.
NOTE 2: The Doppler depends on carrier frequency. The Doppler value is expressed in ppm (10-6) with respect to the carrier frequency



3. Conclusion

Proposal 1: Reduce the standardisation effort on solutions to mitigate the impact of Doppler by only considering the worst case NTN scenario, i.e. reference scenario C2: Transparent LEO with moving beam foot print.

