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< Start of change>

[bookmark: _Toc526265526][bookmark: _Toc37260539][bookmark: _Toc37267927][bookmark: _Toc44712534][bookmark: _Toc45893846][bookmark: _Toc53178552][bookmark: _Toc53179003][bookmark: _Toc61179251][bookmark: _Toc61179721][bookmark: _Toc67917023][bookmark: _Toc74663644][bookmark: _Toc82622187][bookmark: _Toc90423034][bookmark: _Toc526338614]G.3	High speed train condition
High speed train conditions are as follows:
-	Scenario 1-NR350 / Scenario 1-NR500:: Open space
-	Scenario 3-NR350 / Scenario 3-NR500:: Tunnel
-	Scenario 4-BI-NR350, FR2: Open space
The high speed train conditions for the test of the baseband performance are two three non-fading propagation channels. For BS with Rx diversity, the Doppler shift time variation is the same for each antenna at each time instant.
Doppler shift for both all three scenarios is given by:

		(G.3.1)


where  is the Doppler shift and  is the maximum Doppler frequency.

 For Sceanrio 1 and Scenario 3, The cosine of angle  is given by:


	, 	(G.3.2)	


	, 	(G.3.3)


	, 	(G.3.4)





where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s,  is time in seconds.
For Sceanrio 4, the cosine of angle  is given by:
		(G.3.5)
		(G.3.6)
		(G.3.7)
where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s;  is time in seconds.
The required input parameters are listed in table G.3-1 and G.3-2.. The resulting time varying Doppler shift is shown in Figure G.3-1, G.3-2, G.3-3, and G.3-4 and G.3-9 for 350km/h scenarios, and in Figure G.3-5, G.3-6, G.3-7 and G.3-8 for 500km/h scenarios. For 350km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 350km/h for band n1 for the 15kHz SCS, and for band n77 for the 30kHz SCS, and for band n257 for the 120kHz SCS. For 500km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 500km/h for band n3 for the 15kHz SCS and for band n77 for the 30kHz SCS. However, the same Doppler shift requirement shall be applied regardless of the frequency of operation of the basestation and thus for lower frequencies, the supported speed is higher.
[bookmark: _Hlk31126588]Table G.3-1: Parameters for high speed train conditions for UE velocity 350 km/h
	Parameter
	Value

	
	Scenario 1-NR350
	Scenario 3-NR350

	

	700 m
	300 m

	

	150 m
	2 m

	

	350 km/h
	350 km/h

	

	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS

	Parameter
	Value

	
	Scenario 1-NR350
	Scenario 3-NR350
	Scenario 4-BI-NR350, FR2

	

	700 m
	300 m
	700 m

	

	150 m
	2 m
	150 m

	

	350 km/h
	350 km/h
	350 km/h

	

	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	19444 Hz for 120kHz SCS



Table G.3-2: Parameters for high speed train conditions for UE velocity 500 km/h
	Parameter
	Value

	
	Scenario 1-NR500
	Scenario 3-NR500

	

	700 m
	300 m

	

	150 m
	2 m

	

	500 km/h
	500 km/h

	

	1740 Hz for 15kHz SCS
3334 Hz for 30kHz SCS
	1740 Hz for 15kHz SCS
3334 Hz for 30kHz SCS



[image: ]
Figure G.3-1: Doppler shift trajectory for scenario 1-NR350 (15 kHz SCS)

[image: ]
Figure G.3-2: Doppler shift trajectory for scenario 3-NR350 (15 kHz SCS)

[image: ]
Figure G.3-3: Doppler shift trajectory for scenario 1-NR350 (30 kHz SCS)

[image: ]
Figure G.3-4: Doppler shift trajectory for scenario 3-NR350 (30 kHz SCS)
[image: ]
[bookmark: _Hlk44705757]Figure G.3-5: Doppler shift trajectory for scenario 1-NR500 (15 kHz SCS)
[image: ]
Figure G.3-6: Doppler shift trajectory for scenario 3-NR500 (15 kHz SCS)
[image: ]
Figure G.3-7: Doppler shift trajectory for scenario 1-NR500 (30 kHz SCS)
[image: ]
Figure G.3-8: Doppler shift trajectory for scenario 3-NR500 (30 kHz SCS)
[image: ]
Figure G.3-9: Doppler shift trajectory for scenario 4-BI-NR350, FR2 (120 kHz SCS)


< End of change>
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