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[bookmark: _Toc368026682]START OF 1st CHANGE
[bookmark: _Toc21338435][bookmark: _Toc29808543][bookmark: _Toc37068462][bookmark: _Toc37084007][bookmark: _Toc37084349][bookmark: _Toc40209711][bookmark: _Toc40210053][bookmark: _Toc45893012]B.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-<Doppler> or TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table B.2.2-1 and Table B.2.2-2 show the propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.
Table B.2.2-1 Channel model parameters for FR1
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-5
	TDLA30
	5 Hz

	TDLA30-10
	TDLA30
	10 Hz

	TDLB100-400
	TDLB100
	400 Hz

	TDLC300-100
	TDLC300
	100 Hz

	TDLC300-600
	TDLC300
	600 Hz

	TDLC300-1200
	TDLC300
	1200 Hz



Table B.2.2-2 Channel model parameters for FR2
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-35
	TDLA30
	35 Hz

	TDLA30-75
	TDLA30
	75 Hz

	TDLA30-300
	TDLA30
	300 Hz

	TDLC60-300
	TDLC60
	300 Hz



END OF 1st CHANGE

START OF 2nd CHANGE

[bookmark: _Toc21338446][bookmark: _Toc29808554][bookmark: _Toc37068473][bookmark: _Toc37084018][bookmark: _Toc37084360][bookmark: _Toc40209722][bookmark: _Toc40210064][bookmark: _Toc45893023]B.3.1	Single Tap Channel Profile
The high speed train condition for the test of the baseband performance is a non fading propagation channel with one tap. Doppler shift is given by

		(B.3.1.1)



where  is the Doppler shift and  is the maximum Doppler frequency. The cosine of angle is given by


	, 	(B.3.1.2)


	, 	(B.3.1.3)


	, 	(B.3.1.4)




where  is the initial distance of the train from gNB, and  is gNB Railway track distance, both in meters;  is the velocity of the train in m/s,  is time in seconds.
Doppler shift and cosine angle are given by equation B.3.1.1 and B.3.1.2-B.3.1.4 respectively, where the required input parameters listed in table B.3.1-1 and the resulting Doppler shift shown in Figures B.3.1-1, B.3.1-2, B.3.1-3, B.3.1-4 are applied for all frequency bands.
Table B.3.1-1: High speed train scenario
	Parameter
	Value

	
	HST-750
	HST-972
	HST-1000
	HST-1667

	

	300 m
	300 m
	300 m
	300 m

	

	2 m
	2 m
	2 m
	2 m

	

	300 km/h
	500 km/h
	300 km/h
	500 km/h

	

	750 Hz for 15 kHz SCS test
	972 Hz for 15 kHz SCS test
	1000 Hz for 30 kHz SCS test
	1667 Hz for 30 kHz SCS test




NOTE 1:	Parameters for HST conditions in table B.3.1-1 including  and Doppler shift trajectories presented on figures B.3.1-1 for 750 Hz and B.3.1-3 for 972 Hz for 15 kHz SCS and figures B.3.1-2 for 1000 Hz and B.3.1-4 for 1667 Hz for 30 kHz SCS are applied for performance verification in all frequency bands.

NOTE 2:	The propagation conditions used for the performance requirements under high speed train condition are indicated as a combination of "HST" and Doppler shift, i.e. HST-<Doppler shift>, where '<Dopper shift>' indicates the maximum Doppler shift (Hz) .

[image: ]

Figure B.3.1-1: Doppler shift trajectory (= 750 Hz)
[image: ]

Figure B.3.1-2: Doppler shift trajectory (= 1000 Hz)
[image: ]

[bookmark: _Hlk47646031]Figure B.3.1-3: Doppler shift trajectory (= 972 Hz)


[image: ]

Figure B.3.1-4: Doppler shift trajectory (= 1667 Hz)
For 1x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx.
For 1x4 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx.
Static channel matrix will be used as defined in Annex B.1.

B.3.2	HST-SFN Channel Profile
There is an infinite number of RRHs distributed equidistantly along the track with the same Cell ID as depicted in figure B.3.2-1.


Figure B.3.2-1: Deployment of HST-SFN

The location of RRH k is given as:

		(B.3.2.1)




where:	,  and is the distance between the RRHs and railway track, while  is the distance of two RRHs, both in meters.
The train location is denoted as:

		(B.3.2.2)

where:	 and a means distance in meters, which means the train is right on the track.
The HST-SFN scenario for the test of the baseband performance is a non fading propagation channel with four taps, namely the four nearest RRHs. Thus, RRH k is visible for the train only in the range:

		(B.3.2.3)

Power level  (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:


	 for 	(B.3.2.4)

Doppler shift (Hz) from kth RRH is given by:


	 for 	(B.3.2.5)

The relative delay  (s) for the signal from kth RRH can be derived as:


	 for 	(B.3.2.6)
In the above v (m/s) is the moving speed of the train, fC (Hz) is the center frequency, and C (m/s) is the velocity of light.
Power level, Doppler shift and relative delay are given by equations B.3.2.4 ~ B.3.2.6 respectively, where the required input parameters listed in table B.3.2-1 and the resulting Doppler shift shown in Figures B.3.2-3 and B.3.2-4 are applied for all requency bands.
Table B.3.2-1: HST-SFN scenario
	Parameter
	Value

	

	700 m

	

	150 m

	

	500 km/h

	

	870 Hz for 15 kHz SCS test;
1667 Hz for 30 kHz SCS test



NOTE 1:	The trajectories of ralative power, Doppler shifts and absolute delays presented in Figures B.3.2-2, B.3.2-3, B.3.2-4 and B.3.2-5 are derived from the equations B.3.2.4 ~ B.3.2.6 respectively.
[image: ]
Figure B.3.2-2 Relative power level trajectories
[image: ]

Figure B.3.2-3 Doppler shift trajectories (= 870 Hz)




[image: ]

Figure B.3.2-4 Doppler shift trajectories (= 1667 Hz)

[image: ]
Figure B.3.2-5 Absolute delay trajectories
Static channel matrix will be used as defined in Annex B.1. 
B.3.3	HST-DPS Channel Profile
There is an infinite number of RRHs distributed equidistantly along the railway track with the same Cell ID as illustrated in Figure B.3.3-1.
[image: ]
Figure B.3.3-1: Deployment of HST-DPS
The location of RRH k is given as:

		(B.3.3.1)




where:	,  and is the distance between the RRHs and railway track, while  is the distance of two RRHs, both in meters.
The train location is denoted as:

		(B.3.3.2)

where:	 and a means distance in meters, which means the train is right on the track.
The HST DPS multi-RRH scenario for the test of the baseband performance is a single tap propagation channel at each time with switching of transmission point in the middle point between two RRHs. Thus, RRH k is visible for the train only in the range:

		(B.3.3.3)


Power level  (dB) for the signal from kth RRH equals to 0. Doppler shift (Hz) from kth RRH is given by:


	 for 	(B.3.3.4)

In the above v (m/s) is the moving speed of the train, fC (Hz) is the centre frequency, and C (m/s) is the velocity of light.
Doppler shift is given by equation B.3.3.4, where the required input parameters listed in table B.3.3-1 and the resulting Doppler shift shown in Figures B.3.3-2 and B.3.3-3 are applied for all requency bands.
Table B.3.2-1: HST-DPS scenario
	Parameter
	Value

	

	700 m

	

	150 m

	

	500 km/h

	

	870 Hz for 15 kHz SCS test;
1667 Hz for 30 kHz SCS test




[image: ]

Figure B.3.3-2 Doppler shift trajectory (= 870 Hz)




[image: ]

Figure B.3.3-3 Doppler shift trajectory (= 1667 Hz)
Static channel matrix will be used as defined in Annex B.1. 

.END OF 2nd CHANGE
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