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<Start of Changes>
[bookmark: _Toc68247007][bookmark: _Toc75790324]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. As shown in figures B.3.3-2 and B3.3-4. RRH k is visible for the train only in the range:
		(B.3.3.3)
However, as shown in Figures B.3.3-3 and B.3.3-5, RRH k is considered for PDSCH and PDCCH signal transmission only in the range:

		(B.3.3.4)
Propagation delay difference are not considered between signals from different RRHs.


Power level  (dB) for the signal from each RRH equals to 0. Doppler shift (Hz) from kth RRH is given by:
	  (B.3.3.5)
In the above, fd (Hz) is the maximum Doppler frequency as given in Table B.3.3-1, and C (m/s) is the velocity of light.
Doppler shift is given by equation B.3.3.5, where the required input parameters listed in table B.3.3-1 and the resulting Doppler shift shown in Figures B.3.3-2 ~ B.3.3-5 are applied for all frequency bands.
Table B.3.3-1: 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


NOTE 1: v is the velocity of the train.
[image: ]

Figure B.3.3-2 Doppler shift trajectory (
= 870 Hz) showing visibility of each RRH

[image: ]

Figure B.3.3-3 Doppler shift trajectory (= 870 Hz) as seen by PDCCH and PDSCH for each RRH

[image: ]

Figure B.3.3-4 Doppler shift trajectory (
= 1667 Hz) showing visibility of each RRH

[image: ]

Figure B.3.3-5 Doppler shift trajectory (
= 1667 Hz) as seen by PDCCH and PDSCH for each RRH
Static channel matrix will be used as defined in Annex B.1. 
B.3.4	FFS

[bookmark: _Toc123936548][bookmark: _Toc124377565]B.3.5	HST-SFN Scheme A 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.3.5-1. The PDCCH/PDSCH are transmitted in SFN manner and TRS are transmitted in TRP specific manner as illustrated in Figure B.3.5-1. 
[image: Graphical user interface, application

Description automatically generated]
Figure B.3.5-1: Deployment of HST-SFN Scheme A
The location of RRH k is given as:
		(B.3.5.1)


where:	,  and Dmin is the distance between the RRHs and railway track, while Ds  is the distance of two RRHs, both in meters.
The train location is denoted as:
		(B.3.5.2)

where:	 and a means distance in meters, which means the train is right on the track.
The HST Scheme A scenario for the test of the baseband performance is a non-fading propagation channel with two taps, namely the two nearest RRHs. Thus, RRH k is visible for the train only in the range:
		(B.3.5.3)
Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:

for 			(B.3.5.4)

Doppler shift (Hz) from kth RRH for TRSk, PDCCH, PDSCH as shown in figure B.3.5-1 is given by:
      			                             (B.3.5.5)
The relative delay Tk (s) for the signal from kth RRH can be derived as:
					(B.3.5.6)
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.3.5.4 ~ B.3.5.6 respectively, where the required input parameters listed in table B.3.5-1 and the resulting Doppler shift shown in Figures B.3.5-3 and B.3.5-4 are applied for all frequency bands.
Table B.3.5-1: 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:	Equation B.3.5.5 is a general formula for Doppler shift calculation. When defining the requirement for FR1 HST, max Doppler shifts fd which corresponds to fc*v/C in equation B.3.5.5 are selected as defined in Table B.3.5-1 for HST-SFN Scheme A scenario.

[image: ]
Figure B.3.5-2 Relative power level trajectories


[image: ]
Figure B.3.5-3 Doppler shift trajectory (fd= 870 Hz) showing visibility of each RRH
[image: ]

Figure B.3.5-4 Doppler shift trajectory (= 1667 Hz) showing visibility of each RRH
[image: ]
Figure B.3.5-5 Absolute delay trajectories

Static channel matrix will be used as defined in Annex B.1. 
[bookmark: _Toc123936549][bookmark: _Toc124377566]B.3.6	HST-SFN Scheme B Channel Profile
There is an infinite number of RRHs distributed equidistantly along the track with the same Cell ID as depicted in figure B.3.6-1. The PDCCH/PDSCH are transmitted in SFN manner from two RRHs and TRS are transmitted in RRH specific manner as illustrated in Figure B.3.6-1.

[image: Graphical user interface, application

Description automatically generated]
Figure B.3.6-1: Deployment of HST-SFN Scheme B
The location of RRH k is given as:
		(B.3.6.1)
where:,  and Dmin is the distance between the RRHs and railway track, while Ds is the distance of two RRHs, both in meters.
The train location is denoted as:
		(B.3.6.2)
where:	 and a means distance in meters, which means the train is right on the track.
The HST-SFN Scheme B scenario for the test of the baseband performance is a non-fading propagation channel with two taps, namely the two nearest RRHs. Thus, RRH k is visible for the train only in the range:
		(B.3.6.3)
Power level Pk (dB) for the signal from kth RRH, normalized to the total power received from all visible RRHs, is given by:
							(B.3.6.4)
Doppler shift FD,k (Hz) from kth RRH for TRSk, PDCCH and PDSCH transmission and Doppler shift FD,k+1 (Hz) from (k+1)th RRH for PDCCH and PDSCH transmission as illustrated in Figure B.3.6-1 is given by:
	 for 	(B.3.6.5)
The relative delay Tk (s) for the signal from kth RRH can be derived as:
		(B.3.6.6)
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.3.6.4 ~ B.3.6.6 respectively, where the required input parameters listed in table B.3.6-1 and the resulting Doppler shift shown in Figures B.3.6-3 and B.3.6-4 are applied for all frequency bands.
Table B.3.6-1: HST-SFN Scheme B scenario
	Parameter
	Value

	
	HST-SFN-SchemeB

	Ds
	700 m

	Dmin
	150 m

	v
	500 km/h

	fd
	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.3.6-2, B.3.6-3, B.3.6-4 and B.3.6-5 are derived from the equations B.3.6.4 ~ B.3.6.6 respectively.
NOTE 2: Equation B.3.6.5 is a general formula for Doppler shift calculation. When defining the requirement for FR1 HST, max Doppler shifts fd which corresponds to fc*v/C in equation B.3.6.5 are selected as defined in Table B.3.6-1 for HST-SFN scenario.
[image: Chart, line chart

Description automatically generated]
Figure B.3.6-2 Relative power level trajectories
[image: Chart

Description automatically generated]
Figure B.3.6-3 Doppler shift trajectories (fd = 870 Hz)
[image: Chart

Description automatically generated]
Figure B.3.6-4 Doppler shift trajectories (fd = 1667 Hz)
[image: Chart, line chart

Description automatically generated]
Figure B.3.6-5 Absolute delay trajectories
Static channel matrix will be used as defined in Annex B.1. 
[bookmark: _Toc68247008][bookmark: _Toc75790325]B.4	Physical signals, channels mapping and precoding
[bookmark: _Toc27479716][bookmark: _Toc36058915][bookmark: _Toc44067839][bookmark: _Toc52716766][bookmark: _Toc58239418][bookmark: _Toc68247009][bookmark: _Toc75790326]B.4.1	General




< End of Changes >
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