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-----------------Change 1---------------------
[bookmark: _Toc61120892][bookmark: _Toc67918037][bookmark: _Toc76298080][bookmark: _Toc76572092][bookmark: _Toc76651959][bookmark: _Toc76652797][bookmark: _Toc83742069][bookmark: _Toc91440559][bookmark: _Toc98849345][bookmark: _Toc106543196][bookmark: _Toc106737291][bookmark: _Toc107233058][bookmark: _Toc107234648][bookmark: _Toc107419617][bookmark: _Toc107476911]5.2.2.1.X	Minimum requirements for HST-Scheme A
The performance requirements are specified in Table 5.2.2.1.X-3, with the addition of test parameters in Table 5.2.2.1.X-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.X-1.
Table 5.2.2.1.X-1: Tests purpose
	Purpose
	Test index

	Verify UE performance in the HST-Scheme A scenario defined in B.3.X
	1-1, 1-2



Table 5.2.2.1.X-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDCCH configuration
	TCI state
	
	Note 1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	
	TCI state
	
	Note 1

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	Resource set #1
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	
	
	CSI-RS periodicity
	Slots
	10 for CSI-RS resource 1,2,3,4.

	
	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4

	
	
	QCL info
	
	TCI state #3

	
	Resource set #2
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 6 for CSI-RS resource 5 and 6
l0 = 10 for CSI-RS resource 7 and 8

	
	
	CSI-RS periodicity
	Slots
	10 for CSI-RS resource 5,6,7,8.

	
	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 5 and 6
2 for CSI-RS resource 7 and 8

	
	
	QCL info
	
	TCI state #4

	
	Resource set #3
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 4 for CSI-RS resource 9 and 10
l0 = 8 for CSI-RS resource 11 and 12

	
	
	CSI-RS periodicity
	Slots
	10 for CSI-RS resource 9,10,11,12.

	
	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 9 and 10
2 for CSI-RS resource 11 and 12

	
	
	QCL info
	
	TCI state #5

	NZP CSI-RS for CSI acquisition
	Resource set #4
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	
	CSI-RS periodicity
	Slots
	20

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #0

	
	Resource set #5
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 13

	
	
	CSI-RS periodicity
	Slots
	20

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #1

	
	Resource set #6
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 7

	
	
	CSI-RS periodicity
	Slots
	20

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #2

	TCI state #0
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking Resource set #1' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 5 from 'CSI-RS for tracking Resource set #2' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #3
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 6 from 'CSI-RS for tracking Resource set #3' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #4
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #5
	Type 1 QCL information 
	SSB index
	
	SSB #1

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #6
	Type 1 QCL information 
	SSB index
	
	SSB #2

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	Note 1: SSB # (k mod 3) , CSI-RS (for tracking) resource set # ((k mod 3) + 1) and CSI-RS (for CSI acquisition) resource set # ((k mod 3) + 3) are transmitted by kth RRH.
Codepoint #0 is activated when UE receives PDCCH/PDSCH from RRH#3k and RRH#3k+1 with TCI States TCI state #0, TCI State #1.
Codepoint #1 is activated when UE receives PDCCH/PDSCH from RRH#3k+1 and RRH#3k+2 with TCI States TCI state #1, TCI State #2.
Codepoint #2 is activated when UE receives PDCCH/PDSCH from RRH#3k+2 and RRH#3k+3 with TCI States TCI state #2, TCI State #0.





Table 5.2.2.1.X-3: Minimum performance for HST-Scheme A
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-8.3 FDD
	10 / 15
	16QAM, 0.48
	HST-SchemeA
	2x2
	70
	TBA





<Unchanged sections skipped>
-----------------Change 2---------------------
TBA – TDD-2Rx

<Unchanged sections skipped>
-----------------Change 3---------------------
TBA – FDD-4Rx

<Unchanged sections skipped>
-----------------Change 4---------------------
TBA – TDD-4Rx

<Unchanged sections skipped>
-----------------Change 5---------------------
B.3.X	HST-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.X-1.
[image: Graphical user interface, application

Description automatically generated]
Figure B.3.X-1: Deployment of HST-Scheme A
The location of RRH k is given as:
		(B.3.X.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.X.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.X.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.X.4)

Doppler shift (Hz) from kth RRH is given by:
      			                (B.3.X.5)
The relative delay Tk (s) for the signal from kth RRH can be derived as:
					(B.3.X.6)
In the above v (m/s) is the moving speed of the train, and C (m/s) is the velocity of light.
Power level, Doppler shift and relative delay are given by equations B.3.X.4 ~ B.3.X.6 respectively, where the required input parameters listed in table B.3.X-1 and the resulting Doppler shift shown in Figures B.3.X-3 and B.3.X-4 are applied for all frequency bands.
Table B.3.X-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



[TBA]
Figure B.3.X-2 Relative power level trajectories
TBA
Figure B.3.X-3 Absolute delay trajectories


[image: ]
Figure B.3.X-4 Doppler shift trajectory (fd= 870 Hz) showing visibility of each RRH

TBA

Figure B.3.X-5 Doppler shift trajectory (= 870 Hz) as seen by TRS for each RRH



[image: ]

Figure B.3.X-6 Doppler shift trajectory (= 1667 Hz) showing visibility of each RRH

TBA

Figure B.3.3-7 Doppler shift trajectory (= 1667 Hz) as seen by TRS for each RRH
Static channel matrix will be used as defined in Annex B.1. 


image1.png
RRHk RRHk+1 RRHk+2 RRHk+3
TRS-A  TRSA
PDCCH/ PDCCH/
PDSCH PDSCH

2227272772777 /%//// j/////////////// 2222272727277 2222727272777





image2.wmf
]

,

[

¥

-¥

Î

k


oleObject1.bin

image3.wmf
)

1

(

-

=

sqrt

j


oleObject2.bin

image4.wmf
]

,

0

[

¥

Î

a


oleObject3.bin

image5.wmf
k

D

F

,


oleObject4.bin

image6.wmf
s

D


oleObject5.bin

image7.wmf
min

D


oleObject6.bin

image8.wmf
v


oleObject7.bin

image9.wmf
d

f


oleObject8.bin

image10.emf

image11.wmf
d

f


oleObject9.bin

image12.emf

oleObject10.bin

oleObject11.bin

