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Summary

Channel & correlation models for 4-Tx-diversity studies have not been extensively discussed in 3GPP – there are only few contributions on those models. Analysis of measured channel impulse response data indicates that link level channel models presented in [1, 2] are not representative. There were proposals for adopting MIMO physical layer channel models [3] also for Tx diversity simulations [4, 5, 6]. In this text proposal we propose the spatial channel model descriptions for TR 25.869 to evaluate the various transmit diversity schemes with more than two antenna elements.
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7. Performances

7.1 Channel models for multiple antennas
If we adopt more than two antenna elements for transmit diversity, spatial channel model description is important to evaluate the performances of various different schemes. For multi input multi output (MIMO) processing, the parameters of link level channel model based on correlation matrix have been agreed through 3GPP-3GPP2 spatial channel model ad-hoc activities in [19]. The link level channel models for MIMO except spatial channel parameters at UE side can be used for that of transmit diversity with more than two antennas since antenna configuration of transmit diversity can be considered a subset of that of MIMO [20, 21, 22]. Table 1 is the summarized spatial channel model parameters for transmit antenna diversity with more than two antennas. 

The general channel model by incorporating spatial correlation [23] between the signals from antennas m and n of the base station, denoted by 
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 , which are general complex numbers. The corresponding matrix capturing all correlation coefficients is denoted by 
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 of size M ( M when M antennas are used. Assuming Rayleigh fading for each antenna, the receive vector 
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 at the UE can be expressed by an overlay of M independent and normalized complex Gaussian fading processes 
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is the M-dimensional channel vector. Here, u(t) and P denote the transmitted signal and the transmit power per antenna, respectively. Figure 1 shows the applied model.
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Figure 1. Correlated channel model. Here, the Node B is shown without channel weights applied to the antennas.

By taking the expected value of the receive vector, it can be verified:
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Table 1. Spatial channel model parameters for multiple transmit antennas

	Model
	Case I
	Case II
	Case III
	Case IV

	PDP
	Modified Pedestrian A
	Vehicular A
	Pedestrian B
	Single Path

	# of Paths
	1)  4+1 (LOS on, K = 6dB)

2)  4 (LOS off)
	6
	6
	1

	Relative Path Power (dB)
	Delay (ns)
	1) 
0.0

2)     -Inf
	
0
	0,0
	
0
	0.0
	
0
	0
	0

	
	
	1) 
-6.51

2) 
0.0
	
0
	-1.0
	
310
	-0.9
	
200
	
	

	
	
	1) 
-16.21

2) 
-9.7
	
110
	-9.0
	
710
	-4.9
	
800
	
	

	
	
	1) 
-25.71

2) 
–19.2
	
190
	-10.0
	
1090
	-8.0
	
1200
	
	

	
	
	1) 
-29.31

2) 
-22.8
	
410
	-15.0
	
1730
	-7.8
	
1730
	
	

	
	
	
	
	-20.0
	
2510
	-23.9
	
3700
	
	

	Speed (km/h)
	1) 3

2) 30, 120
	3, 30, 120
	3, 30, 120
	3

	UE/Mobile Station
	Topology
	N/A
	N/A
	N/A
	N/A

	
	PAS
	N/A
	N/A
	N/A
	N/A

	
	DoT (degrees)
	N/A
	N/A
	N/A
	N/A

	
	AoA (degrees)
	N/A
	N/A
	N/A
	N/A

	Node B/ Base Station
	Topology
	Reference: ULA with

0.5λ-spacing    or    4λ-spacing    or    10λ-spacing
	N/A

	
	PAS
	Lapacian distribution with RMS angle spread of

2 degrees    or    5 degrees,

per path depending on AoA/AoD
	N/A

	
	AoD/AoA

 (degrees)
	50( for 2( RMS angle spread per path

20( for 5( RMS angle spread per path
	N/A
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