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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, 7] are not representative. There were proposals for adopting MIMO physical layer channel models [3] also for Tx diversity simulations [4, 5, 6].
In last RAN WG1 28bis meeting, it is decided that the same model as the SCM ad-hoc will be used to simulate transmit diversity methods taking account one antenna element at UE side [8]. This text proposal is to describe the application of SCM channel model to Tx diversity based on previous decision. 

References

[1] R1-00-1067, Siemens, “Channel model for Tx diversity simulations using correlated antennas”, Berlin, Germany, August 22-25, 2000.
[2] TR 25.869, “Tx diversity solutions for multiple antennas”, V0.2.1 (2002-2)
[3] SCM-035 SCM-Text v1.9, Spatial Channel Model AHG (Combined ad-hoc from 3GPP & 3GPP2), “Spatial Channel Model Text Description”, 2002

[4] R1-01-0765, Nokia, “On channel models for Tx diversity”, Gyeongju, Korea, May 13-16, 2002
[5] R1-00-0770, LG Electronics, “Application of MIMO spatial channel model to Tx diversity”, Gyeongju, Korea, May 13-16, 2002

[6] R1-02-0987, Nokia and LG Electronics, “Proposal for channel models for Tx-diversity”, Oulu, Finland, July 2 - 5, 2002
[7] R1-00-1180, Siemens, “Simulation parameters for Tx diversity simulations using correlated antennas”, Pusan, Korea, October 10-13, 2000
[8] R1-02-1212, LG Electronics, Nokia and Samsung, “Text proposal for Tx diversity channel models in TR 25.869 (Rev 3.0)”, Espoo, Finland, October 8-9, 2002
---------------------------------Part 1 of proposed text starts ---------------------------------------------

2
References
[19] SCM-037 SCM-Text v1.9, Spatial Channel Model AHG (Combined ad-hoc from 3GPP & 3GPP2), “Spatial Channel Model Text Description”, 2002
[20] R1-00-0770, LG Electronics, “Application of MIMO spatial channel model to Tx diversity”, Gyeongju, Korea, May 13-16, 2002
[21] R1-01-0765, Nokia, “On channel models for Tx diversity”, Gyeongju, Korea, May 13-16, 2002
[22] R1-02-0987, Nokia and LG Electronics, “Proposal for channel models for Tx-diversity”, Oulu, Finland, July 2 - 5, 2002
[23] R1-00-1067, Siemens, “Channel model for Tx diversity simulations using correlated antennas”, Berlin, Germany, August 22-25, 2000
[24] R1-02-1212, LG Electronics, Nokia and Samsung, “Text proposal for Tx diversity channel models in TR 25.869 (Rev 3.0)”, Espoo, Finland, October 8-9, 2002
------- ----------------------------Part 1 of proposed text ends ----------------------------------------------

------- ----------------------------Part 2 of proposed text starts ----------------------------------------------

7. Performances

7.1 Channel model

The same model and parameters as the channel model at SCM (Spatial Channel Model) ad-hoc [19] will be used to simulate the various transmit diversity methods taking account of one antenna element at UE side. Also the purpose of the channel model is same as that of SCM ad-hoc, thus the link level channel model is used for calibration only and the system level channel model from incoming SCM final document is used for proper comparison among proposed methods.
7.1.1 Link level channel model

In this section, link level channel model parameters are described in Table 1 [19] considering one antenna element at UE.
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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