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[bookmark: _Toc368026706]B.1	Static propagation condition
B.1.1	UE Receiver with 2Rx
For 1 port transmission the channel matrix is defined in the frequency domain by

	.
For 2 port transmission the channel matrix is defined in the frequency domain by

	.
For 4 port transmission the channel matrix is defined in the frequency domain by

	
For 8 port transmission the channel matrix is defined in the frequency domain by

	
B.1.2	UE Receiver with 4Rx
For 1 port transmission the channel matrix is defined in the frequency domain by

	.
For 2 port transmission the channel matrix is defined in the frequency domain by

	.
For 4 port transmission the channel matrix is defined in the frequency domain by

	.
For 8 port transmission the channel matrix is defined in the frequency domain by

	
B.1.3	UE Receiver with 8Rx
For 1 port transmission the channel matrix is defined in the frequency domain by

	.
For 2 port transmission the channel matrix is defined in the frequency domain by

	.
For 4 port transmission the channel matrix is defined in the frequency domain by

	.
For 8 port transmission the channel matrix is defined in the frequency domain by

	

[bookmark: _Toc368026707]B.2	Multi-path fading propagation conditions
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum, that is characterized by a classical spectrum shape and a maximum Doppler frequency
-	A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-antenna systems.
-	Additional multi-path models used for CQI (Channel Quality Indication) tests
[bookmark: _Toc368026708]B.2.1	Delay profiles
The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting model parameters are defined in Table B.2.1-1 and the tapped delay line models are defined in Tables B.2.1-2, B.2.1-3 and B.2.1-4.
Table B.2.1-1 Delay profiles for E-UTRA channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	43 ns
	410 ns

	Extended Vehicular A model (EVA)
	9
	357 ns
	2510 ns

	Extended Typical Urban model (ETU)
	9
	991 ns
	5000 ns



Table B.2.1-2 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power
[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8



Table B.2.1-3 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power
 [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9



Table B.2.1-4 Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power
[dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0



[bookmark: _Toc368026709]B.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as EVA[number], EPA[number] or ETU[number] where ‘number’ indicates the maximum Doppler frequency (Hz).
Table B.2.2-1 Void

[bookmark: _Toc368026710]B.2.3	MIMO Channel Correlation Matrices
The MIMO channel correlation matrices defined in B.2.3 apply for the antenna configuration using uniform linear arrays at both eNodeB and UE.
[bookmark: _Toc368026711]B.2.3.1	Definition of MIMO Correlation Matrices

Table B.2.3.1-1 defines the correlation matrix for the eNodeB





	

Table B.2.3.1-1 eNodeB correlation matrix
	
	One antenna
	Two antennas
	Four antennas
	Eight antennas

	eNode B Correlation
	


	

	

	



	
Table B.2.3.1-2 defines the correlation matrix for the UE:

Table B.2.3.1-2 UE correlation matrix
	
	One antenna
	Two antennas
	Four antennas
	Eight antennas

	UE Correlation
	


	

	

	




Table B.2.3.1-3 defines the channel spatial correlation matrix [image: ]. The parameters, α and β in Table B.2.3.1-3 defines the spatial correlation between the antennas at the eNodeB and UE.
Table B.2.3.1-3: [image: ] correlation matrices
	1x2 case
	


	1x4 case
	


	2x1 case
	


	2x2 case
	



	2x4 case
	


	4x1 case
	


	4x2 case
	


	4x4 case
	


	2x8 case
	


	4x8 case
	


	8x8 case
	




For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of [image: ] and [image: ] according to[image: ].
[bookmark: _Toc368026712]B.2.3.2	MIMO Correlation Matrices at High, Medium and Low Level
The [image: ] and [image: ] for different correlation types are given in Table B.2.3.2-1.
Table B.2.3.2-1: The  and  parameters for ULA MIMO correlation matrices
	Correlation Model
	
	

	Low correlation
	0
	0

	Medium Correlation
	0.3
	0.9

	Medium Correlation A
	0.3
	0.3874

	Medium Correlation B
	0.3
	0.005154

	High Correlation
	0.9
	0.9



The correlation matrices for high, medium, low and medium A correlation are defined in Table B.2.3.1-2, B.2.3.2-3, B.2.3.2-4 and B.2.3.2-5 as below.
The values in Table B.2.3.2-2 have been adjusted for the 4x2 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision. This is done using the equation:


Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result. For the 4x2 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.
The same method is used to adjust the 2x4 and 4x4 medium correlation matrix in Table B.2.3.2-3 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a = 0.00010 and a = 0.00012.

Table B.2.3.2-2: MIMO correlation matrices for high correlation
	1x2 case
	


	2x1 case
	


	2x2 case
	


	4x2 case
	


	4x4 case
	




Table B.2.3.2-3: MIMO correlation matrices for medium correlation
	1x2 case
	N/A

	2x1 case
	N/A

	2x2 case
	


	2x4 case
	[image: ]

	4x2 case
	


	4x4 case
	




Table B.2.3.2-4: MIMO correlation matrices for low correlation
	1x2 case
	


	1x4 case
	


	2x1 case
	


	2x2 case
	


	2x4 case
	


	4x1 case
	


	4x2 case
	


	4x4 case
	






In Table B.2.3.2-4, is the identity matrix.
Table B.2.3.2-5: MIMO correlation matrices for medium correlation A
	2x4 case
	


	4x4 case
	[image: ]
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