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1. Introduction
This contribution is the joint contribution based on [1] and [2] .
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<< TEXT Proposal >>
Annex A:

Propagation models for relay demodulation requirements

A.1 Propagation models for backhaul link
A.1.1 Delay Profiles

Three representative delay profiles are selected corresponding to the LOS and NLOS scenarios. 

A.1.1.1 LOS between eNB and relay

Table A.1.1-1 and Table A.1.1-2 show the delay profiles for the LOS scenarios: one with strong dominant component and the other with medium dominant component. Note that the first tap in both Table A.1.1-1 and Table A.1.1-2 corresponds to the LOS component, it is therefore a non-fading tap and the corresponding Doppler frequency is 0.

Table A.1.1-1 Delay Profile for LOS Scenario (strong dominant component)
	Excess tap delay [ns]
	Relative power 

[dB]

	0 
	0.0

	30
	-21.0

	70
	-22.0

	90
	-23.0


Note that as the first tap is at least 21dB stronger than the rest taps, this channel may be considered as an AWGN channel. The exact one-tap static AWGN channel model is FFS. 
Table A.1.1-2 Delay Profile for LOS Scenario (medium dominant component)
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0

	30
	-11.0

	70
	-12.0

	90
	-13.0

	110
	-18.0

	190
	-27.2

	[410]
	[-30.8]


Note that as the first tap is at least 11dB stronger than the rest taps, this channel may be characterized by one dominant path combined with significant scattering paths.
A.1.1.2 NLOS between eNB and relay

For NLOS scenario, the delay profile is given in Table A.1.1-3.
Table A.1.1-3 Delay Profile for NLOS Scenario

	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


A.1.2 Doppler Frequency

For NLOS between the eNB and the relay, as the relay nodes are often fixed, hence a low Doppler frequency of 2Hz is used. Note that this 2Hz Doppler frequency is only used for the new channels (such as R-PDCCH, R-PDSCH).

A.1.3 MIMO Correlation Matrices

For LOS component between the eNB and the relay, the spatial channel correlation matrix is modeled as an all one matrix unless cross-polarized antennas are deployed. This is because the correlation matrix for the channel with single LOS component is of rank 1.

For NLOS scenario, the correlation matrices are given in the following tables.
Table A.1.3-1 defines the correlation matrices for the eNB:

Table A.1.3-1 eNB correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	eNB Correlation
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Table A.1.3-2 defines the correlation matrices for the relay:

Table A.1.3-2 Relay correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	Relay Correlation
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The values of (  and ( for different correlation types are given in Table A.1.3-3
Table A.1.3-3 Low, Medium and High Correlation Values

	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	[0.3]
	[0.3]
	0.9 
	0.9 


For the channel from the eNB to the relay, the channel spatial correlation matrix 
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 is then given as the Kronecker product of the eNB correlation matrix and the relay correlation matrix, i.e. 
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