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1. Introduction
In previous RAN4 meetings, channel models for relay performance requirements have been discussed for both backhaul link and access link. In the backhaul link, there are two obvious differeces in the backhaul link between eNB-relay comparing to the channels between eNB-UE:

· Comaring to the link between eNB and UE, the backhaul link will have larger LOS probablity. This is due to the fact that antennas deployed at relays are usually higher than the antennas at the UE. Furthermore, if site planning is conducted by the operators, the LOS probability will also be increased for backhaul link. This will impact the delay profile as well as correlation matrices between antenna elements if multiple antennas are deployed.

· The relays deployed at current stage are likely to be fixed, therefore the doppler frequencies for the backhaul link will be low.

In previous meetings, no agreement has been achived on the channel models for relay backhaul link. In this contribution, we revisit this topic and discuss a few issues regarding modeling the channels for relay performance requirements study,

2. Discussion
In this contribution, we focus on several aspects of channel models for eNB performance requirements on backhaul link, including delay profile, Doppler, MIMO correlation matrices.  

2.1 Delay profiles
Two representative delay profiles have been selected in this contribution corresponding to the LOS and NLOS scenarios. 

· LOS between eNB and relay
For the LOS scenario, we propose to modify Table B2.1-2 given in TS 36.101 [1] by including a strong LOS component in the first tap.
Table 1 Delay Profile for LOS Scenario
	Excess tap delay [ns]
	Relative power 
[dB]

	0 
	0.0

	30
	-21.0

	70
	-22.0

	90
	-23.0


Note that the first tap with 0ns excess tap delay corresponds to the LOS component. Therefore it is a non-fading tap and the corresponding Doppler frequency is 0. As the first tap is at least 21dB stronger than the rest taps, we therefore propose to neglect the other taps and consider this channel as an AWGN channel. The exact one-tap static AWGN channel model is FFS. 
In the last RAN4 ad-hoc meeting #4, Huawei proposed to introduce Ricean distribution for the first tap.  We note that the time delay between the first and second tap is only 30ns (corresponding to a distance difference of 9m). In reality, most of the moving scatterers come from the traffic as well as the trees, and the distance difference between the LOS component and the reflected moving components is usually larger than time resolution. Therefore, it may not be reasonable to model the first tap as Ricean distributed. However, if RAN4 agrees that the study of Ricean distributed channel is necessary within RAN4, this can be generated by increasing the power for the rest of the taps (except the first tap). From Ericsson’s point of view, this may be unnecessary as the NLOS scenario will be studied and it already provides a tougher scenario than the LOS scenario with Ricean distribution.
· NLOS between eNB and relay

For NLOS scenario, we propose to reuse the delay profile given in Table B2.1-2 of TS 36.101 [1].

Table 2 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


2.2 Doppler frequency 
For NLOS between eNB and relay, as the relay nodes are often fixed, hence a lower Doppler frequency comparing to a normal UE shall be used. The real value of Doppler for backhaul need to be investigated and shall be within [0.5-2] Hz. In this contribution, we propose to use the 2 Hz Doppler frequency taking into account both the realistic scenarios and simulation time consumption. Note that the 2Hz Doppler frequency will only be used for the new channels.
2.3 MIMO channel correlation matrices
For LOS between eNB and relay, the spatial channel correlation matrix is 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 3 defines the correlation matrix for the eNB:

Table 3 eNodeB correlation matrix 

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table 4 defines the correlation matrix for the relay:

Table 4 Relay correlation matrix

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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The 
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 and 
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 for different correlation types are given in Table 5
Table 5 Low, Medium and High Correlation Values
	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	0.3 
	0.3
	0.9 
	0.9 


The channel spatial correlation matrix 
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 is then given as the Kronecker product of eNB correlation matrix and relay correlation matrix, i.e. 
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Summary
In this contribution, we have discussed the channel models for relay performance requirements for backhaul link.  
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