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1. Introduction
In the last RAN4 meeting, the relay access and backhaul channel models were agreed in [1] and [2] respectively. And we should firstly concentrate on the requirements for new physical channel, i.e., R-PDCCH,
For backhaul channel model, there are some modification in [1] compared to the channel models in TS36.101:
· The medium correlation matrix is changed to α=β=0.3, but with bracket;
· EPA channel is included as NLOS channel model
There might be some problems. 
Firstly, although the relay mainly utilized R-PDCCH, PDCCH/PCFICH would also be important at the initial access stage. Maybe we need ensure that relay perform well on PDCCH/PCFICH. At initial access stage, relay behaves like a UE. So an easy way is to reuse the existing PDCCH/PCFICH requirements in TS36.101. But for PDCCH/PCFICH, the requirements for single port antenna are under ETU70. Since the specification for relay is a new one, in order to ensure the integrality of the new specification, we suggest including PDCCH/PCFICH in this specification. And as a necessary step, the corresponding channel models, such as EVA and ETU should be included.
Secondly, as defined in [3], for SFBC, a “medium” correlation case tailored to Tx diversity testing can be designed using a very low correlation at the BS and a high correlation at the UE, where the values α=0.3 and β=0.9 are proposed as a pragmatic choice. We can observe that originally medium correlation is mainly used to evaluate transmit diversity. And in order to test transmit diversity gain, it was designed: For SFBC: Similarly, Transmit diversity should have low correlation at the BS transmitter to achieve max throughput, while it should have high UE antenna correlation to suppress receiver diversity. Using the capacity criterion, for 2x2 antenna configuration, λ≈0.56 (SNR=15 dB) if α=0.3 and β=0.9. For 4x4 matrix, λ>0.8 (SNR=15 dB) if α=0.3 and β=0.9, which approximates high correlation rather than medium one. But the values of α=0.3 and β=0.9 have already been used for the existing 4x4 transmit diversity requirements. 
The potential reasons behind α=0.3 and β=0.3 would be that the inter-element spacing for relay antenna array might be much larger than UE. But in our opinion, the set up of α=0.3 and β=0.9 would be helpful to verify the capability of transmit diversity.
In sum, we propose:

Proposal 1: In order to verify the initial access performance of relay, some existing PDCCH/PCFICH requirements in TS36.101 could be reused. And the EVA and ETU channel models might need to be included in relay specification.
Proposal 2: In order to verify the performance of transmit diversity, the test assumption of α=0.3 and β=0.9 are suggested to be reused.
Based on the above discussion, we give our modification for the existing relay backhaul channel models.
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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 A.1.1-3, A.1.1-4, A.1.1-5 and A.1.1-6. Among them, EVA (A.1.1-4) and ETU (A.1.1-5) channel are used to verify PDCCH/PCFICH performance of relay for the initial access.

	
	


	
	

	
	

	
	

	
	

	
	

	
	

	
	


Table A.1.1-3 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 A.1.1-4 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 A.1.1-5 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


Table A.1.1-6 NLOS Channel model parameters
	Model
	Maximum Doppler frequency

	EPA 5Hz
	5 Hz

	EVA 5Hz
	5 Hz

	EVA 70Hz
	70 Hz

	ETU 70Hz
	70 Hz


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).

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
	0.9
	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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