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1 Introduction

In the last RAN4 meeting, there were some discussions on backhaul channel models and access channel models. There would be two options for backhaul channel models: one is to use static model such as AWGN with only the dominant static component on the first tap and the other is to use Rician model for the first tap. And for access channel, ETU and 300Hz maximum Doppler are suggested. But these would not be typical ones.
In this paper, we give our further views on these issues and a TP is attached in the end.
2 Discussion
2.1 Backhaul channel models
In [1], we want to obtain the Rician model by adding one LOS component to the first tap of some existing channel models, including EPA, EVA and ETU, which might reduce the word load compared with defining a set of new delay propagation models. EPA would approximate the hole filling scenario, which is characterized by the small delay spread. And EVA and ETU might approximate the coverage extension scenario, which is with larger delay spread.
In [2], the Rician fading model was denoted by
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where Hn denotes the scatter component within the n-th tap and HLOS represents the LOS components added to the first tap and K is the Rician-K factor. 

Some parameters needed to be defined, including K and the power ratio between the LOS component and scatter components. Maybe we can use ITU CDL (cluster delay line) LOS model as the reference. One example channels are given in [1] as shown in Table1 and Table2. We agree that the detail values are FFS.

Table 1 Small delay model for Relay backhaul
	Excess tap delay [ns]
	Relative power 

[dB]

	0 
	0.0

	[30]
	[-10.9]

	[70]
	[-11.9]

	[90]
	[-12.9]

	[110]
	[-17.9]

	[190]
	[-27.1]

	[410]
	[-30.7]

	Note: the first tap is modelled by Ricean fading and other taps are modelled by Rayleigh fading 


Table 2 Large delay model for Relay backhaul

	Excess tap delay [ns]
	Relative power 

[dB]

	0 
	0.0

	[30]
	[-12.4]

	[150]
	[-12.3]

	[310]
	[-14.5]

	[370]
	[-11.5]

	[710]
	[-20.0]

	[1090]
	[-17.9]

	[1730]
	[-22.9]

	[2510]
	[-27.8]

	Note: the first tap is modelled by Ricean fading and other taps are modelled by Rayleigh fading 


As the starting point, we suggested using all the three NLOS models, i.e. low, medium and high delay spread models, for extension. But whether all the three models are needed is FFS depending on the further evaluation.
2.2 Access channel models
For access channel, we just need to evaluate RN uplink performance, since UE are verified in TS36.101 and for relay no new channels are added in access channel. We observe that for backhaul channel companies could not introduce high delay spread model. Therefore, we do not think that we need ETU for access considering small coverage of RN.
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4 Appendix Text proposal
This text proposal could be used for both eNB->RN and RN->eNB.

<text omitted>
Annex <X> Propagation conditions
Annex X.1 Delay profiles Multi-path fading propagation conditions
The multipath propagation conditions consist of several parts:

-
Both NLOS and LOS propagation conditions are needed.. The existing EPA, EVA and ETU will be reused as NLOS delay profile. NLOS delay profile is FFS
- 
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.
X.1.1  Delay profiles
X.1.1.1 NLOS 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 X.1.1.1-1 and the tapped delay line models are defined in Tables X.1.1.1-2, X.1.1.1-3 and X.1.1.1-4. 
Note: NLOS delay profiles are applicable for both access and backhaul

Table X.1.1.1-1 Delay profiles for E-UTRA Relaying NLOS channel models
	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	45 ns
	410 ns

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

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


Table X.1.1.1-2 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 X.1.1.1-3 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


X.1.1.2 LOS delay profiles

 FFS
Annex X.1.2 Combinations of channel model parameters
Table X.1.2-1 shows propagation conditions that are used for the performance measurements in NLOS multi-path fading environment on backhaul link . And X.1.2-2 shows propagation conditions that are used for the performance measurements in LOS multi-path fading environment on backhaul link, And X.1.2-3 shows propagation conditions that are used for the performance measurements in NLOS multi-path fading environment on access link
Table X.1.2-1 Channel model parameters for NLOS model (backhaul)
	Model
	Maximum Doppler frequency

	[EPA 2Hz]
	2 Hz

	[EVA 2Hz]
	


Table X.1.2-2 Channel model parameters for LOS model (backhaul)
	Model
	Maximum Doppler frequency

	FFS
	FFS


 Table X.1.2-3 Channel model parameters for NLOS model (access )
	Model
	Maximum Doppler frequency

	 [EPA 5Hz]
	[5Hz]

	 [EVA 5Hz]
	[5Hz]

	 [EVA 70Hz]
	[70Hz]


<text omitted>
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