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1. Introduction

Relay has been identified as an important feature to extend the capability of LTE-Advanced. For the feasibility study of Relay, the channel model takes great impact on system design and simulation results. Therefore it should be carefully decided.
The channel model parameters can be divided into two parts: large-scale parameters, e.g. path loss, and small-scale parameters, e.g. delay spread, angle spread, etc. In previous meetings, path loss model of Relay scenarios has been discussed intensively and a fruitful result has been captured in [1]. However, small-scale parameters have not been touched yet. To facilitate the work on Relay, small-scale parameters are necessary.
This contribution discusses the fast fading/small scale parameters of RN-UE and ITU UMa/UMi, and proposes a set of fast fading parameters for RN-UE of Urban Micro scenarios.
2. Fast fading parameters for RN-UE
There are two ways to model the relay fast fading parameters: one is to simply introduce fast fading parameters from similar scenarios, e.g. urban macro or urban micro; the other is to propose a new set of fast fading parameters. Since the antenna height of eNB and RN is quite different from each other, which may cause much difference among the spatial characteristic parameters of eNB-UE and RN-UE. So we can’t reuse the parameters of eNB-UE for RN-UE directly. On the other hand, the parameters of the spatial fast fading are quite related with each other, it’s also very difficult to modify the values of eNB-UE to adapt to the scenario of RN-UE directly. So a practical way is to have some field measurement and abstract one set of spatial fast fading parameters. 
To investigate the spatial channel characteristic of RN-UE link, a field measurement campaign has been carried out in many typical Urban micro scenario, and the statistical parameters are abstracted from the measured data.  
Related field measurement has been carried out in typical urban scenario with relay height of 5.5m. The extracted fast fading parameters is shown as Table 1 with the ITU UMa and UMi scenarios.
Table 1 Relay fast fading parameters in urban scenario V.S. ITU UMa and UMi parameters
	  Scenarios
	Relay-UE 

in urban scenario
	ITU UMa
	ITU UMi

	
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Delay spread (DS)
log10(s)
	
	-7.05
	-6.83
	-7.03
	-6.44
	-7.19
	-6.89

	
	
	0.26
	0.18
	0.66
	0.39
	0.40
	0.54

	AoD spread (ASD) log10(degrees)
	
	1.25
	1.48
	1.15
	1.41
	1.20
	1.41

	
	
	0.29
	0.16
	0.28
	0.28
	0.43
	0.17

	AoA spread (ASA) log10(degrees)
	
	1.40
	1.56
	1.81
	1.87
	1.75
	1.84

	
	
	0.24
	0.18
	0.20
	0.11
	0.19
	0.15

	Shadow fading (SF) (dB)
	
	3
	5
	4
	6
	3
	4

	K-factor (K) (dB)
	
	7
	N/A
	9
	N/A
	9
	N/A

	
	
	5
	N/A
	3.5
	N/A
	5
	N/A

	Cross-correlations*
	ASD vs DS
	0.3
	0.3
	0.4
	0.4
	0.5
	0

	
	ASA vs DS
	0.5
	0
	0.8
	0.6
	0.8
	0.4

	
	ASA vs SF
	0
	0
	-0.5
	0
	-0.4
	-0.4

	
	ASD vs SF
	0
	0
	-0.5
	-0.6
	-0.5
	0

	
	DS vs SF
	-0.8
	-0.8
	-0.4
	-0.4
	-0.4
	-0.7

	
	ASD vs ASA
	0
	0.5
	0
	0.4
	0.4
	0

	
	ASD vs 
	0
	N/A
	0
	N/A
	-0.2
	N/A

	
	ASA vs 
	0
	N/A
	-0.2
	N/A
	-0.3
	N/A

	
	DS vs 
	-0.5
	N/A
	-0.4
	N/A
	-0.7
	N/A

	
	SF vs 
	0.4
	N/A
	0
	N/A
	0.5
	N/A

	Delay distribution
	Exp
	Exp
	Exp
	Exp
	Exp
	Exp

	AoD and AoA distribution
	Wrapped Gaussian
	Wrapped Gaussian
	Wrapped Gaussian

	Delay scaling parameter  r(
	2.6
	1.9
	2.5
	2.3
	3.2
	3

	XPR (dB)
	
	8
	7
	8
	7
	9
	8

	Number of clusters
	11
	13
	12
	20
	12
	19

	Number of rays per cluster
	20
	20
	20
	20
	20
	20

	Cluster ASD
	3
	9
	5
	2
	3
	10

	Cluster ASA
	7
	10
	11
	15
	17
	22

	Per cluster shadowing std  (dB)
	3
	3
	3
	3
	3
	3

	Correlation distance (m)
	DS
	9
	12
	30
	40
	7
	10

	
	ASD
	10
	12
	18
	50
	8
	10

	
	ASA
	6
	9
	15
	50
	8
	9

	
	SF
	6
	7
	37
	50
	10
	13

	
	
	6
	N/A
	12
	N/A
	15
	N/A


From Table 1, we can see that there are large differences between angular spread (both AOA and AOD), number of clusters, and correlation distance, and so on. Since antenna height of RN is lower than that of UMa/UMi eNB, more scatters are near the RN which leads to bigger angular spread and number of clusters. While at UE side, AOA spread is smaller for RN-UE, because RN is lower and distance between RN and UE is shorter than that between eNB and UE, resulting in smaller range of different arrival angles of rays.
Summarily, there is big difference between the spatial fast fading parameters of RN-UE and eNB-UE in ITU UMa and also ITU UMi scenarios. Note that ITU UMi scenario is usually assumed the most similar with Relay scenario. Hence, we propose the parameters based on the typical field measurement carried out for Relay scenario.
3. Conclusion
Based on the field measurement results, big difference between RN-UE and eNB-UE in urban Macro and urban Micro scenarios has been observed. Therefore, a set of spatial fast fading parameters based on the field measurement are proposed for RN-UE link of urban micro scenario.
4. References
[1] TR 36.814 v1.2.1, Further Advancements for E-UTRA, Physical Layer Aspects.
5. Text Proposal for TR 36.814

-------------------------- Start of text proposal --------------------------
A.2.1.1.4   Assumptions for Relay Evaluations 

…<omitted…>
For a typical system level simulation, the following configurations are taken into consideration,

Table 2.1.1.4-2. Typical configuration for simulation
	Parameter
	Description
	Case 1
	Case 3

	PRN
	Max Tx power 
	30 dBm @ 10 MHz bandwidth 
	30 or 37 dBm @ 10 MHz bandwidth 

	HRN
	RS antenna height 
	5m
	5m, 10m

	Antenna Configure
	One antenna set
	5dBi antenna gain,  Omni
2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports 
Use of antenna downtilt and vertical antenna FFS

	5dBi,  Omni
2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports
Use of antenna downtilt and vertical antenna FFS


	
	Two antenna sets
	Relay-UE link:

5dBi antenna gain, directional
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	Relay-UE link:

5dBi antenna gain, directional
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	NFRN
	Noise figure 
	5 dB 
	5 dB 

	HWRN
	Hardware loss/cable loss 
	0 dB 
	0 dB 


The fast fading/small sale parameters for the link between RN and UE in urban micro scenario are specified as following:

Table 2.1.1.4-3. Fast fading parameters for RN-UE in urban micro scenario
	  Scenarios
	Relay-UE 

in urban micro scenario

	
	LOS
	NLOS

	Delay spread (DS)
log10(s)
	
	-7.05
	-6.83

	
	
	0.26
	0.18

	AoD spread (ASD) log10(degrees)
	
	1.25
	1.48

	
	
	0.29
	0.16

	AoA spread (ASA) log10(degrees)
	
	1.40
	1.56

	
	
	0.24
	0.18

	Shadow fading (SF) (dB)
	
	3
	5

	K-factor (K) (dB)
	
	7
	N/A

	
	
	5
	N/A

	Cross-correlations*
	ASD vs DS
	0.3
	0.3

	
	ASA vs DS
	0.5
	0

	
	ASA vs SF
	0
	0

	
	ASD vs SF
	0
	0

	
	DS vs SF
	-0.8
	-0.8

	
	ASD vs ASA
	0
	0.5

	
	ASD vs 
	0
	N/A

	
	ASA vs 
	0
	N/A

	
	DS vs 
	-0.5
	N/A

	
	SF vs 
	0.4
	N/A

	Delay distribution
	Exp
	Exp

	AoD and AoA distribution
	Wrapped Gaussian

	Delay scaling parameter  r(
	2.6
	1.9

	XPR (dB)
	
	8
	7

	Number of clusters
	11
	13

	Number of rays per cluster
	20
	20

	Cluster ASD
	3
	9

	Cluster ASA
	7
	10

	Per cluster shadowing std  (dB)
	3
	3

	Correlation distance (m)
	DS
	9
	12

	
	ASD
	10
	12

	
	ASA
	6
	9

	
	SF
	6
	7

	
	
	6
	N/A


-------------------------- End of text proposal --------------------------
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