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1 Introduction

In RAN#51 meeting, SI for downlink MIMO enhancements was approved [1]. Inline with the agreed SI, relay backhaul with enhanced downlink MIMO transmission will be studied and evaluated. 
In this contribution, we provide analysis on relay backhaul simulation assumptions and present our proposals for further discussion and decision. The issues include:
· Need of detailed simulation parameters and fast fading channel models
· Suggestion on fast fading channel models for relay backhaul
· Suggestion on other transmission scheme related simulation parameters for relay backhaul evaluation.
2 Need of detailed simulation parameters and fast fading models
For DL-MIMO, the need for CSI feedback and control signaling enhancements will be identified, and evaluated in relay backhaul scenarios and other network deployments. Moreover, wireless relay backhaul with up to 8 TX antennas supporting up to 4 layers transmission will be investigated for UL-MIMO enhancements [2]. Detailed simulation assumptions and channel models are indispensable to study and evaluate relay backhaul with enhanced MIMO transmission, since the performance of MIMO transmission heavily depends on the characteristics of spatial channel, detection algorithm, traffic model, and link adaptation. However, fast fading channel models and transmission scheme related simulation parameters are not available in the current TR [3]. Therefore, system simulation parameters including fast fading channel models should be identified for relay backhaul enhancement evaluation.
Proposal 1:

· System simulation parameters including fast fading channel models should be identified for relay backhaul enhancement evaluation.
3 Fast fading channel model suggestion for relay backhaul
Because of the much higher antenna height of relay (5m or 10m) and the site planning optimization, there are less scatters around the relay node than common UE. The propagation environments of relay backhaul may be distinct from that of the macro-UE links. The channels of relay backhaul shall have the characteristics of relative high spatial correlation, low frequency selectivity, and Rician distribution. In [4], spatial channel characteristic and cluster delay line models for relay backhaul were investigated through field measurement in typical urban scenarios by CMCC. Statistical parameters were abstracted from the measured data, with relay height of 5.5m.  From the measured data in [4], there are remarkable differences between the fast fading channels of relay backhaul links and the traditional cellular downlink channel. We assent to the suggestions in [4] that new fast fading parameters should be proposed for relay backhaul channels by practical field measurements, and we suggest that more attention should be paid onto the small-scale channel parameters proposed in [4]. 
Proposal 2:

· New fast fading parameters should be determined for relay backhaul channels by practical field measurements.
4 Simulation parameter suggestion for relay backhaul evaluation
To facilitate the evaluations of relay backhaul enhancement, we suggest the following system simulation parameters in Table 1.
Table 1: System simulation parameters for downlink relay backhaul evaluation

	Parameter
	Values used for evaluation

	Performance metrics
	Full buffer traffic: cell capacity, cell-edge user throughput

	Deployment scenarios
	3GPP case 1 & 3 relay

	Simulation case
	Detailed fast fading channel models is FFS, new fast fading parameters should be determined by practical field measurements

	Number of low power node per macro-cell
	1, 2, 4 or 10 (nodes) 

	Macro Tx power (Ptotal)
	46dBm – 10 MHz carrier

	Relay TX power (Ptotal)
	3GPP case 1: 30 dBm @ 10 MHz bandwidth 

3GPP case 3: 30 or 37 dBm @ 10 MHz bandwidth 

	System bandwidth
	10 MHz

	Possible transmission schemes in DL
	SU/MU-MIMO

	Network synchronization
	Synchronized

	Number of TX and Rx antennas
	(4,2), (8,2), (4,4), (8,4)

	Antenna configuration
	For macro eNB and Relay nodes, in priority order for each number of antennas:

· 2 antennas

1.
1 column, cross-polarized: X

2.
2 columns, closely-spaced vertically-polarized: | |

· 4 antennas

1.
2 columns, cross-polarized on each column, closely-spaced: X X

2.
2 columns, cross-polarized on each column, widely-spaced: X      X 

3.
4 columns, vertically-polarized, closely-spaced: | | | |

· 8 antennas

1.
4 columns, cross-polarized on each column, closely-spaced: X X X X

2.  4 columns, cross-polarized on each column, 2 widely-spaced sets of closely-spaced columns: X X      X X

3.  8 columns, vertically-polarized, closely-spaced: | | | | | | | |

When cross-polarized antenna configuration is applied to transmission point, it is also applied to the receiver. When co-polarized antenna configuration is applied to transmission point, it is also applied to the receiver.

	Antenna pattern
	7dBi, directional
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	eNB antenna tilt
	15 degrees for 3GPP case 1 and 6 degrees for 3GPP case 3

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Feedback scheme and/or UL sounding scheme, feedback overhead is to be reported

	Scheduler
	Proportional fair

	Channel estimation
	Non-ideal

	Receiver
	MMSE

	DL overhead assumption
	Should be clarified for each transmission scheme, taking RS and control channels overhead into account

	Traffic model
	Full buffer

	Link adaptation
	Non-ideal; details to be provided


Proposal 3:

· Simulation parameters in Table 1 should be considered to facilitate the evaluations of relay backhaul enhancement.
5 Conclusions

In this contribution, we discuss the simulation assumptions of relay backhaul enhancements with the following proposals:
· Proposal 1: System simulation parameters including fast fading channel models should be identified for relay backhaul enhancement evaluation.
· Proposal 2: New fast fading parameters should be determined for relay backhaul channels by practical field measurements.
· Proposal 3: Simulation parameters in Table 1 should be considered to facilitate the evaluations of relay backhaul enhancement.
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