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1 Introduction

 According to the approved minutes of 3GPP TSG RAN4 #63 [1], discussions about SNR range are captured. In the last MIMO-OTA AdHoc meeting of 3GPP RAN4 #64, it was announced that SNR range must be agreed [2]. Meanwhile, some discussions about small cell environment have already been started for release 12 in 3GPP RANP. Although SCME UMi and UMa channel models are agreed, NIST models are not ruled out and other channel models could be used at a later stage. For easy migration to the next stage, consideration of the small cell environment is needed to define the SNR range. In the previous meeting, 25dB was suggested as an upper SNR limit[1], but simulation results presented here show that this limit should be set above 30dB.

2 Discussion
 In the small cell environment, the distance between BS and UE is shorter than that of micro and macro cells, and probability of LOS is also increased. Therefore the average SNR will be high at the operation point. A SNR value of 25dB for the upper limit was suggested by one of the companies in the document [1]. However, the simulation results, which are shown in appendix A, suggest that the SNR should be set at more than 30dB for the performance evaluation because throughput has not reached its saturation point.   Non-linear precoding and multi-user MIMO are used in our system. They were also introduced in the RANP workshop[3][4] as strong candidates for achieving high throughput and spectral efficiency in the small cell environment.

3 Proposal 
 Regarding to the definition of SNR in section 5.1.2 in TR37.977, for the evaluation, more than 30dB SNR conditions should be accepted, when the signal level setting for the eNodeB emulator is high.
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Appendix A
As the small cell environment is one of the target applications for our multi-user MIMO system, computer simulation results with 8-by-2, 4 user MIMO are introduced for an example of UE performance. Throughput versus SNR results using the WINNERII channel model A1 LOS (indoor office) are described in figure A-1. The results show that the throughput saturation points are over 30dB when non-linear multi-user MIMO precoding is adopted. Note that the absolute throughput of our system is not comparable because the system parameters and sub-frame format are not perfectly the same as those in the 3GPP TS 36.521-1 standard test reference Table A.3.3.2.1-1.
Table A-1 Simulation parameters for DL
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20
	20

	Allocated resource blocks
	
	100
	100

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	16QAM
	64QAM

	Coding Rate
	
	0.76
	0.73

	Information Bit Payload per Sub-Frame
	Bits
	5120
	6144

	Number of Code Blocks per Sub-Frame
	Bits
	5
	6

	Binary Channel Bits Per Sub-Frame
	Bits
	6720
	8400

	Transport block size index
	
	13
	17

	Max. Throughput
	Mbps
	25.456
	36.696 
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Figure A-1 Throughput versus SNR with 8-by-2, 4 user MIMO in WINNERII A1 LOS environment 
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