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Introduction
In RAN#58, “New Study Item Proposal for Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects” was approved. One object of this SI is “Introduction of a higher order modulation scheme (e.g. 256 QAM) for the downlink [1]”. In RAN1 #72, simulation assumptions were approved by email discussion [2]. In this contribution, we will provide some simulation results for 256QAM.

Discussion
The design of 256QAM is Gray mapping. Simulation assumptions are listed in table 1 which is given in [2] as scenario #3(sparse). We set the EVM constraint as 4% and 6 coding rate is used.
Table 1 simulation assumptions on 256QAM
	Parameters
	Assumption

	Carrier frequency
	3.5 GHz

	System bandwidth
	10 MHz

	Distance-dependent path loss
	ITU InH [referring to Table B.1.2.1-1 in TR36.814] 
3D distance between an eNB and a UE is applied

	Penetration
	0

	Shadowing
	ITU InH [referring to Table A.2.1.1.5-1 in TR36.814]

	Antenna Height:
	6m

	Antenna gain + connector loss
	5dBi

	Fast fading channel between eNB and UE
	ITU InH

	Number of UEs
	10

	UE dropping
	Randomly and uniformly distributed over area per floor

	Minimum distance (2D distance)
	Small cell-UE: 3m

	Traffic model
	FTP model 3

	EVM constraint
	4%

	256QAM coding rate
	0.7667,0.8,0.8333,0.8667,0.9,0.93



Figure 1 shows the geometry of scenario 3(sparse) without EVM constraint. We can see, over 45% users’ geometry are over 20dB.
[image: C:\Documents and Settings\chenyu\Local Settings\Temporary Internet Files\Content.Word\sinr-1700.jpg]
Figure 1 Geometry of scenario 3(sparse) without EVM constraint

Figure 2 gives the relative gain of 256QAM for cell average throughput and 5% cell edge user throughput. The baseline is system simulation results without 256QAM. The EVM constraint is 4%. From Figure 2, 256QAM will bring about 24% cell average throughput gain comparing with no 256QAM. The benefit of introducing 256QAM is quite small for cell edge users. It brings less than 1% throughput gain for 5% cell edge user. 

Figure 2 Relative gain of 256QAM in scenario 3(sparse)
Obeservation 1: 256QAM will bring about 24% cell average throughput gain and less than 1% cell edge user throughput gain with 4% EVM constraint.

Conclusion
In this contribution, we show the performance of 256QAM in scenario 3(sprase) and get the following observation:
Obeservation 1: 256QAM will bring about 24% cell average throughput gain and less than 1% cell edge user throughput gain with 4% EVM constraint.
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