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1 Introduction

In [1], it is proposed that higher order modulation scheme (e.g. 256 QAM) could be introduced for the downlink spectrum efficiency improvement. In this paper, some considerations on 256QAM simulation assumptions are provided. Besides, we also give some simulation results for both link level and system level simulation.
2 Link level Simulation results
The main operation scenarios for 256QAM are indoor high SINR region. Thus ITU InH is a good model for 256QAM evaluation. We list the simulation parameters in table 1. The design of 256QAM is Gray mapping. 
Table 1 simulation assumptions for 256QAM
	Parameters
	Assumptions

	Channel model
	ITU InH

	Carrier Frequency
	3.4GHz

	Speeds
	3km/h

	System bandwidth
	10MHz

	Antenna pattern
	Omni-directional, 2D

	Antenna configuration
	Small cell: 2Tx2Rx, Omni-directional, cross polarized X
UE: 2Tx2Rx, Omni-directional,  cross polarized X

	UE Antenna gain
	0dBi

	Receiver Type
	MMSE Receiver

	HARQ Retransmission scheme
	CC

	MIMO Mode
	STBC

	MCS level for 256 QAM
	6

	Target BLER
	0.1


Figure 1 gives the link level simulation results for QPSK\16QAM\64QAM\256QAM. As shown in figure 1, when SINR is higher than 18dB, 256QAM will bring up to about 30% throughput gain.
Observation 1: When SNR is above 18dB, 256QAM will bring spectrum efficiency improvement.
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3 System level Simulation results
Table 2 gives the simulation assumptions for system level simulation.
Table 2 simulation assumptions for system level simulation
	Parameters
	Assumptions

	Channel model
	ITU InH two strip model

	Carrier Frequency
	3.4GHz

	Speeds
	3km/h

	System bandwidth
	10MHz

	Antenna pattern
	Omni-directional, 2D

	Antenna configuration
	Small cell: 2Tx2Rx, Omni-directional, cross polarized X
UE: 2Tx2Rx, Omni-directional,  cross polarized X

	UE Antenna gain
	0dBi

	Minimum distance between UE and eNB
	3m

	UE number per cell
	10

	MIMO Mode
	STBC

	MCS level for 256 QAM
	6

	Thermal noise level
	–174 dBm/Hz

	power RRH Tx power (Ptotal)
	21 dBm in a 10MHz carrier for InH

	EVM
	3%

	Traffic model
	Full buffer


Figure 2 shows the geometry for ITU InH without EVM constraint. We can see, over 40% users’ geometry are over 20dB. 
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Figure 2 Geometry for ITU InH
Figure 3 shows 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 3%. From Figure 3, 256QAM will bring about 21% 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.
Observation 2: 256QAM will bring about 21% cell average throughput gain and less than 1% cell edge user throughput gain with 3% EVM constraint. 
We should also note that the constraint of EVM is 3%. However, if the EVM constraint is to 5% or above, the relative gain of 256QAM will decrease. The exactly EVM constraint for 256QAM should come from RAN4. Thus, we propose 
Proposal 1: Simulation results with different constraint of EVM for 256QAM might be given (e.g. 3% and 5%).
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Figure 3 Relative gain of 256QAM
4 Conclusion
In this document, we present some 256QAM link and system level simulation assumptions and simulation results. Several observations have been achieved.
Observation 1: When SNR is above 18dB, 256QAM will bring spectrum efficiency improvement.
Observation 2: 256QAM will bring about 21% cell average throughput gain and less than 1% cell edge user throughput gain with 3% EVM constraint. 
We also propose that
Proposal 1: Simulation results with different constraint of EVM for 256QAM might be given (e.g. 3% and 5%).
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