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1	Introduction
A new work item “Small cell enhancement” was introduced in Rel-12. 256QAM and small cell on/off were the key features for this WI. 
In RAN4#72 meeting, some initial considerations and analysis for SCE demodulation test were given in [1]. Meanwhile, a WF on 256QAM demodulation tests has been agreed [2]: 
· Introduce PDSCH demodulation test in fading channel for following TMs for both FDD and TDD
· TM4 dual layer
· TM9 single layer
· FFS whether to introduce TM2 PDSCH demodulation test
In this contribution, we provide the initial simulation results for 256QAM demodulation tests based on the agreed simulation assumptions.
2 Analysis
2.1 Simulation Assumption
In order to verify feasibility of test configurations proposed in agreed WF, we picked out some combinations of test configuration in our evaluation as highlighted below.
Considering the required reference SNR points for 256QAM demodulation test case is likely to be much higher than existing normal demodulation test cases and thus sensitive to transmitter EVM and receiver EVM, we pick up MCS option 1 as described in [2] which has lowest coding rate for the initial simulation to verify the feasibility of required SNR points.
Furthermore, considering different control information overhead has significant impact on the effective coding rate of PDSCH transmission, both CFI =1 and CFI =2 casesis evaluated in our simulation.
HARQ redundancy version {0, 0, 1, 2} are used in the existing configuration for 64QAM test cases. Thus it is reused here. 
The detailed simulation assumptions for TM4, TM9 and TM2 are listed in Table 1.
Table 1  Simulation assumptions for 256QAM demodulation tests
	Parameter
	Value

	Test Case
	TM2
	TM4 dual layer 
	TM9 single layer 

	Baseline test configuration 
	8.2.1.2.1 (FDD) TS36.101
	8.2.1.4.2 (FDD) TS36.101
	8.3.1.1 (FDD) TS36.101

	Channel bandwidth
	10
	10
	10

	CFI
	Option1: 1
Option2: 2
	Option1: 1
Option2: 2
	Option1: 1
Option2: 2

	Antenna Configuration and propagation model
	2x2, EVA5 
Medium correlation
	2x2, EPA5
 Low correlation
	2x2, EPA5 
Low correlation

	TX EVM
	3%
	3%
	3%

	HARQ 
	HARQ RV sequence 
{0,0,1,2}
	HARQ RV sequence {0,0,1,2}

	HARQ RV sequence {0,0,1,2}


	CSI-RS Configuration
	N/A
	N/A
	4Tx CSI-RS

	Receiver
	MMSE
	MMSE
	MMSE

	PMI
	　
	Following PMI with codebook restriction 110000
	Random PMI with codebook restriction 001111

	Allocated resource blocks
	50
	50
	50 for SF(1,2,3,4,6,7,8,9)
41 for SF0

	Allocated subframes per Radio Frame
	9(0,1,2,3,4,6,7,8,9)
	8(1,2,3,4,6,7,8,9)
	9(0,1,2,3,4,6,7,8,9)

	MCS
	MCS 23 in SF 1,2,3,4,6,7,8,9
MCS 22 in SF 0
no PDSCH in SF 5
	 MCS 21 in SF 1,2,3,4,6,7,8,9
no PDSCH in SF 0, 5
	MCS 23 in SF 0,1,4,6,9
MCS 22 in SF 2,3,7,8
no PDSCH in SF 5

	Information Bit Payload 
Allocated REs
	Information Bit Payload
	Allocated REs in one RB
	Information Bit Payload
	Allocated REs in one RB
	Information Bit Payload
	Allocated REs in one RB

	  For Sub-Frames 1,4,6,9
	36696
	7200/6600
	32856
	7200/6600
	36696
	6600/6000

	  For Sub-Frames 2,3,7,8
	36696
	7200/6600
	32856
	7200/6600
	35160
	6400/5800

	  For Sub-Frame 5
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	35160
	6792/6192
	N/A
	N/A
	30576
	5412/4920


2.2 Simulation Result
Figure 1, Figure 2 and Figure 3 below give absolute throughput curves vs. SNR for TM4, TM9 and TM2 demodulation test respectively with the configuration listed in section 2.1. 
TM4 Dual Layer 
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Figure 1: Absolute throughput vs. SNR for TM4

TM9 single Layer 
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Figure 2: Absolute throughput vs. SNR for TM9
TM2 
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Figure 3: Absolute throughput vs. SNR for TM2
Observations
Table 2 below summarized the required SNR point at 70% relative throughput for the evaluated cases.
For the existing demodulation test cases (Tx EVM = 6%), RAN4 typically consider the upper boundary of reference SNR points from alignment simulation results as 19~20dB, in order to keep enough space for impairment margin. For 256QAM case, considering the possible improvement of UE implementation and the reduced transmitter EVM 3%, we thought the upper boundary may be considered as 22~23 dB for alignment simulation results, i.e. 3dB tighter than the existing cases.
Based on reference SNR point for 70% relative TP listed in Table 2, the evaluated simulation parameter configurations are feasible under 3% Tx EVM assumption in most cases, except the CFI =2 TM4 case. Furthermore, it is also observed that CFI=1 lead to a more achievable reference SNR value, i.e. around 1.5dB~3dB lower than CFI=2 case. Therefore, CFI=1 is our preference.
Table 2Required SNR [dB] for 70% relative TP
	CFI configuration
	CFI = 1
	CFI = 2

	TM mode
	TM2
	TM4
	TM9
	TM2
	TM4
	TM9

	SNR[dB] for 70% Relative TP
	17.61
	23.3
	18.85
	20.11
	24.9
	21.72



2 Conclusion
In this contribution, the initial simulation results for 256QAMdemodulation test are provided. Based on the simulation results, we propose to consider the test configuration in 256QAM demodulation test.
· Common Parameters: CFI = 1, RV: 0012 
· MCS configuration for TM2: MCS 23 in SF 1,2,3,4,6,7,8,9, MCS 22 in SF 0
· MCS configuration for TM4: MCS 21 in SF 1,2,3,4,6,7,8,9, no PDSCH in SF 0
· MCS configuration for TM9: MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8
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