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1. Introduction

In RAN4#73 meeting, 256QAM demodulation requirements were further discussed. TM4 and TM9 demodulation performance was initially defined for PDSCH demodulation requirement under fading channel. Sustained data rate test needs to be further considered. The relevant way forward was agreed [1]. In this contribution, we provide the simulation results and proposals for 256QAM demodulation test.
2. Demodulation test under fading channel
The initial test parameters for SCE PDSCH demodulation requirements under fading channel are given as following:
· TM4 dual-layer FDD test:

· MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1, EVA5 2×2 Low

· TM9 single-layer FDD test:

· MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI= 2, EPA5 2×2 Low
Based on these parameters, the simulation results are shown in figure 1 and figure 2.
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Figure 1 Demodulation performance for TM4 2-layer
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Figure 2 Demodulation performance for TM9 1-layer

From figure 1 and figure 2, it can be observed that:

· For TM4 test, the SNR at 70% of maximum throughput is 23.1dB.
· For TM9 test, the SNR at 70% of maximum throughput is 20.5dB.

Proposal1: TM4 and TM9 test cases are feasible for 256QAM demodulation requirements.

3. Sustained data rate test
As specified, UE category 6, 7, 11, 12 and 13 support 256QAM modulation mode. Correspondingly, these UE categories are considered for 256QAM SDR tests. Referring the existing test cases in TS36.101, the common test parameters can be given in Table 1.

Table 1 Common test Parameters for 256QAM

	Parameter
	Unit
	Value

	Transmission mode
	
	3

	Antenna configuration
	
	2x2

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied


In aspect of bandwidth, we propose to focus on 10MHz and 20MHz firstly. 
Regarding MCS configuration, two options, MCS 26 and MCS 27 have been defined in the way forward [1]. According to specifications, the purpose of sustained data rate test is to verify to correctly process the maximum DL-SCH transport block received within a TTI for the UE category indicated. Then, the existing SDR test cases are all based on the largest MCS. However, for 256QAM SDR test, since the required SNR of 256QAM demodulation is higher than other modulation modes, whether largest MCS can be applied or not needs to be verified via simulation. Based on the simulation parameters in table 1, we provide the simulation results for 256QAM SDR test with MCS 26 and MCS 27 in figure 3.
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Figure 3 Normalized throughput for 256QAM SDR test
From the simulation results，the SNR at 85% of maximum throughput is 21~22dB for MCS 26 and 25~26dB for MCS 27. Although the required SNR of MCS 27 is higher, it is still acceptable to UE demodulation capability. Considering the sustained maximum data rate, we propose to use the largest MCS i.e. MCS 27 for 256QAM SDR test.
Proposal2: MCS 27 can be used for 256QAM SDR test.
4. Conclusion
In this contribution, we provide the simulation results and considerations for 256QAM demodulation test. The relevant observations and proposals are given as below:
Observations:

· For TM4 test, the SNR at 70% of maximum throughput is 23.1dB.

· For TM9 test, the SNR at 70% of maximum throughput is 20.5dB.

Proposal1: TM4 and TM9 test cases are feasible for 256QAM demodulation requirements.
Proposal2: MCS 27 can be used for 256QAM SDR test.
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