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1 Introduction
In RAN4#86, the way forward on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM was agreed upon. 
The test purposes were defined as:
· Demodulation performance requirements
· To verify the demodulation performance using 1024QAM reference channel under the fading channels;
· To verify the support of peak data rate for the new UE categories, i.e., by defining sustained data rate tests.
· To verify the functionality and performance for reduced DMRS ports.
· CSI reporting requirement
· To verify the link adaptation performance following the new CQI/MCS/TBS tables, e.g., CQI definition test. 
For PDSCH demodulation performance requirements in fading conditions with 1024QAM, the following was agreed as a starting point for the test parameters:
	Test parameters

	Transmission Mode
	TM4, TM9

	Antenna configurations
	4 x 2 low, FFS 4 x 4 low [1]

	Tx EVM
	Option 1: 2%
Option 2: 1.5%
RAN4 should consider the feasibility of test equipment

	MCS
	TBD, coding rate < 0.85, based on RAN1 new MCS table (select lower MCS for 1024QAM)

	MIMO layer
	2-layer (FSS 1-layer optional)

	Propagation condition
	EPA5

	Bandwidth
	10MHz for FDD and TDD

	Reference receiver
	LMMSE or MMSE-IRC

	Note[1]: Ensure 4Rx UE performance can be verified


In this contribution we propose test parameters for performance requirements in fading conditions with 1024QAM.
2 Test Parameters
TX EVM
In the agreed WF [1], options for Tx EVM of 1.5% and 2% were to be evaluated. In order to evaluate and compare the performance with different Tx EVM with 1024QAM, we provide simulation results in fading channel conditions with practical Rx EVM.
Simulation Assumptions:
Channel Model: EPA5
Antenna Correlation: Low
MCS: 23
System BW: 10MHz
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Figure 1: Performance with different Tx EVM for 1024QAM

From the performance in Figure 1, we observe that there is 1-2dB performance degradation by assuming 2% Tx EVM compared to 1.5%. It can also be seen that for the 4x2 with 1 MIMO layer, max throughput is not achieved with 2%Tx EVM with practical Rx EVM assumption. Based on these observations, we recommend using Tx EVM=1.5% for UE demodulation requirements.
Proposal #1: Define UE demodulation requirements with 1.5% Tx EVM for 1024QAM
 
Demodulation Requirements in TM4
[bookmark: _GoBack]In order to recommend appropriate test parameters for demodulation requirements with 1024QAM in TM4, performance with different antenna configurations, MIMO layers and MCS values were evaluated. 
Simulation Assumptions:
 Channel Model: EPA5
Antenna Correlation: Low
Tx EVM: 1.5%
Rx EVM: Practical value
Number control symbols: 1
System BW: 10MHz
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Figure 2: Performance in TM4 with 2Rx
With practical EVM assumption, MCS 23 achieves max throughput with 4x2, 1 layer configuration. With 2 layers, max throughput is not achieved at 40dB SNR. PDSCH demodulation requirements in TM4 could be defined for 4x2 with 1 layer.
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Figure 3: Performance in TM4 with 4Rx
With 4 Rx antenna, 1 and 2 MIMO layers, max throughput is achieved with 1024QAM for MCS 23, 24. Based on the results, PDSCH demodulation requirements in TM4 could be defined for 4x4 with 1 or 2 layers.
To have sufficient coverage and not introduce many testcases for 1024QAM, we recommend introducing TM4 test case with 4x2 1 layer configuration.
Proposal#2: Introduce demodulation requirements in TM4 with 1024QAM using 4x2 1 layer configuration with MCS23
Demodulation Requirements in TM9
The simulation assumptions for evaluating different test parameters in order to derive test parameters for UE demodulation with 1024QAM in TM9 are:
Channel Model: EPA5
Antenna Correlation: Low
Tx EVM: 1.5%
Rx EVM: Practical value
Number control symbols: 1
Number of CRS ports: 2
Number of CSI-RS ports: 4
System BW: 10MHz
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Figure 4: Performance in TM9 with 2Rx
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Figure 5: Performance in TM9 with 4Rx
In TM9 with 2Rx antennas and practical EVM, max throughput is not achieved with 1 or 2 layers. We propose defining test cases for 1024QAM with 4 Rx antenna. 
Proposal #3: Introduce demodulation requirements in TM9 with 1024QAM using 4x4 2 layer configuration with MCS23
3 Conclusions
In this paper we present simulation results and propose test parameters for UE demodulation requirements in fading channel conditions with 1024QAM. Based on simulation results and observations we recommend the following:
Proposal #1: Define UE demodulation requirements with 1.5% Tx EVM for 1024QAM
Proposal#2: Introduce demodulation requirements in TM4 with 1024QAM using 4x2 1 layer configuration with MCS23
Proposal #3: Introduce demodulation requirements in TM9 with 1024QAM using 4x4 2 layer configuration with MCS23
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