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1. Introduction
The Release 15 Study Item “Study on LTE DL 8Rx antenna ports” has been approved and introduced in RAN#76 and the Study Item Description is given in [1] with an objective to study the performance gain with 8 Rx antenna compared to a smaller number of receive antennas, such as 4 Rx.

In RAN4#84 Meeting, 8Rx UE SI was extensively discussed. A Way Forward for 8Rx evaluation was agreed in [2], including simulation assumptions for PDCCH, 8×8 SDR tests, and PDSCH TM2/TM3/TM9 transmission modes with various MIMO layers and correlation levels. In this contribution, we provide the simulation results for the 8Rx PDSCH TM9 using 64QAM and 256QAM with layers higher than 4.
2. Simulation Assumptions and Results 
The simulation assumptions for TM9 with various MCS and MIMO layers are given in Table 1 below:
Table 1 Simulation assumptions for TM9 with 8 layers
	Test number
	Transmission mode
	Bandwidth and MCS and MIMO layers
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.

	1 – 6
	TM9
	10 MHz
64QAM, MCS
17/18/19/20/21/22
8 layers
	R.xx FDD
	EPA5
	8x8 Low

	7 – 9
	TM9
	10 MHz
256QAM, MCS20
4/6/8 layers
	R.xx FDD
	EPA5
	8x8 Low



where the parameters for channel correlation models are given in Table 2.
Table 2 The  and  parameters for ULA MIMO correlation matrices
	Correlation Model
	
	

	Low Correlation
	0
	0

	Medium Correlation A
	0.3
	0.3874

	Medium Correlation B
	0.3
	0.005154



Figure 1 shows the PDSCH TM9 simulation results with 8×8 antenna configuration and 8 layers (normalized throughput vs. SNR).
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Figure 1 PDSCH TM9 simulation results with 8×8 antenna configuration and 8 layers
Observation 1: In general, for EVM=6% scenarios, the operating SNR range would be lower than 30dB. It implies that, according to Fig.1, only MCS17 can achieve the maximum configured throughput for the 64QAM + 8 layers combination.
Figure 2 shows the PDSCH TM9 simulation results with 8×8 antenna configuration and 256QAM modulation (MCS20).
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Figure 2 PDSCH TM9 simulation results with 8×8 antenna configuration and 256QAM
Observation 2: Combination of 256QAM and 4-layer can fly, in terms of achieving the maximum configured throughput around 30dB; while maximum configured throughput for combination of 256QAM with 6-layer or 8-layer cannot be achieved around 30dB.
3. Conclusions
In this contribution, we provide the simulation results for the 8Rx PDSCH TM9 using 64QAM and 256QAM with layers higher than 4.
Observation 1: In general, for EVM=6% scenarios, the operating SNR range would be lower than 30dB. It implies that, according to Fig.1, only MCS17 can achieve the maximum configured throughput for the 64QAM + 8 layers combination.
Observation 2: Combination of 256QAM and 4-layer can fly, in terms of achieving the maximum configured throughput around 30dB; while maximum configured throughput for combination of 256QAM with 6-layer or 8-layer cannot be achieved around 30dB.
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