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1. Introduction

At the RAN4 #76bis meeting, the followings were agreed as test scenarios for the layer 3 and 4 PDSCH demodulation [1]:
· Test 1: 3layer, TM3, 4x4 low, EVA70
· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI
· To ensure the feasible SNR test point
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI
· To ensure the feasible SNR test point
However, the detail of test setup has not been reached consensus. This contribution, therefore, provides our evaluation results and views on the detail of test setup for TM9 test scenario.
2. Discussion
2.1. Simulation assumption
The brief summary of the simulation assumption is presented in Table 1. This assumption is based on the agreed way forward [2].
Table 1. Simulation assumption

	Transmission mode
	TM9

	Bandwidth
	10MHz

	Antenna configuration
	4x4 LOW

	Propagation channel
	EPA5

	CRS configuration
	Port 0, 1

	DMRS configuration
	Port 7, 8, 9, 10

	CSI-RS configuration
	Port 15, 16, 17, 18

	Receiver type 
	MMES-MRC

	Transmission layer
	2, 3, 4

	Scheduled subframe
	1, 2, 3, 4, 6, 7, 8, 9

	CFI
	2

	CSI feedback
	PUCCH 1-1

	Beamforming model
	Follow wideband PMI

	Feedback period 
	5 msec

	MCS 
	#14, #18

	altCQI-Table-r12 (for 256QAM)
	Not configured (i.e. up to 64QAM)

	Channel estimation
	Realistic


2.2. Evaluation results
Figure 1 (a) and (b) show the evaluation results without an impairment margin for MCS #14 and #18, respectively. 
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Figure 1. Evaluation results for layer 2, 3 and 4 PDSCH demodulation for TM9
From the evaluation results, we observed the followings:

Observation 1: Required SNR on 70 %-ile throughput is summarized as follows:
Table 2. Required SNR level on 70%-ile throughput

	
	MCS #14
	MCS #18

	
	Layer 2
	Layer 3
	Layer 4
	Layer 2
	Layer 3
	Layer 4

	Required SNR (dB)
	6.6 
	10.8 
	15.3 
	9.7 
	14.1 
	19.3 


Observation 2: Required SNR would not be too high regardless of the transmission layer in both MCS #14 and MCS #18 based on the discussion on Rel.12 SCE.
2.3. Discussion
Regarding MCS selection, we slightly prefer to take MCS #18, i.e. 64QAM, from the test coverage point of view. In the test cases for layer 1 and 2 PDSCH demodulation, the performance of QPSK and 16QAM with TM9 would be verified for 4Rx capable UE as follows [3]. 
[image: image2.emf]Transmission

mode

Reference

case

FRC Receiver

Antenna

config.

Antenna corr.

Tranmission

layer

Channel

model

MCS

TM9 8.3.1.2 R.51 FDD MMSE 2x4 Low 2 ETU5

16QAM

R=1/2

TM9 8.3.1.1A  R.48 FDD MMSE-IRC 2x4 Low 1 EVA5

QPSK,

R=0.44


There, however, is no test case for 64QAM with TM9, so MCS #18 should be taken to keep appropriate test coverage for 4Rx capable UE.
Observation 3: For TM9, PDSCH demodulation performance for QPSK and 16QAM with 4Rx would be verified in layer 1 and 2 test, but there is no test case for 64QAM with 4Rx.

Proposal 1: MCS #18 is more preferable for layer 4 PDSCH demodulation performance to keep appropriate test coverage for 4Rx capable UE.

Regarding the transmission layer, layer 4 was already agreed for TM9 at the last RAN4 meeting [1]. We, however, consider that further analysis and discussion would be needed for it. This is because the PDSCH performance of layer 3 is higher than that of layer4 in the realistic SNR region. Figure 2 shows the PDSCH demodulation performance assuming TBS index #13 to #20 for both layer 3 and 4, respectively. Note that the simulation assumption is the same as Fig. 1 except for the MCS. 
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Figure 2. Evaluation results for layer 3 and 4 PDSCH demodulation for TM9

In Fig 2 (b), the maximum throughput of layer 3 observed from Fig. 2 (a) is indicated as a red line. From the results, we observed that the PDSCH demodulation performance of layer 4 is always lower than that of layer 3 in this simulation condition. This could imply that the 4Rx UE tends to feedback RI = 3 in the realistic condition, and as a results the scheduler at the eNB side typically tends to configure layer 3 to the 4Rx UE. In our understanding, one of the important aspects for normal PDSCH demodulation test is verification of the UE performance in the typical condition. In that sense, we consider that layer 3 would be more preferable for normal PDSCH test for TM9. If layer 3 is assumed for normal PDSCH test, total test coverage could be ensured since layer 4 would be verified in SDR test.
Observation 4: PDSCH demodulation performance of layer 4 is lower than that of layer 3 in the simulation condition indicated in Table 1.
Proposal 2: Further discussion and analysis would be needed for the transmission layer for TM9 test.
3. Conclusion
This contribution provides our evaluation results and views on the test scenario for the layer 3 and 4 PDSCH demodulation with TM9 test scenario. From the evaluation results, we observed and proposed the followings:
Observation 1: Required SNR on 70 %-ile throughput is summarized as follows:
Table 2. Required SNR level on 70%-ile throughput for TM9 without impairment margin
	
	MCS #14
	MCS #18

	
	Layer 2
	Layer 3
	Layer 4
	Layer 2
	Layer 3
	Layer 4

	Required SNR (dB)
	6.6 
	10.8 
	15.3 
	9.7 
	14.1 
	19.3 


Observation 2: Required SNR would not be too high regardless of the transmission layer in both MCS #14 and MCS #18 based on the discussion on Rel.12 SCE.

Observation 3: For TM9, PDSCH demodulation performance for QPSK and 16QAM with 4Rx would be verified in layer 1 and 2 test, but there is no test case for 64QAM with 4Rx.
Observation 4: PDSCH demodulation performance of layer 4 is lower than that of layer 3 in the simulation condition indicated in Table 1.

Proposal 1: MCS #18 is more preferable for layer 4 PDSCH demodulation performance to keep appropriate test coverage for 4Rx capable UE.
Proposal 2: Further discussion and analysis would be needed for the transmission layer for TM9 test.
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