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1
Introduction
From the discussion in RAN4 #58 meeting and subsequent email discussion, the framework of eDL-MIMO PDSCH demodulation tests is documented in [1]. This contribution is to provide simulation results based on the framework and recommend some modifications on the framework.
2
Test cases for PDSCH demodulation performance
As described in [1], four test cases have been identified to test PDSCH demodulation performance using eDL-MIMO. The following table summarizes the testing scenarios:
	Scenario
	Test
mode
	Description
	Reference
channel
	Propagation

Model
	Antenna
configuration
	CSI-RS
pattern
	Verification
point

	1
	SU MIMO
	QPSK 1/3 with 1-layer
	R1. FDD/

R1. TDD
	EVA5
	2x2 low
	8 CSI-RS w/o muting
	70 % tp

	2.1
	MU MIMO
	16QAM ½ with 1-layer
	R2. FDD/

R2. TDD
	EPA5
	2x2 low
	4 CSI-RS w/o muting
	70 % tp

	2.2
	MU MIMO
	16QAM ½ with 1-layer
	R2. FDD/

R2. TDD
	EPA5
	2x2 low
	4 CSI-RS w/ muting
	70 % tp

	1.3
	SU MIMO
	16QAM ½ with 2-layer
	R3. FDD/

R3.TDD
	EPA5
	2x2 low
	2 CSI-RS w/o mutin
	70 % tp


The intention of these test cases is to test UE’s capability to demodulate PDSCH using DMRS. While DMRS based demodulation is not new to Rel 10, it is only tested in TDD mode for release 8 and 9. In Rel 10, DMRS based demodulation can be done in both FDD and TDD. Moreover, CSI-RS needs to be considered in the eDL-MIMO tests because UE has to rely on CSI-RS to estimate CSI measurements. Although CSI-RS is not needed for PDSCH demodulation, UE has to skip CSI-RS tones in the demodulation process and perform rate-matching accordingly. Therefore different CSI-RS patterns, as well as PDSCH muting, are considered in these tests. 
3
PDSCH demodulation simulation
The test cases mentioned in the previous section are simulated. Although [1] has a great number of details regarding the test setup, we think more information on the DMRS port, scrambling identity and number of layers as described in DCI 2C should be included for different test scenarios. 

Proposal 1: It is recommended that the following DMRS port information is added to reference measurement channel corresponding to each test scenario. In particular, for FDD,
	Parameter
	Unit
	Value

	Reference channel
	　
	R1. FDD
	R2.1. FDD
	R2.2. FDD
	R3.FDD

	DMRS port
	
	7
	7 for UE1
8 for UE2
	7 for UE1
8 for UE2
	7 and 8

	DMRS scrambling identity (nSCID)
	
	0
	0
	0
	0

	Number of codeword
	
	1
	UE1: codeword 0
UE2: codeword 1
	UE1: codeword 0
UE2: codeword 1
	2


For TDD,
	Parameter
	Unit
	Value

	Reference channel
	　
	R1. TDD
	R2.1. TDD
	R2.2. TDD
	R3. TDD

	DMRS port
	
	7
	7 for UE1

8 for UE2
	7 for UE1

8 for UE2
	7 and 8

	DMRS scrambling identity (nSCID)
	
	0
	0
	0
	0

	Number of codeword
	
	1
	UE1: codeword 0

UE2: codeword 1
	UE1: codeword 0

UE2: codeword 1
	2


The results are shown in the following figures. 
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   Figure 1: Test scenario 1, FDD

      Figure 2, Test scenario 1.3, FDD
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  Figure 3: Test scenario 2.1, FDD

      Figure 4: Test scenario 2.2, FDD
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Figure 5: Test scenario 1, TDD

      Figure 6: Test scenario 1.3, TDD
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Figure 7: Test scenario 2.1, TDD

      Figure 8: Test scenario 2.2, TDD

At 70% of the maximal throughput, the required SNR of different test scenarios are summarized in the following table.

	Test Scenarios
	70% of Maximal Throughput (Mbps)
	SNR (dB)

	1, FDD
	2.28284
	-2.8453

	1.3, FDD
	7.10472
	10.8694

	2.1, FDD
	7.10472
	10.06364

	2.2, FDD
	7.10472
	10.1692

	1, TDD
	1.0892
	-2.8515

	1.3, TDD
	3.35272
	12.0911

	2.1, TDD
	3.35272
	10.6725

	2.2, TDD
	3.35272
	10.8179


Table 1: Required SNR to reach 70% of maximal throughput
It is noted that the required SNR of test scenario 2.1 and 2.2 are very close. The only difference between these two scenarios is that scenario 2.2 has a PDSCH muting pattern added. Because the muting pattern includes only 4 REs per PRB, it is not going to make any significant difference in performance. With this in mind, we think that scenario 2.1 is not needed because for UE to pass scenario 2.2 it has to handle 4 CSI-RS ports and the muting pattern correctly. It seems unnecessary to set up a separate test to test 4 CSI-RS without muting.
Proposal 2: Because of similarity between test scenario 2.1 and 2.2, it is worth considering test scenario 2.2 to be the only MU-MIMO demodulation test for eDL-MIMO.
4
Conclusions

We simulate the eDL-MIMO demodulation performance based on the test scenarios in [1]. Some modifications on the current test description are proposed to make it simpler and more complete. 
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