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1. Introduction
In RAN4 #78, there was further discussion on PDSCH demodulation test for TM9 with MBSFN subframe configuration and following agreement was reached [1]. 
· 2Rx

· Way to introduce tests

· Baseline: Replace TM9 test as Test 1 in 8.3.1.1 and Test 1 in 8.3.2.1A from 36.101 with PDSCH configured in MBSFN subframes under TEI13.

· Companies with concern may bring evidence to RAN4#78bis

· Baseline Test configuration

· Up to 6 of 10 subframes are configured as MBSFN subframes with PDSCH transmissions

· FDD subframes indexes are 1, 2, 3, 6, 7, 8

· TDD subframes indexes are 4, 9

· Interested companies are encouraged to provide input on whether existing SNR requirement can be kept or not.

· 4Rx

· Way to introduce tests

· Baseline: Replace TM9 4 layer test with PDSCH configured in MBSFN subframes under 4Rx WI.

· Baseline Test configuration

· Up to 6 of 10 subframes are configured as MBSFN subframes with PDSCH transmissions

· FDD subframes indexes are 1, 2, 3, 6, 7, 8

· TDD subframes indexes are 4, 9

· Interested companies are encouraged to provide input on suitable SNR requirement.
In this contribution, we provide our view on remaining open issues and simulation results to determine CINR requirements for TM9 demodulation test in MBSFN subframe. 
2. Discussion
2.1. How to introduce test 2 Rx test
For 2 Rx test, baseline test configuration is to replace TM9 test as Test 1 in 8.3.1.1 and Test 1 in 8.3.2.1 from 36.101 with PDSCH scheduled in MBSFN subframes. Considering that purpose of TM9 PDSCH demodulation test with MBSFN subframe configuration is verification of simple rate matching behavior of UE receiver, this approach can achieve test purpose without increasing test case number and also save RAN4 additional specification work. By configuring 6 MBSFN subframes in FDD and 2 MBSFN subframes in TDD, we can verify TM9 demodulation performance both in MBSFN and non-MBSFN subframe. 
Proposal 1. For 2 Rx UE, introduce TM9 demodulation test in MBSFN subframe by replacing TM9 test as Test 1 in 8.3.1.1 and Test 1 in 8.3.2.1A. 
2.2. Whether to introduce separate test for 4 Rx UE
In RAN4 #78 meeting, there was an argument regarding whether separate TN9 demodulation test in MBSFN subframe for 4 Rx UE is necessary or not. In order to answer the question, we need to understand whether TM9 demodulation in MBSFN subframe is related to number of Rx antenna in UE receiver and thus verification of 2 Rx UE performance has any test coverage hole. UE receiver implementation for TM9 demodulation in MBSFN subframe is different from that in non-MBSFN subframe only in PDSCH rate matching. DM-RS channel estimation and demodulation algorithm would not be impacted by whether PDSCH is transmitted in MBSFN or non-MBSFN subframes. Therefore, if UE is tested against 2 Rx TM9 demodulation test with MBSFN subframe configuration, we can safely assume that same UE will provide proper TM9 demodulation performance in MBSFN subframe when demodulating rank 4 PDSCH in 4 Rx band. 
Proposal 2. There is no need to introduce separate TM9 demodulation test in MBSFN subframe for 4 Rx UE. 
3. Simulation results

Simulation was run for TM9 PDSCH demodulation for following cases with and without MBSFN configuration. 
· TM9 rank 1 PDSCH demodulation test as specified in test 1 in 8.3.1.1 
· TM9 rank 1 PDSCH demodulation test as specified in test 1 in 8.3.2.1 

When MBSFN subframe is configured, 6 subframes (SF 1,2,3,6,7,8) are configured as MBSFN subframe in FDD test and 2 subframes (SF 4,9) are configured as MBSFN subframe in TDD test. 
Simulation results are shown in Figure 1. For FDD test, MBSFN SF config = 0000000000 indicates that MBSFN is not configured and MBSFN SF config = 0111001110 indicates 6 out of 10 subframes are configured as MBSFN subframe. For TDD test, MBSFN SF config = 0000000000 indicates that MBSFN is not configured and MBSFN SF config = 0111001110 indicates 6 out of 10 subframes are configured as MBSFN subframe. We can observe that there is performance gain when MBSFN subframe is configured due to removal of CRS overhead. Table 1 summarizes difference in CINR to achieve 70% peak throughput between MBSFN and non-MBSFN case. 
Proposal 3. Tighten CINR requirement by 0.2dB in both FDD and TDD test. 

Table 1. Difference in CINR to achieve 70% peak throughput between MBSFN and non-MBSFN case

	
	FDD
	TDD

	CINR difference to achieve 70% peak throughput (dB)
	0.2
	0.2
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Figure 1. TM9 PDSCH throughput with and without MBSFN subframe configuration

4.  Conclusions

In this contribution, we provided our view on remaining open issues and simulation results to determine CINR requirements. Our proposals are

Proposal 1. For 2 Rx UE, introduce TM9 demodulation test in MBSFN subframe by replacing TM9 test as Test 1 in 8.3.1.1 and Test 1 in 8.3.2.1A. 

Proposal 2. There is no need to introduce separate TM9 demodulation test in MBSFN subframe for 4 Rx UE. 

Proposal 3. Tighten CINR requirement by 0.2dB in both FDD and TDD test.  
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