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1. Introduction

In RAN4#78 meeting, TM9 MBSFN demodulation test cases are approved. And the relevant agreements can be given as below: 
· 2Rx
· Way to introduce tests

· Baseline: Replace TM9 test as Test 1 in 8.3.1.1 and Test 1 in 8.3.2.1 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 the simulation results for these test cases and propose the suitable SNR requirement.
2. Discussion
The purpose of TM9 demodulation tests with MBSFN is to verify the performance requirements when CRS overhead is reduced. Then, table 1 and table 2 show the practical code rate of normal and MBSFN subframes for both 2Rx and 4Rx test cases. 
Table 1: Practical code rate for 2Rx test cases
	
	Practical code rate (FDD)
	Practical code rate (TDD)

	Normal subframe
	SF #0
	SF #2,3,7,8
	SF #1,4,6,9
	Average
	SF #0
	SF #1,6
	SF #4,9
	Average

	
	0.3033
	0.3124
	0.3020
	0.3068
	0.3033
	0.3384
	0.3485
	0.3354

	MBSFN subframe
	SF #1,6
	SF #2,3,7,8
	-
	Average
	-
	-
	SF #4,9
	Average

	
	0.2745
	0.2831
	-
	0.2802
	-
	-
	0.3124
	0.3124


Table 2: Practical code rate for 4Rx test cases
	
	Practical code rate (FDD)
	Practical code rate (TDD)

	Normal subframe
	SF #0
	SF #2,3,7,8
	SF #1,4,6,9
	Average
	SF #0
	SF #1,6
	SF #4,9
	Average

	
	0.6037
	0.6119
	0.5893
	0.6009
	0.6037
	0.6167
	0.6364
	0.6220

	MBSFN subframe
	SF #1,6
	SF #2,3,7,8
	-
	Average
	-
	-
	SF #4,9
	Average

	
	0.5303
	0.5486
	-
	0.5425
	-
	-
	0.5682
	0.5682


From table 1 and table 2, the following observations can be given: 
Observation 1: 2Rx test cases use rank 1 transmission, QPSK modulation mode and the difference of code rate between MBSFN and normal subframe is approximately 0.02.

Observation 2: 4Rx test cases use rank 4 transmission, 16QAM modulation mode and the difference of code rate between MBSFN and normal subframe is more than 0.05.
Thus, the gain of MBSFN demodulation for 4Rx test cases should be obviously larger than for 2Rx test cases. Figure 1 ~ 4 show the throughput performance for 2Rx and 4Rx test cases for FDD and TDD.
· FDD
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Figure 1 Throughput performance for 4Rx test cases (FDD)
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Figure 2 Throughput performance for 2Rx test cases (FDD)
· TDD
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Figure 3 Throughput performance for 4Rx test cases (TDD)
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Figure 4 Throughput performance for 2Rx test cases (TDD)

Further, table 3 gives the SNR at 70% of maximum throughput.
Table 3: SNR at 70% of maximum throughput

	Test case
	Test point
	SNR (dB)

normal subframe
	SNR (dB)

MBSFN subframe

	2Rx, FDD, 8.3.1.1
	70% of TP
	-3.2
	-3.6

	2Rx, TDD, 8.3.2.1A
	70% of TP
	-2.7
	-3.1

	4Rx, FDD, 4 layers
	70% of TP
	14.9
	13.4

	4Rx, TDD, 4 layers
	70% of TP
	15.9
	14.4


Based on the simulation results, it can be observed that:
Observation 3: For 2Rx test cases, the gain of MBSFN over normal subfrmae is approximately 0.4 dB for FDD and TDD.
Observation 4: For 4Rx test cases, the gain of MBSFN over normal subfrmae is approximately 1.5 dB for FDD and TDD.
Hence, we propose to still use the existing SNR minimum requirement for 2Rx TM9 test with MBSFN. And for 4Rx test, it can be considered to reduce the requirement of normal subframe by 1.5 dB. 
Proposal: For MBSFN requirement, kept the existing SNR requirement for 2Rx test and reduce the requirement of normal subframe by 1.5 dB for 4Rx test.
3. Conclusion
In this contribution, we provide the simulation results for TM9 demodulation with MBSFN subframe. And based on these simulation results, the following observations and proposal are given:
Observation 1: 2Rx test cases use rank 1 transmission, QPSK modulation mode and the difference of code rate between MBSFN and normal subframe is approximately 0.02.

Observation 2: 4Rx test cases use rank 4 transmission, 16QAM modulation mode and the difference of code rate between MBSFN and normal subframe is more than 0.05.
Observation 3: For 2Rx test cases, the gain of MBSFN over normal subfrmae is approximately 0.4 dB for FDD and TDD.
Observation 4: For 4Rx test cases, the gain of MBSFN over normal subfrmae is approximately 1.5 dB for FDD and TDD.
Proposal: For MBSFN requirement, kept the existing SNR requirement for 2Rx test and reduce the requirement of normal subframe by 1.5 dB for 4Rx test.
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