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1 Introduction

In the last RAN4#77 meeting, 2 WF on TM9 PDSCH performance in MBSFN subframes with 2 Rx and 4 Rx were approved[1][2]. Evaluation scenario for 2 Rx and 4 Rx based on approved WF are as follows;
· Evaluate TM9 tests with PDSCH configured in MBSFN subframes with 2Rx under TEI13
· Use test configuration for test 1 in 8.3.1.1
· Compare PDSCH throughput for following options
· Option 1: No MBSFN subframes are configured (same as existing test configuration)
· Option 2: 6 of 10 subframes are configured as MBSFN subframes with PDSCH transmissions
· Other scenarios are not precluded
· Evaluate TM9 tests with PDSCH configured in MBSFN subframes with 4Rx
· Use test configuration for TM9 4 layer test that was agreed in 4 Rx WI
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI
· MCS=14
· Compare PDSCH throughput for following options
· Option 1: No MBSFN subframes are configured (same as existing test configuration)
· Option 2: 6 of 10 subframes are configured as MBSFN subframes with PDSCH transmissions
· Other scenarios are not precluded
In this contribution, we provide our views based on simulation results agreed in WF.
2 Discussion
In Figure 1, we present our simulation results for 2 Rx TM9 PDSCH performance based on WF[1]. 
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Figure 1. 2Rx TM9 PDSCH performance under normal and MBSFN configuration (R.43 FDD)
As we shown in Figure 1, there is very limited SNR gain of 0.15 dB between normal and MBSFN configuration even if more Res are assigned on PDSCH instead of CRS. We think that such low SNR gain comes from low code rate used in FRC of R.43 FDD.

In Figure 2, we present another simulation result by using different FRC of R.50 FDD having more higher code rate. From simulation results in Figure 2, we can see slightly increased SNR gain of 0.56 dB. Anyway, we think that we can’t differentiate UE performance with such low SNR gain, if we consider alignment and impairment margin in test requirement.
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Figure 2. 2Rx TM9 PDSCH performance under normal and MBSFN configuration (R.50 FDD)
In Table 1, we summarized code rate difference of used FRCs between normal and MBSFN configuration. From Table 1, we can see that code rate difference of proposed R.43 FDD is just 0.008, while that of R.50 FDD used in another simulation is 0.025.
Table 1. Code rate summary of FRC used in 2 Rx TM9 PDSCH simulation
	Subframe
	2 Rx R.43 FDD
	2 Rx R.50 FDD

	
	NInfo
	NChBit
	NChBit-MBSFN
	ΔCode rate
	NInfo
	NChBit
	NChBit-MBSFN
	ΔCode rate

	0
	2984
	19680
	19680
	0.000 
	13536
	29520
	29520
	0.000 

	1
	3624
	24000
	26400
	0.014 
	16416
	36000
	39600
	0.041 

	2
	3624
	23200
	25600
	0.015 
	16416
	34800
	38400
	0.044 

	3
	3624
	23200
	25600
	0.015 
	16416
	34800
	38400
	0.044 

	4
	3624
	24000
	26400
	0.014 
	16416
	36000
	39600
	0.041 

	5
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	3624
	24000
	26400
	0.014 
	16416
	36000
	39600
	0.041 

	7
	3624
	23200
	23200
	0.000 
	16416
	34800
	34800
	0.000 

	8
	3624
	23200
	23200
	0.000 
	16416
	34800
	34800
	0.000 

	9
	3624
	24000
	24000
	0.000 
	16416
	36000
	36000
	0.000 

	Average
	3197.6 
	20848.0 
	22048.0 
	0.008 
	14486.4 
	31272.0 
	33072.0 
	0.025 


In Figure 3, we present our simulation results for 4 Rx TM9 PDSCH performance based on WF[2]. From simulation results, we can see just 1.4 dB SNR gain by introducing additional MBSFN configuration. Anyway, we think that such 1.4 dB SNR gain still marginal to differentiate UE performance if we consider alignment and impairment margin in test requirement.
In Table 2, we summarized code rate difference of used FRCs between normal configuration and MBSFN configuration. From Table 2, we can see that code rate difference of 4 Rx 4 Layer FRC of MCS 14 is just 0.036 even if we introduce MBSFN subframe and FRC requiring high target geometry.
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Figure 3. 4Rx TM9 PDSCH performance under normal and MBSFN configuration (4 Layer MCS14)
Table 2. Code rate summary of FRC used in 4 Rx TM9 PDSCH simulation
	Subframe
	4 Rx 4 Layer MCS14

	
	NInfo
	NChBit
	NChBit-MBSFN
	ΔCode rate

	0
	21384
	35424
	35424
	0.000 

	1
	25456
	43200
	48000
	0.059 

	2
	25456
	41600
	46400
	0.063 

	3
	25456
	41600
	46400
	0.063 

	4
	25456
	43200
	48000
	0.059 

	5
	0
	N/A
	N/A
	N/A

	6
	25456
	43200
	48000
	0.059 

	7
	25456
	41600
	41600
	0.000 

	8
	25456
	41600
	41600
	0.000 

	9
	25456
	43200
	43200
	0.000 

	Average
	22503.2 
	37462.4 
	39862.4 
	0.036 


From above all simulation results, we can take one of option between following options for TM9 PDSCH requirement under MBSFN configuration.

Option 1. Do not introduce TM9 PDSCH requirement under MBSFN configuration.
Option 2. Introduce only 4 Rx TM9 PDSCH requirement under MBSFN with FRC having high geometry.

Option 3. Introduce both 2 Rx and 4 Rx TM9 PDSCH requirements under MBSFN with FRC having high geometry.

Between above 3 options, we propose to take option 1 by considering its marginal SNR gain, total number of test and test cost/complexity. Also if we use different FRC having high code rate and target geometry in test requirements, only UEs positioned on near side of eNodeB can take advantage such SNR gain in real field, while as many legacy UE transmissions are limited on MBSFN configured subframe which is statically configured.
Proposal 1. Do not introduce TM9 PDSCH requirement under MBSFN configuration.
3 Conclusion
In this contribution, we provide our views based on simulation results for 2 Rx and 4 Rx TM9 PDSCH performance under normal and MBSFN configuration. Based on our simulation results, we propose followings;
Proposal 1. Do not introduce TM9 PDSCH requirement under MBSFN configuration.
Reference
[1] R4-158105, “Way forward on TM9 tests with PDSCH configured in MBSFN subframes with 2Rx,” Ericsson, NTT Docomo
[2] R4-158104, “Way forward on TM9 tests with PDSCH configured in MBSFN subframes with 4Rx,” Ericsson, NTT Docomo
