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1. Introduction

At the RAN4 #77 meeting, the TM9 test scenarios with PDSCH configured in MBSFN subframes with 4Rx were agreed to be evaluated as follows[1]:
· 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

· Evaluate the impact on UEs with 4Rx with CRS-based TM based on test scenario listed in slides 3 from R4-158105 

· Further inputs on deployment scenario from operators are welcome in next meeting

This contribution provides our evaluation results and view on possible deployment scenarios where TM9 with MBSFN subframes would be beneficial. Evaluation results for 2Rx are described in [2].
2. Evaluation results
In this section, we provide our evaluation results for TM9 without and with MBSFN subframes, i.e. Option 1 and Option 2, according to the WF [1]. In this evaluation, we assume FDD as duplex mode, and PDSCH is scheduled in subframe {#0, 1, 2, 3, 4, 6, 7, 8, and 9} for both options. Also, 6 of 10 subframes are configured as MBSFN subframes for Option 2 as shown in Fig. 1. Other simulation parameters are shown in Annex A.
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Figure 1. Scheduled subframes for Option 2
Figure 2 shows the evaluation results assuming TM9 with and without MBSFN subframes. 
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Figure 2. Evaluation results for TM9 with and without MBSFM subframes

From the results, TM9 with MBSFN subframes can bring a certain performance gain thanks to the lower code rate as we will discuss in section 3. 
Observation 1: TM9 with MBSFN subframes can bring a certain performance gain compared with that without MBSFN subframes thanks to the lower code rate.
3. Discussion
Table 1 shows an example of actual code rate for TM3, 4 and 9 without and with MBSFN subframes when assuming 4 layer MIMO. Note that those code rates are calculated assuming similar simulation assumption as Fig. 2, but 4 CRS ports are assumed only for TM3 and 4. Code rates for other TBS indexes are summarized in Annex B. 
Table 1. Code rate for 4 layer MIMO
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From Table 1, we observed that actual code rate of TBS#12 (i.e. MCS #13) for TM9 without MBSFN subframes is similar to that of TBS#13 (i.e. MCS #14) for TM9 with MBSFN subframes and TM3/4. This means that a higher MCS level could be configured to the UE in the same channel condition if the network supports MBSFN subframes for TM9 PDSCH. Such higher MCS level would be similar to the TM3 and TM4 network. One of the disadvantages of TM9 compared to TM3/4 would be higher code rate due to the DMRS REs, but a configuration of MBSFN for TM9 PDSCH could bring fairness between TM9 and TM3/4 in terms of actual code rate of PDSCH.
Observation 2: Configuration of MBSFN subframes for TM9 PDSCH could bring fairness between TM9 and TM3/4 in terms of actual code rate.
Regarding a deployment scenario for MBSFN, we could consider some potential scenarios where TM9 MBSFN is beneficial. In the MBSFN subframes, CRS is transmitted only in the non-MBSFN region, so mobility performance of the UE would be degraded compared to non-MBSFN scenarios. However, an operator would have an area where high mobility performance is not important but higher capacity is needed, e.g. a spot (small) cell to a high traffic area and indoor cell. For such areas, a configuration of MBSFN subframes for TM9 PDSCH would be one of the beneficial scenarios.
Observation 3: A spot (small) cell to a high traffic area and indoor cell could be considered as a possible deployment scenario for TM9 with MBSFN subframes.
4. Conclusion
This contribution provides our evaluation results and views on TM9 the test scenario with PDSCH configured in MBSFN subframes with 4Rx. Note that the evaluation results for 2Rx are described in [2]. Our observations and proposal are summarized as follows:
Observation 1: TM9 with MBSFN subframes can bring a certain performance gain compared with that without MBSFN subframes thanks to the lower code rate.

Observation 2: Configuration of MBSFN subframes for TM9 PDSCH could bring fairness between TM9 and TM3/4 in terms of actual code rate.

Observation 3: A spot (small) cell to a high traffic area and indoor cell could be considered as a possible deployment scenario for TM9 with MBSFN subframes.
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Annex A
Table 1A. 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
	4

	Scheduled subframe
	#0, 1, 2, 3, 4, 6, 7, 8, 9

	CFI
	2

	Beamforming model
	Follow wideband PMI

	Feedback periodicity 
	5 msec

	MCS 
	#14

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

	Channel estimation
	Realistic


Annex B

Table 1B. Code rate for 3 and 4 layer MIMO (up to 64QAM)

 [image: image4.emf]w/ non-MBSFN MBSFN

0 0.12 0.11 0.10

1 0.15 0.14 0.13

2 0.19 0.17 0.17

3 0.24 0.22 0.21

4 0.30 0.27 0.27

5 0.37 0.33 0.32

6 0.43 0.39 0.38

7 0.51 0.46 0.45

8 0.59 0.53 0.52

9 0.33 0.30 0.29

10 0.37 0.33 0.32

11 0.41 0.38 0.36

12 0.48 0.43 0.42

13 0.53 0.48 0.47

14 0.59 0.54 0.52

15 0.42 0.39 0.37

16 0.46 0.41 0.40

17 0.51 0.46 0.45

18 0.54 0.50 0.48

19 0.61 0.55 0.54

20 0.65 0.59 0.57

21 0.71 0.64 0.63

22 0.76 0.70 0.67

23 0.80 0.72 0.70

24 0.86 0.78 0.76

25 0.89 0.81 0.78

26 1.05 0.95 0.92

26A 0.92 0.84 0.82
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Table 2B. Code rate for 1 and 2 layer MIMO (up to 64QAM)
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0 0.10 0.10 0.10

1 0.14 0.13 0.13

2 0.17 0.15 0.15

3 0.22 0.20 0.20

4 0.27 0.25 0.25

5 0.33 0.31 0.31

6 0.39 0.36 0.36

7 0.47 0.43 0.43

8 0.53 0.48 0.48

9 0.30 0.28 0.28

10 0.33 0.30 0.30

11 0.38 0.34 0.34

12 0.43 0.40 0.40

13 0.49 0.45 0.45

14 0.53 0.49 0.49

15 0.39 0.35 0.35

16 0.41 0.38 0.38

17 0.46 0.42 0.42

18 0.50 0.46 0.46

19 0.54 0.50 0.50

20 0.58 0.53 0.53

21 0.64 0.59 0.59

22 0.69 0.63 0.63

23 0.72 0.66 0.66

24 0.77 0.71 0.71

25 0.80 0.73 0.73

26 0.93 0.85 0.85

26A 0.83 0.76 0.76

TBS

index

Code rate for TM9

Code rate for TM3,4
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