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1 Introduction
In the RAN1#71 meeting and subsequent e-mail communications [1, 2], evaluation assumptions for DL MIMO enhancements were discussed and agreed.  In our companion contribution in R1-130287 [3], we propose several candidate feedback schemes for DL MIMO enhancement, which include the multi-component feedback scheme using rank-restricted feedback [3, 4] and finer feedback granularity.   In this contribution, we provide preliminary system level evaluation results for the multi-component feedback scheme with finer feedback granularity under newly agreed evaluation assumptions [3, 4].      
2 Evaluation assumptions and results
In this section, we perform system level evaluation for comparing PUSCH mode 3-1 and PUSCH mode 3-2, both with a multi-component feedback as described as follows: 
· Multi-component feedback: UE periodically feeds back both rank non-restricted CQI/PMI/RI and rank restricted CQI/PMI/RI. Accordingly, the network will perform SU/MU-MIMO for the all the UEs in the system.
In this contribution, the baseline system is the multi-component feedback using rank-restricted feedback with PUSCH mode 3-1. 
According to [3, 4] and discussion in the subsequent email reflector, a number of evaluation assumptions are agreed for DL MIMO enhancement.  In particular, the following assumptions were agreed: 

1) UE Distributions:  a) 100%  Outdoor b)  20% Outdoor/80% Indooor
2) UE Density: 10 UE per Macro cell in Scenario A with uniform distribution 
3) Feedback delay: 5 ms and feedback frequency: 5 ms  

The average cell throughput and the cell-edge user throughput in two UE distribution cases can be seen in Table 1 and Table 2, respectively. 
Table 1:  Throughput Comparison (100% Outdoor UE Distribution)

	
	PUSCH Mode 3-1
	PUSCH Mode 3-2
	Gain

	Average Cell 

Throughput
	2.1877
	2.2213
	1.5%

	Cell-edge User 

Throughput
	0.1083
	0.1178 
	8.8% 


Table 2:  Throughput Comparison (20% Outdoor/ 80% Indoor UE Distribution)
	
	PUSCH Mode 3-1
	PUSCH Mode 3-2
	Gain

	Average Cell 

Throughput
	2.0340
	2.1316
	4.8%

	Cell-edge User 

Throughput
	0.0970
	0.1061
	9.4%


The detailed system evaluation assumptions can be found in Table 3. 

Observation: 

It can be seen from Table 1 and Table 2 that using PUSCH mode 3-2 provides less than 5% performance gain in terms of average cell throughput in both 100% outdoor and 20% outdoor/80% indoor UE distribution cases.   
3 Conclusion
This contribution presents system level evaluation results comparing PUSCH mode 3-1 and PUSCH mode 3-2 for a multi-component feedback using rank-restricted feedback under recently agreed simulation assumptions [3, 4]. Compared to the baseline system, using PUSCH mode 3-2 does not lead to a significant gain in terms of the average cell throughput in both 100% outdoor and 20% outdoor/80% indoor UE distribution cases.  
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Appendix
Table 3 shows evaluation assumptions on system level simulations.
Table 3 System Assumptions
	Parameter
	Assumptions 

	Indoor/Outdoor UE Distribution
	1) 100% outdoor 

2) 20% outdoor/80% indoor

	eNB antenna configuration
	4 

	UE antenna configuration 
	4

	UE Density
	10 UE per Macro cell with uniform distribution 

	UE Speed
	3 km/h

	Bandwidth
	10 MHz

	Feedback periodicity 
	5 ms

	Feedback delay
	5 ms

	Subband granularity
	3 RB

	Receiver
	MMSE-Option 2 (R1-110586)

	Channel estimation
	Non-ideal 

	Traffic Model
	Full-buffer 

	Scheduler 
	Proportional Fairness 

	Rank-adaptation
	Rank 1 to 4 transmission for SU-MIMO 

2 UEs with each Rank 1/2 transmission in MU-MIMO


