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1
Introduction
In this contribution we present evaluation results for feedback enhancements in Scn-A.  Specifically, we focus on upper-bounding potential performance benefits in the newly defined scenario.  In our view this helps to identify areas where feedback enhancements are most likely to give gains, which is useful for prioritization of further studies. 
A companion paper presents results for Scn-C [1].  
2
Performance Evaluation
In this paper we focus on upper bounding potential performance gains in the newly defined MIMO evaluation scenario A (“Scn-A”) by comparing Rel-10 implicit feedback with an unquantized feedback of dominant eigen-directions.  Clearly, the latter scheme is not realistic in practice but helps to shed some light on the potential of enhancements in various configurations. 
The evaluation results are shown in Table 1 and simulation assumptions are provided in the appendix.  It can be observed that while performance gains of approximately 20% can be observed with idealistic feedback, most of these gains result from improved SU-MIMO performance.  In fact, the gain between SU/MU-MIMO and SU-MIMO amounts to less than 5%.  It should further be noted that the baseline was chosen to be Rel-10 SU-MIMO since SU/MU-MIMO did not show any gain with Rel-10 feedback. 

The performance trends are quite different from previous evaluations [3] that were performed for ULA antenna configurations.  The reason for this behavior lies primarily in the differing antenna configurations.  In line with the current evaluation methodology [2], we have exclusively focused on X-pol setups in this contribution, whereas many results in previous studies during the Rel-10 timeframe focused on ULA setups. The significant difference between X-pol and ULA performance results from a higher rank-2 SU-MIMO occurrence in X-pol configurations.  Also, the reduced beamforming gain in the X-pol setup is less advantageous for MU-MIMO operation. 

Table 1: Summary of performance results for Scn-A (4Tx, X-pol, 0.5λ).
	Scheme
	5% UE 
throughput [Mbps]
	Median UE throughput [Mbps]
	Average UE throughput [Mbps]

	Rel-10 SU-MIMO
	0.959
	2.012
	2.293

	SU-MIMO 
(idealized feedback)
	0.965
	+0.6%
	2.346
	+16.6%
	2.689
	+17.3%

	SU/MU-MIMO (idealized feedback)
	0.987
	+2.9%
	2.437
	+21.1%
	2.750
	+19.9%


As can be seen in Table 1, the results indicate that no significant gain can be achieved with SU/MU-MIMO over SU-MIMO in X-pol antenna setups.  Instead, the results suggest that if feedback enhancements are targeted for Scn-A, codebook enhancements for SU-MIMO should be the focus as they provide most of the theoretically achievable gains while naturally allowing for much simpler operation.  
In addition to the above it seems questionable whether the moderate gains of at most 15% (with realistic feedback payload presumably about 10% or less),  justify the specification impact of feedback enhancements.  In our view, it would be worthwhile to perform further study to get a better understanding of achievable gains and potential standardization impact.  

3
Conclusions

In this contribution we have presented evaluation result to upper-bound potential performance gain in Scn-A of the MIMO study item.  The following observations can be made based on the evaluation results: 
· For the prioritized X-pol antenna scenario, about 20% performance gain could be achieved assuming idealistic unquantized feedback.  Under more practical assumptions, it seems questionable whether it will be possible to achieve significant gains. 

· In X-pol antenna setups, a large fraction of the performance gain results from improved SU-MIMO performance and not from enhanced MU-MIMO. This should be taken into account in further studies and especially if codebook or feedback refinements are targeted. 

· It is important to ensure that the Rel-10 baseline performance is properly optimized for SU/MU-MIMO operation.  In our results, no MU-MIMO performance gain could be achieved in the X-pol setups with Rel-10 feedback reporting.  In fact, care needs to be taken that enabling MU-MIMO does not degrade overall system performance.  
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A
Simulation Assumptions

Table A.1: Simulation assumptions.

	Parameter
	Value

	Channel model
	- Macro part of the ITU CoMP Scn-3/Scn-4 channel model as specified in TR36.819 and [2]
- 100% of UEs located outdoors

	Cellular Layout
	Homogeneous, 21 cells

	Bandwidth
	10MHz

	Traffic
	Full buffer

	Number of UEs
	10 UEs/cell

	Association
	Largest received power; no bias

	Number of Tx/Rx antennas
	4Tx, 2Rx

	Transmission scheme
	- For SU-MIMO: SU-MIMO with rank-adaptation

- For SU/MU-MIMO: SU/MU-MIMO with dynamic switching; rank-adaption considered for SU-MIMO

	Scheduler
	Proportional fair

	MU-MIMO pairing
	- Exhaustive search based on summed PF-metric

- Pairing 2UEs with rank-1 each

	Feedback
	- For Rel-10: Implicit RI/PMI/CQI using Rel-10 codebooks; PUSCH 3-2 reporting

- For upper-bound: unquantized feedback of eigen-directions and eigen-values.

	Subband granularity
	6RBs

	Receiver type
	MMSE-IRC

	Overhead assumption
	- 2CRS ports, DM-RS, and 2 control symbols

- No MBSFN subframes
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