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1. Introduction
The following agreement was made in RAN1#58

· SU/MU assumption
· no explicit signaling of the presence of co-scheduled UE in case of rank 1 transmissions

· in case of rank-1 transmission, the UE cannot assume that the other DM RS antenna port is not associated with PDSCH assigned to another UE
The list of open issues contain “Control Signalling details” that may require a decision on whether indication that an allocation fully or partially overlaps with another user (SU/MU indicator) needs to be communicated to an UE. This particular issue of transparency was also studied in [1]

 REF _Ref242084356 \n \h 
[2]

 REF _Ref242084358 \n \h 
[3]. While [1] advocates signalling to indicate a MU allocation [2]

 REF _Ref242084358 \n \h 
[3] proposes no additional signalling for a MU allocation in Rel-9. In this contribution we provide preliminary simulation results comparing this aspect of MU-MIMO for Rel-9.
2. Impact of signaling to indicate MU-MIMO allocation
In the simulations we consider two receiver structures Rx-A and Rx-B. Rx-A indicates an MRC receiver for rank-1 SU transmission and transparent MU transmission and an MMSE receiver with ideal knowledge of a diagonal matrix containing wideband interference covariance for rank-2 SU transmission and non-transparent MU transmission. Rx-B indicates an MMSE receiver that assumes the ideal knowledge of a 2x2 matrix containing interference covariance information for each RB. A non-transparent MU-MIMO scheme implies that the UE is able to estimate the interference perfectly from the paired user and use MMSE receiver for suppression but no interference cancellation is assumed. The simulations broadly follow 3GPP Case 1 (2D) SCM Urban Macro 150 assumptions.
In Figure 1 we provide results that show <1% degradation in sector throughput when there is no additional signaling to indicate the presence of a paired user for MU-MIMO. In this simulation the knowledge of a wideband covariance matrix was assumed at the eNodeB that is delayed by 5ms but is otherwise ideal and the UE velocity is fixed at 3kmph. It was also observed that the % degradation is approximately similar with 1-Tx SRS but is slightly higher at 30kmph.  
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Figure 1: MU-MIMO 4x2 ULA (0.5 λ) at eNodeB and UE, SRS feedback, Rel-9
In Figure 2 we provide results considering a hypothetical scenario for LTE-A. We consider a 6bit codebook feedback and apply regularized zero-forcing MU-MIMO. In this case we observe significant increase in % degradation with a Rx-A receiver and a small degradation with a Rx-B receiver.
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Figure 2: MU-MIMO 4x2 ULA (0.5 λ) at eNodeB and UE, 6b-CB feedback (hypothetical), LTE-A
3. Conclusion
The simulation results show that the accuracy of channel information that can be estimated at the eNodeB and the receiver type impacts the performance of transparent MU-MIMO. Specifically with accurate CSI at the eNodeB or with an interference-rejection capable receiver there is little loss with transparent MU-MIMO.  Considering SRS-based MU-MIMO as a primary target for Rel-9 a transparent MU-MIMO scheme may suffer little loss. The results in this contribution shows, however, that depending on the feedback scheme adopted for LTE-A this issue may have to be re-investigated.
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APPENDIX
Table 3: Simulation Assumptions

	Scenario 
	Case 1 (2D antenna pattern)

	Channel Model
	SCM Urban Macro 150

	BW
	10MHz

	UE Speed 
	3kmph

	Antenna Config
	4Tx, 2Rx co-polarized (0.5λ)

	Chanel Estimation 
	Ideal

	# of Control Symbols
	3

	CQI feedback
	Feedback for MU same as SU rank-1, 5ms delay, feedback on all sub-bands

	Scheduler
	PF, FSS

	HARQ
	Chase, 3 re-transmissions max
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