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1. Introduction
In this contribution we provide preliminary simulations to evaluate the impact of antenna polarization and UE receiver type on the throughput performance of dual-layer beamforming for Rel-9. Specifically we compare the performance of sounding with 1 and 2 transmit antennas and the impact of an interference-suppression (MMSE-IS) receiver at the UE. To observe the difference due to polarization, we consider an ULA scenario where both eNodeB and UEs employ co-polarized antennas, and a XPOL scenario where both eNodeB and UEs employ x-pols. In practice eNodeB and UE may either employ x-pols or ULAs. We restrict the evaluation to 4Tx and 2Rx antenna systems and a TDD scenario. Comparison of performance with 1-Tx and 2-Tx sounding has also been presented in [1].
2. Impact of 1 Antenna Sounding with ULAs at eNB and UE
The simulation assumptions are broadly aligned with Case 1 (2D) with SCM Urban Macro 150 channel model. It is assumed that downlink covariance matrix is known at the transmitter which is delayed but otherwise ideal. In practice the downlink covariance matrix, especially which is wideband may be estimated fairly accurately at the transmitter. Transparent MU-MIMO is assumed. Ideal channel estimation is assumed and in the case of an interference suppression receiver (MMSE-IS) ideal interference covariance over each RB is assumed. CQI feedback is assumed to be similar to transmission mode 7 CQI in Rel-8. 
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Figure 1: 4x2 ULA (0.5 λ) at eNodeB and UE, Wideband Covariance
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Figure 2: 4x2 XPOL (0.5 λ) at eNodeB and UE, Subband Covariance
3. Conclusion

In the case of a 4Tx and 2Rx antenna systems we observe the following: The loss in performance of 1-Tx sounding over 2-Tx sounding depends significantly on the antenna polarization and receiver structure. The loss is more for non-IS receivers and also for cross polarized antennas. In the case of ULAs the observed loss was < 3% while in the case of cross polarized antennas the observed loss may be as high as 10-20%. 
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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 Configuration
	4Tx, 2Rx (0.5λ)

	Chanel Estimation 
	Ideal

	# of Control Symbols
	3

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

	Scheduler
	PF, FSS

	HARQ
	Chase, max 3 re-transmissions

	SRS
	Delay of 5 ms
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