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1. Introduction
In the previous meetings, several contributions were proposed for discussion on UE performance requirements for dual-layer beamforming transmission [1-4]. However, no agreement has been reached. In this contribution, we further discuss some detail issues. Firstly, we provide our point of view on beamforming models. Secondly, we suggest the choice of test cases. Finally, the initial simulation results are presented to evaluate the feasibility.
2. Discussion
The main purpose of this test is to evaluate the UE demodulation performance in case of downlink dual layer BF transmission. Dual layer BF is defined as a new single transmission mode for Rel-9 utilizing CDM-multiplexing for demodulation reference signals transmitted on two new UE specific antenna ports. This new transmission mode is an extension of Rel-8 DRS based BF [5]. According to this characteristic, the basic rationale in Rel-8 DRS test could be reused.
2.1 beam-forming models
The possible configurations in dual layer BF transmission mode are rank-1 transmission with or without co-scheduled user on another layer and rank-2 transmission. 
For rank-1 transmission scenario without co-scheduled user, it is quite similar with Rel-8 DRS based BF feature. The BF model could be defined as an effective channel, which is formed as a product of a 2x2 MIMO channel and a 2x1 precoder. The effective channel is shown below, in which 
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 is a 2x1 precoder selected randomly from current Rel-8 codebook.
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(1)
For rank-1 transmission scenario with co-scheduled user, two users are assigned on the same PDSCH resources with different orthogonal reference signals. Different BF vectors are applied to those two users. At it is outlined in LS [6], the key point of this scenario is to evaluate the performance with intra-cell interference. So the straightforward solution is to introduce certain correlation between two precoders. However, from the UE perspective, even the precoders of the two users are orthogonal; there still would be interference when the precoder is not matched to the channel condition. So for the target user, we propose to choose the precoder from Rel-8 codebook randomly, and for the interfering user, the precoder is selected from the rest codebook. Thus the effective channel could be defined as a product of a 2x2 MIMO channel and a 2x2 precoder 
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(2)
For rank-2 transmission scenario, both UE specific antenna ports would be assigned to a user. This is an extension of current DRS based BF in Rel-8. Similar as the previous case, we propose to extend the model by selecting precoder for both layers at the same time. The effective channel could also be described as (1), in which 
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 is a 2x2 precoder selected randomly from Rel-8 codebook.
2.2 test cases
For rank-1 transmission scenario without co-scheduled user, test cases are suggested below.
	Scenario
	Bandwidth
	MCS
	Propagation model
	Antenna correlation
	Verification point

	1
	10MHz
	QPSK 1/3
	ETU70
	Low
	70 % tp

	2
	10MHz
	64QAM 3/4
	EPA5
	Low
	70 % tp

	3
	10MHz, 1PRB
	16QAM 1/2
	EVA5
	Low
	30 % tp


For rank-1 transmission scenario with co-scheduled user, test cases are suggested below.
	Scenario
	Bandwidth
	MCS
	Propagation model
	Antenna correlation
	Verification point

	4
	10MHz
	QPSK 1/3
	ETU70
	Low
	70 % tp

	5
	10MHz
	16QAM 1/2
	EVA5
	Medium
	70 % tp


 For rank-2 transmission scenario, test cases are listed below.
	Scenario
	Bandwidth
	MCS
	Propagation model
	Antenna correlation
	Verification point

	6
	10MHz
	QPSK 1/3
	EVA5
	Low
	70 % tp

	7
	10MHz
	16QAM 1/2
	EPA5
	Low
	70 % tp


In order to derive minimum requirements, we also propose to set precoding update rate at the granularity of 1 PRB and 1ms for all the scenarios. And it is reasonable to assume MMSE as reference receiver since UE would not be aware of the presence/absence of the co-scheduled interference.
3. Simulation results
In this section, some initial simulation results are shown in Figure 1 based on the proposed beamforming model. Simulation assumptions can be found in Annex A. The performance difference between two precoder selection methods for each user in rank-1 transmission scenario is also compared. In case 1, the precoders for each user are randomly but not the same one, as we proposed above. In case 2, the precoders for each user are restricted to 4 possible combinations: { (0,1), (1,0), (2,3), (3,2)}, which are orthogonal [7].  Some performance difference can be found. However, since the precoders between two users are not always orthogonal in MU-MIMO scenario and in order to derive minimum requirements, it is more realistic not to keep two precoders orthogonal. 
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Figure1: single-layer and dual-layer transmission
4. Conclusion
In this contribution, the beamforming model for evaluating Rel-9 dual layer beamforming demodulation performance and the test cases were proposed. And the initial simulations are also performed to assess the feasibility of the proposed model.
Annex A:
Table 1: Simulation assumptions

	Common parameters
	Value

	Uplink-downlink configuration
	#1 (2:2)

	Special subframe configuration
	#4 (DwPTS:GP:UpPTS - 12:1:1)

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM, {0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate
	Four subframes plus two DwPTS per radio frame (all downlink subframes occupied)

	Power allocation: 1 TX scenarios
	PA = 0 dB

PB = 0 ((B/(A=1)

	Power allocation between two UEs
	equivalent

	Random precoder update granularity
	Frequency domain: 1 PRB, Time domain: 1 ms

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH 
	2 symbols

	PBCH/SCH overhead
	Included; 50 resource blocks are allocated in sub-frames 1–9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.

	Interference
	AWGN + simulated MU-MIMO interference

	TX EVM
	6 %

	Simulation length
	10000 subframes at minimum
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