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1. Introduction
Enhanced DL transmission for support of dual layer beamforming is included in Rel-9 work items [1]. In TDD, channel reciprocity allows eNB to obtain full channel information based on SRS, so the optimal beamforming can be implemented. The summary in [3] includes views on the feedback mechanism of dual layer beamforming. In this contribution, we consider different possible approaches for PMI feedback design in support of dual layer beamforming in TDD systems. Simulation results have shown that compared with the GOB+PMI approach, grouped EBB and global EBB have conducted better performances. Therefore we believe that PMI feedback is unnecessary for dual layer beamforming in TDD.
2. Discussion
2.1. The description of two beamforming methods
Beamforming has been proven genuinely beneficial for enhancing cell throughput and particularly essential to users at cell edge. It affords significant gains by exploiting channel reciprocity. There are two categories of beamforming methods: EBB and GOB, using short term channel information and long term channel information, respectively. For FDD system, PMI feedback combined with GOB can be a suitable scheme for dual layer transmissions due to the fact that the beamforming vectors are constructed based on DOA. However, in TDD system, because of the reciprocity of the DL and UL channel, eNB is able to acquire estimation of the channel in the DL via SRS transmissions in the UL. Thereby, eNB can generate the beamforming vector using EBB. When the error of UL channel estimation from SRS is rather small, the beamforming vector calculated depending on EBB could match the current channel state information more accurately. Consequently, compared with GOB, EBB can enhance the performance of BLER.
Based on such considerations, four schemes with varied technical features are studied and compared on dual layer beamforming. The assumptions of the four schemes are detailed in the following Table1.

Table 1 Dual-layer Beamforming schemes 

	Scheme
	Procedure and Assumption
	BS Antenna Configuration
	UE Antenna Configuration

	GOB +PMI 
	· 8Tx grouped beamfoming, each polarized direction of antennas are divided into a group
· GOB beamforming in each group
· Precoding (depending  on PMI) between different groups
· SRS transmission: 2Tx antenna switching
	· 8 elements (cross polarized antennas)
· Inter element distance 0.5lamda

	· 2 elements (cross polarized antennas)

	Grouped EBB
	· 8Tx grouped beamfoming, each polarized direction of antennas are divided into a group
· EBB beamforming in each group 
· No precoding between different groups
· SRS transmission: 2Tx antenna switching
	· 8 elements (cross polarized antennas)
· Inter element distance 0.5lamda

	· 2 elements (cross polarized antennas)

	Grouped EBB+PMI
	· 8Tx grouped beamfoming, each polarized direction of antennas are divided into a group
· EBB beamforming in each group
· Precoding (depending  on PMI) between different groups
· SRS transmission: 2Tx antenna switching
	· 8 elements (cross polarized antennas)
· Inter element distance 0.5lamda

	· 2 elements (cross polarized antennas)

	Global EBB
	· 8Tx global EBB beamfoming
· SRS transmission: 2Tx antenna switching
	· 8 elements (cross polarized antennas)
· Inter element distance 0.5lamda

	· 2 elements (cross polarized antennas)


2.2. Performance evaluation
In this section, simulation results for TDD systems with dual layer beamforming are provided. The DRS pattern is shown in Appendix 1. The UE mobile speed is 3km/h. The SRS delay and PMI feedback delay are based on non-ideal assumptions. The link level simulation assumptions are given in Appendix 2. The following are some additional simulation explanations:
(1) non-ideal assumption:  

a) SRS delay 10ms, that means the DL channel has experienced 10ms variety before the using of  channel information obtained from the SRS 
b) PMI delay 10ms, that means the DL channel has experienced 10ms variety before the using of  PMI obtained from the UE feedback
(2) ideal assumption:  
a) SRS channel estimation: ideal
b) eNB and UE have been well calibrated
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Figure1 BLER performance comparison in SRS/PMI delay 10ms

The BLER results of 10ms SRS/PMI delays are shown in Figure 1. According to the simulation results, we can see that compared with the GOB+PMI approach, when the BLER arriving at 
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, the scheme of grouped EBB beamforming provides  about 0.5dB gain without the feedback of PMI.  When considering the influence of PMI, the performance of ‘grouped EBB’ and ‘grouped EBB+ PMI’ are nearly the same. The simulation results also indicate that the global dual layer beamforming achieves higher BLER performance than the grouped dual layer beamforming method.
Based on the simulation results, we prefer not to include PMI feedback for dual layer beamforming in TDD.

3. Conclusions
In this contribution, we analyze different options for PMI feedback in support of dual layer beamforming in TDD for Rel-9. Simulation results have indicated that grouped EBB and global EBB have conducted better performances comparing with the GOB+PMI approach. Therefore, we propose: no PMI feedback for dual layer beamforming in TDD systems.
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Appendix1：Dual ports DRSs pattern
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Appendix2: link level simulation parameters

	Parameter
	Assumption

	Antenna configuration
	8x2 (cross polarized for eNB and UE)

	Inter element distance at eNB
	0.5 lamda

	Bandwidth
	5M

	Channel model
	SCM-UrbanMacro

	MCS
	QPSK/coding rate with 0.5

	Channel code
	Turbo code

	Carrier frequency
	2.0 GHz

	Channel estimation
	Real (LS)

	Receiver
	MMSE

	Scheduled resource block
	6 RB

	Beamforming granularity
	1 RB

	Precoding granularity
	1 RB

	Pilot overhead
	dual ports DRS with 12 REs per PRB

	UE mobile speed
	3km/h

	SRS delay
	10ms

	PMI delay
	10ms

	Codebook
	Rel-8 2x2 downlink codebook
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