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1
Introduction
RAN4#70 discussed the metric of PUSCH 3-2 which is introduced in Rel-12 MIMO WI. This contribution continues the discussion of test metric of PUSCH 3-2.
2
Discussion
2.1
Metric for PUSCH 3-2

In Rel-12 MIMO enhancement WI, a new aperiodic CSI feedback mode PUSCH 3-2 is introduced to report both subband CQI and subband PMI in one feedback. In the existing PUSCH Mode 3-1, it is reported one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands. On the other hand, PUSCH Mode 3-2 reports the subband CQI computed assuming the use of the preferred precoding matrix from the codebook subset in that subband. Therefore it is expected the PUSCH 3-2 shows the beamforming gain improvement for channels that is vary frequency selective compared with the existing CSI reporting modes. 
RAN4#70 discussed the metric of PUSCH 3-2 and the high-level agreement is that the metric is based on throughput of PUSCH 3-2 over throughput of PUSCH 3-1 and/or PUSCH 1-2. RAN4#70 also discussed the channel models used for PUSCH 3-2 test because some companies presented the EVA/EPA/ETU channel model does not show significant gain compared with PUSCH 3-1, but the two-tap channel models in B.2.4 [1] shows the gain between PUSCH 3-2 over PUSCH 3-1 [2]

 REF _Ref383350159 \r \h 
[3]. 

We show our simulation results of PUSCH 3-2/3-1/1-2 based on the discussion above. 
2.2
Simulation parameters

The table below shows the basic parameters used for the simulation. 
	Parameter
	Unit
	

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	PDSCH PRBs
	 
	50

	Precoding granularity
	PRB
	6

	Cell-specific reference signals
	 
	Antenna ports 0,1

	CSI reference signals
	 
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
 T_CSI-RS / I_CSI-RS
	 
	5 / 1

	CSI-RS reference signal configuration
	 
	0

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Max number of HARQ transmissions
	 
	1

	alternativeCodeBookEnabledFor4Tx-r12
	
	TRUE


We chose the following channel models discussed in RAN4#70:

· EVA5 Low 4x2

· EVA5 High XPOL 4x2

2.3
Simulation results

Simulation is based on the sub-band transmission (6PRB) where:

· PUSCH 3-2: Randomly select sub-band among the sub-bands with highest differential CQI offset level.

· PUSCH 3-1: Randomly select sub-band among the sub-bands with highest differential CQI offset level.

· PUSCH 1-2: Randomly select sub-band because this mode reports wideband CQI.
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Figure 1
Simulation results of throughput of PUSCH 1-2, 3-1, and 3-2 for EVA5 high XPOL (left) and EVA5 low correlation (right). 
Figure 1 shows the rank adaptation simulation results of PUSCH 1-2, 3-1 and 3-2 for EVA5 high XPOL and low correlation channel model. From both figures, throughput with PUSCH 3-2/3-1 feedback is much better than PUSCH 1-2. From the simulation the throughput gain of PUSCH 3-2 over 1-2 is 1.32 for EVA5 high XPOL and 1.27 for EVA5 low correlation at SNR=8dB. On the other hand, the throughout gain of PUSCH 3-2 over 3-1 is around 1.05. 
From our simulation results, we propose to set the metric of the PUSCH 3-2 test is the throughput ratio between PUSCH 3-2 and PUSCH 3-1 with sub-band transmission because subband CQI reporting. However we need to study further the parameters (e.g., channel model) which can show the significant throughput ratio (e.g., more than 1.2) between PUSCH 3-2 and PUSCH 3-1. 
3
Conclusions

Proposal 1: The test metric of the PUSCH 3-2 test is the throughput ratio between PUSCH 3-2 and PUSCH 3-1 with sub-band transmission. 
Proposal 2: FFS for channel model which shows the throughput gain of PUSCH 3-2 towards 3-1. 
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