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1	Introduction
Performance requirements for eDL-MIMO work item in Rel-12 were widely discussed in recently RAN4 meeting. Regarding PUSCH3-2 CQI test set-up, such options were list in [1] for further evaluation
· PUSCH 3-2 over PUSCH 3-1 for TM6, Timing Offset < 65ns  
· With Full Band scheduling for PUSCH 3-2 and PUSCH 3-1
· 4x2 EVA 5, ULA low (with low TAE) and 4x2 ETU 5 ULA low 
· PUSCH 3-2 over PUSCH 1-2 for TM9, Timing Offset < 65 ns
· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)
· 4x2 EVA 5 XP High
 In this contribution, we provide simulation results and analysis for PUSCH 3-2 CQI test design.
2 Analysis
2.1 Overview
For PUSCH 3-2 feedback mode, UE needs to report both sub-band CQI and sub-band PMI. Unlike legacy CQI or PMI test, only CQI or PMI reporting accuracy was identified in single test by fixed PMI or fixed MCS level during test. Throughput ratio with PUSCH 3-2 feedback mode over other feedback mode was proposed to verify reporting CQI and PMI accuracy. Several test metrics were proposed during RAN4 discussion as summarized below:
· Test metric1: TP ratio with PUSCH 3-2 over PUSCH 3-1 with best sub-band scheduling 
· Test metric2: TP ratio with PUSCH 3-2 over PUSCH 3-1 with random sub-band scheduling
· Test metric3: TP ratio with PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band
· Test metric4: TP ratio with PUSCH 3-2 over PUSCH 3-1 with full band scheduling

With test metric1, both sub-band CQI and sub-band PMI reporting accuracy can be jointly verified. Test metric 2/4 and test metric 3 can be used to verify sub-band PMI and sub-band CQI reporting accuracy separately. In last RAN4 meeting, such option was agreed as the baseline assumption in WF [1]:
· Option-X : For TM6 using test metric 4, for TM9 using test metric 3

The feasibility of above test metrics was strongly depending on whether the performance gap between PUSCH 3-2 and other CSI feedback mode is large enough to discriminate UE behaviour.In order to meet the test purpose and considering additional impairment margin and test uncertainty, feasible throughput ratio under alignment simulation should be large than 1.2/1.3 to guarantee enough tolerance for final performance requirements.  
In order to address the open issues for PUSCH 3-2 sub-CQI test and validate the feasibility of test set-up i.e. test metric and TAE, several cases were evaluated in next chapters for TM6 and TM9 separately.
2.2 TM6 Evaluation
Simulation assumption
The main simulation assumption were summarized below and detailed parameters given in table 1 below.
· Time Delay between Tx antennas: 
· Option1: No TAE
· Option2: TAE= (0,65ns,0,65ns)
· PMI and CQI scheduled: 
· follow sub-band PMI and wideband CQI for PUSCH 3-2
· follow wideband CQI and wideband CQI for PUSCH 3-1
· Fading channel and MIMO correlation:
· EVA5Hz,Low
· ETU5Hz,Low
Table 1 simulation assumption for TM6
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	6

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation channel
	
	Option1:EVA5Hz
Option2:ETU5Hz

	Antenna configuration
	
	Option1:Low ULA 4*2

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15, 16,17,18

	CSI-RS periodicity and sub-frame offset
TCSI-RS / ∆CSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF

	Reporting interval 
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-2
PUSCH 3-1

	Scheduled RB
	RB
	50 (full band )

	Max number of HARQ transmissions
	
	1



Simulation results
Figures 1 below summarize TP ratios vs. SNR with different TAE options under EVA5 and low correlation channel. Figure 2 show the results for ETU5, low correlation channel.
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Figure 1: TP ratio vs. SNR for TM6 EVA Low
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Figure 2: TP ratio vs. SNR for TM6 ETU Low
Based on simulation results and summary, we observed:
· For test metric 4:PUSCH 3-2/PUSCH 3-1 with full band scheduling
· Under EVA5Hz Low channel, throughput ratio is less than 1.12 with TAE {0ns,65ns,0ns,65ns} and without TAE, throughput ratio is less than 1.07;
· Under ETU5Hz Low channel, throughput ratio is less than 1.15 with TAE{0ns,65ns,0ns,65ns} and without TAE, throughput ratio is less than 1.13;
Based on above observations and results, we can conclude that test metric3 is not feasible to guarantee large performance gap to discriminate UE behavior and define performance requirements. 
Then we have to adopt other options as discussed in previous RAN4 meetings i.e. test metric 1 or test metric 2, as evaluated and analyzed in [2], such options can be used for TM 6 test case: 
Proposal1: Such test metrics can be used for TM 6 depending on which TAE range that RAN4 group can accept
· Option 1: Test metric1 ( PUSCH 3-2 over PUSCH 3-1 with best sub-band scheduling) with TAE>65ns
· ETU5Hz, ULA High correlation, TAE (-65ns, 0ns, 65ns,130ns)
· Option2: Test metric2 ( PUSCH 3-2 over PUSCH 3-1 with random sub-band scheduling) with TAE<65ns
· ETU5Hz, ULA Low correlation TAE(0ns,65ns,0ns,65ns);
2.2 TM9 Evaluation
Simulation assumption
The main simulation assumption were summarized below and detailed parameters given in table below.
· Time Delay between Tx antennas: 
· No TAE
· Option2: TAE = (0,65ns,0,65ns)
· Test Metric: TP ratio with PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band
Table 2 simulation assumption for TM9
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation channel
	
	Option1:EVA5Hz

	Antenna configuration
	
	Option1:High XP 4*2

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15, 16,17,18

	CSI-RS periodicity and sub-frame offset
TCSI-RS / ∆CSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 
FFFF 0000 FFFF

	Reporting interval 
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-2
PUSCH 1-2

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1



Simulation results
Figures 3 below summarize TP ratios vs. SNR for different TAE options under EVA5 XP High channel.
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Figure 3: TP ratio vs. SNR for TM9 EVA XP High
Based on simulation results and summary, we observed:
· For test metric 3: PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band
· Throughput ratio is larger than 1.2 with SNR less than 10dB and EVA5Hz channel without TAE and with TAE less than 65ns
Proposal 2: Such test configurations can be used for TM 9 
· Test metric : PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band
· Fading channel:EVA5Hz, XP High
· TAE: Without TAE
· SNR points: {-1,0} dB and {5,6}dB
3 Conclusion
In order to address the open issues for PUSCH 3-2 sub-CQI test and validate the feasibility of test set-up i.e. test metric and TAE, several cases were evaluated in next chapters for TM6 and TM9 separately. Based on simulation results and analysis, such observations were concluded:
Observation 1: For TM6 test case, with test metric PUSCH 3-2 over PUSCH 3-1 with full band scheduling, throughput ratio is less than 1.15 with TAE less than 65ns. It’s not feasible to introduce test case with such test metric since no large performance gap to discriminate UE behaviour.
Observation 2: For TM9 test case, with test metric PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band, throughput ratio is larger than 1.2. It’s feasible to introduce test case with such test metric.
Furthermore, considering test effort and feasibility of test design, such detailed test set-up was proposed:
Proposal 1: Proposing two alternative options regarding detailed test set-up and test metric for TM6 test depending on which TAE range that RAN4 group can accept
· Alternative 1: PUSCH 3-2/PUSCH 3-1 with random sub-band scheduling with TAE<65ns
· ETU5Hz, ULA Low correlation
· TAE (0,65ns,0,65ns)
· Alternative 2: PUSCH 3-2/PUSCH 3-1 with best sub-band scheduling with TAE>65ns
· ETU5Hz, ULA high correlation
· TAE (-65ns, 0ns, 65ns,130ns)
Proposal 2: Such test configurations can be used for TM9 test
· Test metric : PUSCH 3-2 with best sub-band over PUSCH 1-2 with random sub-band
· Fading channel:EVA5Hz, XP High
· TAE: without TAE
· SNR points: {-1,0} dB and {5,6}dB
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