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1 Introduction
RAN4#71 meeting, WF on PUSCH 3-2 test was agreed in [1][2]. Agreed WF is related with test metric of PUSCH3-2 (Task #2) and maximum time offset between Tx antennas (Task #4). Detailed contents for maximum time offset between Tx antennas are as follows;
· Test setup: test metrics, downlink transmission scheduling and timing offset (Task #2)
· Option 1: 
· PUSCH 3-2 over PUSCH 3-1 for TM6, Timing Offset < 65ns 
· With random sub-band scheduling for PUSCH 3-2 and PUSCH 3-1
· PUSCH 3-2 over PUSCH 1-2 for TM9, Timing Offset < TBD ns
· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)
· Option 2:
· PUSCH 3-2 over PUSCH 3-1 for TM6, TM9, Timing Offset < TBD ns 
· With best sub-band scheduling for PUSCH 3-2 and PUSCH 3-1
· Option 3:
· PUSCH 3-2 over PUSCH 3-1 for TM6 & TM9, Timing Offset = 0ns 
· With random sub-band scheduling
· PUSCH 3-2 over PUSCH 1-2 for TM6 & TM9, Timing Offset  = 0ns
· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)
· Other options are not precluded
In this contribution, we provide our simulation results related with test metric of PUSCH3-2 (Task #2) and views based on simulation results as agreed WF.
2 Simulation assumption
For simulation of PUSCH3-2 reporting mode, simulation assumptions of various reporting mode including PUSCH3-2, PUSCH3-1 and PUSCH1-2 are presented in Table 2 on FDD mode. Proposed 3 option of WF are categorized into following 3 test metrics.
· PUSCH3-2B over PUSCH1-2 : Option 1(TM9), Option 3 
· PUSCH3-2B over PUSCH3-1B : Option 2

· PUSCH3-2R over PUSCH3-1R : Option 1(TM6), Option 3
In above test metric, PUSCH3-xB means PUSCH 3-2 feedback mode using best sub-band scheduling and PUSCH3-xR means PUSCH 3-x feedback mode using random sub-band scheduling mode. For PUSCH1-2 mode, random sub-band scheduling mode is used, since there is no sub-band different CQI information.
In Figure 1 and Figure 2, relative throughput ratios of γ on TM6 for EVA5 with different antenna configuration and timing offset are presented.
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Figure 1. Relative throughput ratio (γ) of TM6 for EVA5
with different antenna configuration for no timing offset
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Figure 2. Relative throughput ratio (γ) of TM6 for EVA5
with different antenna configuration for timing offset of option B
From simulation results of Figure 1 and Figure 2 for TM6 test metric, we can see following observations
· Observation 1. PUSCH3-2B over PUSCH1-2 is best within 3 candidates even if we use option A of no timing offset.

· Observation 2. If we use option B of additional timing delay between Tx antennas, PUSCH3-2R over PUSCH3-1R have enough value as test metric.

· Observation3. If we use PUSCH3-2B over PUSCH3-1B, we think that there is some problem in terms of testability of TM6 due to the limited gain of PUSCH3-2B over PUSCH3-1B

For antenna configuration, Xpol high configuration shows different effect for different reporting mode on TM6. For PUSCH3-2B over PUSCH1-2, enlarged gain is measured if Xpol high configuration is used. For PUSCH3-2B over PSSCH3-1B, there is very low relationship between antenna configuration and relative throughput gain. For PUSCH3-2R over PUSCH3-1R, lowered gain is measured if Xpol high configuration is used.
In Figure 3 and Figure 4, relative throughput ratios of γ on TM9 for EVA5 with different antenna configuration and timing offset are presented.
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Figure 3. Relative throughput ratio (γ) of TM9 for EVA5
with different antenna configuration for no timing offset
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Figure 4. Relative throughput ratio (γ) of TM6 for EVA5
with different antenna configuration for timing offset of option B

From simulation results of Figure 1 and Figure 2 for TM9 test metric, we can see following observations
· Observation 4. PUSCH3-2B over PUSCH1-2 shows pretty good guideline as test metric especially option A of no timing offset cases.

· Observation 5. If we use option B of additional timing offset between Tx antennas, PUSCH3-2R over PUSCH3-1R is best test metric within 3 candidates.

· Observation 6. If we use PUSCH3-2B over PUSCH3-1B with option A of no timing offset between Tx antenna, we think that there is some problem in terms of testability of TM9 due to the limited gain of PUSCH3-2B over PUSCH3-1B

Based on above observations for TM6 and TM9, Option 3 seems to be more feasible as test metric. Also, if we use Option 3, there is no need to option B of additional Tx timing offset which makes an impact on test complexity and cost. But anyway, we think that option 3 still include rather redundant test cases. For test cases, we prefer to get the minimum set of test cases if it has sufficient test coverage. Therefore we propose following
· Proposal. We prefer to use single test metric of PUSCH3-2B over PUSCH 1-2 with 4x2 ULA configuration and no timing offset for both TM6 and TM9

3 Conclusion
In this contribution, we provide our simulation results and views based on simulation results. The observations are as follows for TM6.
· Observation 1. PUSCH3-2B over PUSCH1-2 is best within 3 candidates even if we use option A of no timing offset.

· Observation 2. If we use option B of additional timing delay between Tx antennas, PUSCH3-2R over PUSCH3-1R have enough value as test metric.

· Observation3. If we use PUSCH3-2B over PUSCH3-1B, we think that there is some problem in terms of testability of TM6 due to the limited gain of PUSCH3-2B over PUSCH3-1B

For TM9, the observations are as follows
· Observation 4. PUSCH3-2B over PUSCH1-2 shows pretty good guideline as test metric especially option A of no timing offset cases.

· Observation 5. If we use option B of additional timing offset between Tx antennas, PUSCH3-2R over PUSCH3-1R is best test metric within 3 candidates.

· Observation 6. If we use PUSCH3-2B over PUSCH3-1B with option A of no timing offset between Tx antenna, we think that there is some problem in terms of testability of TM9 due to the limited gain of PUSCH3-2B over PUSCH3-1B

Through the observations, we propose following.
· Proposal. We prefer to use single test metric of PUSCH3-2B over PUSCH 1-2 with 4x2 ULA configuration and no timing offset for both TM6 and TM9
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Annex

Table 2.  Simulation assumption for PUSCH3-2 test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Transmission mode
	
	6
	9

	Propagation channel
	
	EVA5

	Correlation and antenna configuration
	
	Option 1:XP High 4 x 2 (Note 1)

Option 2: 4 x 2 Low

	Beamforming model
	
	Annex B.4.3

	Tx Antenna offset
	ns
	Option A : no timing offset

Option B : [-65 0 65 130]

	Cell-specific reference signals
	
	Antenna ports 0,…,3
	Antenna ports 0,1

	CSI reference signals
	
	N.A
	Antenna ports

15,…,18

	CSI-RS periodicity and
subframe offset TCSI-RS / ICSI-RS
	
	N.A
	5/ 1

	CSI-RS reference signal configuration
	
	N.A
	8

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000  FFFF
	0x0000 0000 0000
FFFF 0000 FFFF

	alternativeCodeBookEnabledFor4TX-r12
	
	N.A
	TRUE

	 Downlink power allocation
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	dB
[mW/15kHz]
	-98

	Reporting interval
	ms
	5

	CSI request SF
	
	4, 9

	Sub-band size
	PRB
	6

	Precoding granularity
	PRB
	50
	6
	50
	6

	 PMI delay (Note 2)
	ms
	8

	Reporting mode
	
	PUSCH 3-2/PUSCH3-1/PUSCH1-2

	Scheduling scheme
	
	Option 1 : Best sub-band scheduling

Option 2 : Random sub-band scheduling

	PDSCH rank
	
	1

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1: 
Randomization of the principle beam direction shall be used.
Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4). 
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