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1 Introduction
In last RAN4#72 meeting, agreements on PUSCH 3-2 Test Cases was agreed in [1][2]. Agreed WF is related with test metric of PUSCH3-2 as follows;

· The following two tests for PUSCH 3-2 have been agreed:
· 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
· The above agreements still need the following considerations based on further simulation studies:
· The exact TAE values to be adopted in the tests.  If the further studies show in-adequate throughput gain, then Option 1 will be approved.
· The Channel model for each of the test above.
In this contribution, we provide our simulation results related with test metric of PUSCH3-2 and views based on simulation results as agreed WF.
2 Simulation results
In Figure 1, we present our simulation results for TM6. For TM6, there are still 2 options on propagation condition. In addition to above options on TM6, we added another test metric of PUSCH3-2 over PUSCH1-2 which is agreed test metric on TM9 case. 

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. For suffix on each feedback mode on figure, “F” means full band scheduling, “B” means best sub-band scheduling, and “R” means random sub-band scheduling.
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Figure 1. Relative throughput ratio (γ) of TM6 for EVA5
with different antenna configuration for no timing offset

From simulation results of Figure 1, we can see following observations
· Observation 1. For agreed test metric of PUSCH3-2 over PUSCH3-1 on TM6, evaluated throughput ratio(r) are less than 1.35 for all geometry range regardless of propagation condition.

· Observation 2. For propagation condition within agreed test metric, throughput ration on ETU5 channel is slightly larger than that on EVA5 channel.

· Observation 3. PUSCH3-2 over PUSCH 1-2 have sufficient throughput ratio to discriminate good UE from bad UE if we consider impairment margin.
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Figure 2. Relative throughput ratio (γ) of TM6 for EVA5
with different antenna configuration for timing offset of option B

In Figure 2, we present our simulation result for TM9. For TM9 simulation results, we think that evaluated value is sufficient to discriminate good UE from bad UE even if we consider impairment margin.

From above simulation results and observations for TM6 and TM9, we prefer to adopt single test of PUSCH3-2 over PUSCH 1-2 for TM6 and TM9 since agreed test metric of PUSCH3-2 over PUSCH3-1 on TM6 doesn’t have good guidance if we consider additional impairment margin.

· Proposal. We prefer to use single test metric of PUSCH3-2 over PUSCH 1-2 for both TM6 and TM9.

3 Conclusion
In this contribution, we provide our simulation results for TM6 and TM9. Based on simulation results and observations, we propose following.
· Proposal. We prefer to use single test metric of PUSCH3-2 over PUSCH 1-2 for both TM6 and TM9.
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Annex

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

	Parameter
	Unit
	TM6
	TM9

	Bandwidth
	MHz
	10

	Transmission mode
	
	6
	9

	Propagation channel
	
	EVA5 / ETU5
	EVA5

	Correlation and antenna configuration
	
	4x2 ULA Low
	4x2 XP High (Note 1)

	Beamforming model
	
	N/A
	Annex B.4.3

	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
	6

	 PMI delay (Note 2)
	ms
	8

	Reporting mode
	
	PUSCH 3-23/PUSCH3-13
	PUSCH3-24/PUSCH1-25

	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). 
Note 3:   Full band is scheduled

Note 4:   Best sub-band is scheduled

Note 5:   Random sub-band is scheduled
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