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1 Introduction

In the RAN4 #72bis meeting, the agreements on how to verify PUSCH 3-2 feedback were reached in principle and captured in chairman notes [1] as following. Based on the agreements, the CR of introduction of PUSCH 3-2 requirement in TS36.101 was also approved. 
· PUSCH 3-2 over PUSCH 3-1 for TM6, TAE = [0, 65ns, 0, 65ns]   

· With Full Band scheduling for PUSCH 3-2 and PUSCH 3-1

· 4x2 EVA 5, ULA Low.  

· Test points will be selected at SNR < 10 dB.

· Througput ratio should ensure sufficient implementation margin based on company contributions

· PUSCH 3-2 over PUSCH 1-2 for TM9, TAE = [0, 0, 0, 0]

· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)

· 4x2 EVA 5, XP High.

This contribution will provide link level simulation based on assumptions in [2] and discuss how to solve the remaining issue.
2 Evaluation and Discussion
In this section, the throughput ratios of PUSCH 3-2 over PUSCH 3-1 and PUSCH 3-2 over PUSCH 1-2 are evaluated based on the simulation assumption in [2], listed in Table 1:


Table 1: Simulation assumptions of PUSCH 3-2 requirements
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	10MHz

	PDSCH resource allocation
	RB
	50PRB
	a subband, 6PRB

	Transmission mode
	
	TM6
	TM9

	Propagation channel
	
	EVA5
	EVA5

	Antenna configuration
	
	4x2 ULA low
	4x2 XP high

	Beamforming Model
	
	-
	B.4.3

	CRS reference signals
	
	Antenna ports 0, 1, 2, 3
	Antenna ports 0, 1

	Time offset between TX antenna 
	ns
	[0 65 0 65] for port 0/1/2/3
	-

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

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	-
	5/ 1

	CSI-RS reference signal configuration
	
	-
	4

	alternativeCodebookEnabledFor4TX
	
	No
	Yes

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

	Reporting interval (Note 5)
	ms
	5
	5

	CQI delay
	ms
	8
	8

	Reporting mode
	
	PUSCH 3-2, PUSCH 3-1
	PUSCH 3-2, PUSCH 1-2

	Sub-band size
	RB
	6 (full size)
	6 (full size)

	Max number of HARQ transmissions
	
	1
	1


The throughput gains are figured out in Figure 1.
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througput ratio of PUSCH 3-2 over PUSCH 3-1
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Throughput ratio of PUSCH 3-2 over PUSCH 1-2


Figure 1 throughput ratio of PUSCH 3-2 over PUSCH 3-1 with EVA and ETU channel
Based on the results, it could be observed that:
· The throughput ratio of PUSCH 3-2 over PUSCH 3-1 would be [1.15 1.35] within SNR range [0dB 10dB]. For the purpose of reserving sufficient implement margin, the requirement could be set as [1.05].
· The throughput ratio of PUSCH 3-2 over PUSCH 1-2 would be [1.20 1.5] within SNR range [0dB 12dB]. For the purpose of reserving sufficient implement margin, the requirement values could be set as [1.10].
Considering the SNR values for CSI requirements, we propose capturing two SNR points to cover different CQI range, one for low range and another for medium range, and meanwhile the UE are required to pass both SNR point to be justified as correct PUSCH 3-2 implementation. The two SNR points could be adopted from [0dB 2dB] and [8dB 10dB] respectively.
Proposal 1: 

The Final requirements for PUSCH 3-2 could be:

· PUSCH 3-2 over PUSCH 3-1

· Performance requirement [1.05], SNR point  [0dB 2dB] and  [8dB 10dB]
· PUSCH 3-2 over PUSCH 1-2

· Performance requirement [1.10], SNR point  [0dB 2dB] and  [8dB 10dB]
3 Conclusion
In this contribution, evaluation results and analysis are provided to investigate the requirement and SNR values for PUSCH 3-2 requirements. Based on our observation, we propose that:
Proposal 1: 

The Final requirements for PUSCH 3-2 could be:

· PUSCH 3-2 over PUSCH 3-1

· Performance requirement [1.05], SNR point  [0dB 2dB] and  [8dB 10dB]
· PUSCH 3-2 over PUSCH 1-2

· Performance requirement [1.10], SNR point  [0dB 2dB] and  [8dB 10dB]
4 References

[1] Chairman notes of RAN4 72bis meeting 
[2] R4-146633, “Introduction of PUSCH 3-2 requirements into TS36.101”, 3GPP TSG-RAN WG4 Meeting #72bis

[3] R4-145763, “Discussion on test cases of PUSCH 3-2 feedback for downlink MIMO enhancement”, 3GPP TSG-RAN WG4 Meeting #72bis
