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1 Introduction   
In previous meeting, a way forward on PUSCH 3-2 test [1] listed options for the test setup and time offset between the Tx antennas [2]. In this contribution, we summarized the different proposals that have been submitted into this meeting.  
2 Discussion

2.1 Test Setup
In [1], the different options that were discussed and considered in the last meeting were identified.  
· 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

2.2 Maximum Time Offset between Tx Antennas
As agreed in [1], we have the following options to be resolved in this meeting: 
· Maximum time offset between Tx antennas (Task #4)

· Option A: Time offset < 65ns

· Option B: Time offset > 65ns;

· Incorporating timing offset into channel model. Details to be provided in the next meeting.
· Other options are not precluded
· Study for maximum time offset in the next meeting
· Feasibility and proposals for Option B (on incorporating into channel model) 

· Provide studies on performance impact for Option B with the following configuration (the following parameters are just for evaluation): 

· Timing offset: no timing offset , (-65ns, 0ns, 65ns, 130ns) 

· TM3 link adaptation test, SNR = 0 dB ~ 20 dB, 2 dB step 

· EPA5, EVA5, ETU5, 4×2 ULA Low 
· Possible decision e.g. if there is performance impact shown, then TAE < 65 ns could be considered, otherwise Option B could be considered . 

· Other ways to create the frequency-selective spatial correlation are not precluded. 
Note that from Section 6.5.3.1 of 36.104, the minimum requirement for TAE is specified. For “MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.” This requirement is defined as the largest timing difference between any two signals. 
3 Summary of Proposals

In this section, proposals from [3]-[18] are tabulated and highlighted in red. For comparison purposes, the companies’ preferences from last meeting are shown as well in the same Table. The Table below summarizes the proposed test setup and the maximum time offset for PUSCH 3-2. 
	Companies’ view
	Scheduling Method
	Antenna Correlation 
	Notes
	Test Setup Option 1, 2, or 3.
	Time Offset Option A or B

	
	
	TM6 with Rel-8 Codebook
	TM9 with Rek-12 Codebook
	Timing Offset 
	
	
	

	Huawei
	Random Sub-band 
	4x2 EVA, ULA low 
	-
	0 or 65ns
	
	Option 1
	Option A

	Intel

	Best Sub-band
	-
	4x2 EVA5, XP High
	Option 1: 0, 65ns, 0, 65ns);

Option 2: (-65ns, 65ns, -65ns, 65ns)
	Option 1: gamma=1.05 for SNR=[4dB, 5dB]

Option 2: gamma=1.20 for SNR=[4dB, 5dB]
	Option 2
	Option A

	
	Best Sub-band for PUSCH 3-2 over fixed sub-band PUSCH 1-2
	4x2 EVA5, XP High
	-
	-
	gamma=1.20 for SNR=[4dB, 5dB]


	
	

	Qualcomm
	Best Sub-band
	4x2 ULA High
	4x2 XP High 
	(-65ns, 0ns, -65ns, 130ns)
	
	Option 2
	Option B

	Ericsson
	Random Sub-band
	-
	-
	Does not exceed 65ns
	-
	?
	Option A

	MediaTek
	Random Sub-band
	4x2 ULA low
	4x2 ULA low
	0 ns
	
	NA
	NA

	ZTE
	Random Sub-band 
	4x2 EVA 5, 

ULA Low
	4x2 EVA 5, 

XP High
	65 ns
	Test point: 0dB and 16dB for TM9; 

10dB and 20dB for TM6.
Test point: 

12dB for TM9 PUSCH3-2 over PUSCH1-2.

10dB for TM6 PUSCH3-2 over PUSCH3-1;
	Option 1
	Option A

	Samsung
	Random Sub-band and Best Sub-band (PUSCH 3-2) over Random Sub-band (PUSCH 1-2)
	ULA Low
	XP High
	0 ns
	Alt 1: Option 1

Alt 2: Option 2 (TM6)

+ Option 1 (TM9)
	Option A (Alt 1)

Option B (Alt 2)

	LGE
	Random Sub-band
	ULA
	ULA
	0 ns
	
	NA
	Option B
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