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1. Introduction

There were some agreements on PUSCH 3-2 test in RAN4#72. In this paper, we give our proposal on detailed test parameters for PUSCH 3-2 feedback mode testing, based on the initial agreements in the way forward [1] in last meeting.
2. Discussion
In RAN4 #72 meeting, some agreements were achieved for feedback mode PUSCH 3-2 testing:

· 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 the approved.  
· The Channel model for each of the test above.  
In this paper, we use 2 sets of Tx time delay for the throughput performance simulation. (0, 0, 0, 0) means there is no any time delay between the 4 Tx antenna, and (0, 65ns, 0, 65ns) means the first and third Tx have no time delay and the second and fourth Tx have 65ns delay relative the first (or third) Tx antenna.
Figure 1 is the simulation results of throughput ratio of PUSCH 3-2 over PUSCH 3-1. The time delay between 4 Tx have 2 options: (0, 0, 0, 0) and (0, 65ns, 0, 65ns). Both PUSCH 3-2 and PUSCH 3-1 use wide-band feedback CQI. PUSCH 3-2 uses sub-band PMI and PUSCH 3-1 uses wide-band PMI. Detailed simulation parameters are in Table 1.
It is seen from the simulation results that among the 4 cases, EVA5 channel with (0, 65ns, 0, 65ns) has the largest throughput ratio gamma value. Gamma = 1.29 at SNR = 5dB. We propose use EVA5 channel and (0, 65ns, 0, 65ns) Tx delay for feedback mode PUSCH 3-2 over PUSCH 3-1 test.
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Figure 1. Throughput ratio of PUSCH 3-2 over PUSCH 3-1

Table 1. Simulation parameters for throughput ratio of PUSCH 3-2 over PUSCH 3-1
	Parameter
	Values

	Bandwidth
	10 MHz

	Transmission mode
	6

	Resource allocation
	50 PRB

	Propagation channel
	4x2 EVA5
4x2 ETU5

	Antenna Configuration
	Low, ULA

	Precoding granularity
	PUSCH 3-2: 6 PRB
PUSCH 3-1: 50 PRB

	Reporting mode
	PUSCH 3-2
PUSCH 3-1

	Codebook
	Rel-8 4Tx codebook

	PMI delay
	8ms

	Feedback interval
	5ms

	Transmission rank
	Rank 1

	Transmission MCS
	Adaptation according feedback WB CQI

	Max number of HARQ transmissions
	1

	Time delay between Tx antenna
	(0, 0, 0, 0) second

(0, 65E-9, 0, 65E-9) second 


Proposal 1: Introduce a PUSCH 3-2 feedback test with the following setup:
· Test metric: throughput ratio of PUSCH 3-2 over PUSCH 3-1.
· Wide-band transmission.
· Wide-band PMI for PUSCH 3-1, sub-band PMI for PUSCH 3-2.
· TM6 rank 1 with Rel-8 codebook.
· 4x2 EVA5 Low, ULA channel.
· Delay between Tx antenna: (0, 65ns, 0, 65ns).
· Test point: SNR=[5dB, 6dB].
· Throughput ratio requirement: gamma = 1.15
Figure 2 is simulation results of throughput ratio of PUSCH 3-2 over PUSCH 1-2. The detail simulation parameters are in Table 2. It is seen from Figure 2 that the throughput ratio gamma are similar for different Tx delay (0, 0, 0, 0) and (0, 65ns, 0, 65ns).  Throughput ratio gamma=1.39 at SNR=5dB. We propose use no Tx delay for test case of PUSCH 3-2 over PUSCH 1-2.
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Figure 2. Throughput ratio of PUSCH 3-2 over PUSCH 1-2

Table 2. Simulation parameters for throughput ratio of PUSCH 3-2 over PUSCH 1-2
	Parameter
	Values

	Bandwidth
	10 MHz

	Transmission mode
	9

	Resource allocation
	6 PRB

	Propagation channel
	4x2 EVA5

	Antenna Configuration
	High, X-pol

	Precoding granularity
	6 PRB

	Reporting mode
	PUSCH 3-2
PUSCH 1-2

	Codebook
	Rel-12 4Tx codebook

	PMI delay
	8ms

	Feedback interval
	5ms

	Transmission rank
	Rank 1

	Transmission MCS
	PUSCH 3-2: feedback SB CQI

PUSCH 1-2: feedback WB CQI

	Max number of HARQ transmissions
	1

	Scheduling
	PUSCH 3-2: Best SB
PUSCH 1-2: Random SB

	Time delay between Tx antenna
	(0, 0, 0, 0) second

(0, 65E-9, 0, 65E-9) second 


Proposal 2: Introduce PUSCH 3-2 feedback test:

· Test metric: throughput ratio of PUSCH 3-2 over PUSCH 1-2.

· Sub-band transmission for both PUSCH 3-2 and PUSCH 1-2.
· Frequency best sub-band scheduling for PUSCH 3-2, random sub-band scheduling for PUSCH 1-2.
· TM9 rank 1 with Rel-12 codebook.
· 4x2 EVA5 High, X-pol.
· Delay between Tx: (0, 0, 0, 0).
· Test point: SNR=[5dB, 6dB].
· Throughput ratio requirement: gamma=1.2.
3. Conclusion
In this contribution, we give some discussions on how to test feedback mode PUSCH 3-2. Our proposals are in the following.
Proposal 1: Introduce a PUSCH 3-2 feedback test with the following setup:
· Test metric: throughput ratio of PUSCH 3-2 over PUSCH 3-1.
· Wide-band transmission.
· Wide-band PMI for PUSCH 3-1, sub-band PMI for PUSCH 3-2.
· TM6 rank 1 with Rel-8 codebook.
· 4x2 EVA5 Low, ULA channel.
· Delay between Tx antenna: (0, 65ns, 0, 65ns).
· Test point: SNR=[5dB, 6dB].
· Throughput ratio requirement: gamma = 1.15.
Proposal 2: Introduce PUSCH 3-2 feedback test:

· Test metric: throughput ratio of PUSCH 3-2 over PUSCH 1-2.

· Sub-band transmission for both PUSCH 3-2 and PUSCH 1-2.

· Frequency best sub-band scheduling for PUSCH 3-2, random sub-band scheduling for PUSCH 1-2.

· TM9 rank 1 with Rel-12 codebook.

· 4x2 EVA5 High, X-pol.

· Delay between Tx: (0, 0, 0, 0).

· Test point: SNR=[5dB, 6dB].
· Throughput ratio requirement: gamma=1.2.
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