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1. Introduction
In previous RAN4 meetings, high level agreements have been achieved for UL-MIMO PUSCH performance requirements [1]. In this contribution, we discuss the simulation assumptions and scenarios for UL-MIMO PUSCH performance requirements in more details.
2. Discussion
2.1 Scenarios for simulation
In order to cover different environments and speeds, while at the mean time limit the number of scenarios considered, we propose to consider two scenarios (namely EVA 70Hz and EPA 5Hz) for simulations. Note that for the 64 QAM as mentioned in the following section, only EPA 5Hz will be considered.
2.2 Simulation Assumptions

For PUSCH, it was agreed in the previous RAN4 meeting that performance requirements for 2Tx antenna configuration at UE will be prioritized in RAN4 [1]. Furthermore, it was agreed that the rank should be fixed for PUSCH test cases. Below, we consider rank-1 and rank-2 transmission respectively for two transmit antenna ports. We also propose to prioritize rank-2 transmission as rank-1 transmission may require no additional BS requirements [2].
2.2.1 Correlation level
For rank-2 transmission, low correlation (i.e. 
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) is considered for the MIMO channel. For rank-1 transmission, high correlation (i.e. 
[image: image3.wmf],

9

.

0

=

a

 
[image: image4.wmf]9

.

0

=

b

)  and medium correlation (i.e. 
[image: image5.wmf],

3

.

0

=

a

 
[image: image6.wmf]9

.

0

=

b

)  should be used. 
2.2.2 Modulation
1/3 QPSK, 3/4 16QAM and 5/6 64QAM are used in simulations. For 5/6 64QAM, only EPA 5Hz will be used.
2.2.3 Channel Bandwidth

We propose to consider 1.4 MHz bandwidth with 6 RBs, 3MHz with 15 RBs, 5 MHz with 25 RBs, 10 MHz bandwidth with 50 RBs, 15 MHz with 75 RBs and 20 MHz with 100 RBs.
2.2.4 BS antennas

We propose to consider 2 and 4 receive antennas at BS. ULAs are considered at both the UE and BS.  
2.2.5 Throughput
We propose to set the throughput level at 70% of the maximum throughput.

2.2.6 Others
Random precoding codebook is used for PUSCH performance requirements.

Normal CP is used in simulations 

For ideal simulation results, ideal channel and noise estimates are considered.
All other simulation assumptions, e.g. maximum number of HARQ transmissions, RV sequence, are the same as given in TS 36.104 [3].
Summary
In this contribution, we have discussed the simulation assumptions and scenarios for UL-MIMO PUSCH performance requirements. The simulation assumptions are summarized in the table below.
	Parameters
	Value

	Channel BW
	1.4/3/5/10/15/20 MHz

	Modulation
	1/3 QPSK, 3/4 16QAM, 5/6 64 QAM (only be used for EPA 5Hz)

	Correlation
	Low correlation for rank-2 transmission, high and medium correlation for rank-1 transmission 

	Number of receive antennas
	2 or 4 antennas at BS, ULA is assumed

	Evaluation point
	70% of the maximum throughput

	Cyclic prefix
	Normal

	Scenarios 
	EVA 70Hz, EPA 5Hz

	Codebook
	Random precoding codebook
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