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1. Introduction
In this contribution we present UL system simulation results based on the agreed assumptions for ITU-R submission [1]. It is observed that a 1x4 Rel8 baseline configuration can meet the ITU requirements for the ITU indoor (InH), urban macro (UMa) and rural macro (RMa) scenarios. For the urban micro scenario the performance is achieved with 2x4 SU-MIMO. 
2. Simulation Assumptions
A list of simulation assumptions is provided in Table 1 according to the set of evaluation parameters agreed in RAN1#57bis [1]. 

Table 1: Simulation Assumptions

	Parameters
	Setting

	Duplex method
	FDD

	Cell layout
	Hexagonal grid 19 sites, 3 cells per site

	System load
	Average 10 UEs per cell with full buffer traffic

	System bandwidth
	20MHz for ITU indoor hotpot, 10MHz otherwise

	eNB antenna configuration
	4 co-polarized antennas with 4( spacing (A)
4 co-polarized antennas with 1/2( spacing (C)

	UE antenna configuration
	2 co-polarized antennas with 1/2( spacing

	Handover margin
	1.0 dB

	Uplink scheduler
	Proportional fair

	Scheduling delay
	4ms

	Uplink link adaptation
	Nonideal based on delayed SRS measurements

	Power control
	Fractional power control, alpha = 0.8, P0 adapted to the environment

	Receiver algorithm
	MMSE with interference rejection combining

	Channel estimation
	Nonideal for both SRS and DmRS

	Sounding period
	5ms

	HARQ scheme
	Chase combining,  maximum 4 transmission

	Overhead
	PUCCH: 4RBs


3. Performance Results

The 1x4 SIMO results are shown in Tables 2 and 3 for the spectral efficiency and effective IoT respectively. The definition of the effective IoT is given in [2]. It can be seen that the UMi cell average spectral efficiency does not meet the ITU requirements. The UMi performance requirement can be met by employing Release 8 MU-MIMO and/or SU-MIMO. Table 3 shows the results for 2x4 SU-MIMO for the UMi scenario. 
Table 2: 1x4 SIMO system simulation results 
	
	Scenario
	Target
	1x4 antenna configuration (A)
	1x4 antenna configuration (C)

	Cell average spectral efficiency(bps/Hz)
	InH
	2.25
	3.48
	3.47

	
	UMi
	1.8
	1.73
	1.72

	
	UMa
	1.4
	1.55
	1.52

	
	RMa
	0.7
	1.87
	1.82

	Cell edge spectral efficiency (bps/Hz)
	InH
	0.07
	0.240
	0.241

	
	UMi
	0.05
	0.072
	0.071

	
	UMa
	0.03
	0.056
	0.045

	
	RMa
	0.015
	0.080
	0.066


Table 3: Effective IoT 
	
	Scenario
	Target
	1x4 antenna configuration (A)
	1x4 antenna configuration (C)

	Effective IoT (dB)
	InH
	10
	0.13
	0.16

	
	UMi
	10
	8.92
	9.10

	
	UMa
	10
	7.80
	7.73

	
	RMa
	10
	7.05
	7.30


Table 4: 2x4 SU-MIMO system simulation results 
	
	Scenario
	Target
	2x4 antenna configuration (C)

	Cell average spectral efficiency(bps/Hz)
	UMi
	1.8
	1.93

	Cell edge spectral efficiency (bps/Hz)
	UMi
	0.05
	0.075

	Effective IoT (dB)
	UMi
	10
	9.78


4. Conclusion
It has been shown that a 1x4 Rel8 baseline configuration can meet most of the ITU-R performance requirements. For the UMi scenario the performance requirement is satisfied using 2x4 SU-MIMO. 
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