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1 Introduction

At the RAN1 #57 meeting it was agreed to evaluate LTE Rel8 uplink performance results with respect to the ITU-R performance requirements. In this contribution we show preliminary results for a 1x4 UL system with full buffer traffic.
2 Simulation Models and Assumption

A list of simulation assumptions are provided in Table 1 based on the agreed assumptions in [1]. A 1x4 antenna configuration with co-polarized antenna array is assumed with 4( spacing at the eNB. More detailed channel models and assumptions can be found in IMT.EVAL [2]. 
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

	UE antenna configuration
	1 antenna

	Uplink scheduler
	Proportional fair and frequency selective

	Uplink transmission scheme
	1x4 without MU-MIMO

	Scheduling delay
	4ms

	BS antenna downtilt
	InH: N/A,  Umi: 12deg, Uma: 12deg, Rma: 6 deg

	Receiver algorithm
	MMSE

	Channel estimation
	Ideal

	SRS period
	5ms

	HARQ scheme
	Chase combining,  maximum 4 transmission

	Overhead for UL CCH
	4 PRBs


	Power control
	Fractional power control according to 36.213 with alpha adaptation


3 Performance Results
The average cell spectral efficiency and cell edge spectral efficiency (bps/Hz) for ITU indoor hotspot, ITU urban micro, ITU urban macro and ITU rural macro cases are compared with the ITU target performances in Table 2.
Table 2: System simulation results 

	Minimum technical requirements item
	Scenario
	Rel-8 1x4
	ITU Target
	Gap from target

	Cell average spectral efficiency(bps/Hz)
	Indoor
	3.297
	2.25
	47%

	
	Urban Micro
	1.832
	1.8
	1.8%

	
	Urban Macro
	1.714
	1.4
	22%

	
	Rural Macro
	1.996
	0.7
	185%

	Cell edge spectral efficiency (bps/Hz)
	Indoor
	0.224
	0.07
	220%

	
	Urban Micro
	0.07
	0.05
	40%

	
	Urban Macro
	0.063
	0.03
	110%

	
	Rural Macro
	0.102
	0.015
	580%


It can be seen that a Rel 8 LTE 1x4 system can meet the ITU UL requirements. However, the cell average spectral efficiency for the urban micro scenario barely meets the performance requirement with very little (1.8%) margin. For this scenario UL SU-MIMO or MU-MIMO is recommended to increase the margin.
4 Conclusion
In this contribution we have presented a set of preliminary performance results for ITU-R submission. It is shown that the Rel8 1x4 system can easily meet the ITU indoor hotspot, urban macro and rural macro scenarios with significant margins. There is very little margin for the cell average spectral efficiency in the ITU urban micro scenario. Given that some of the assumptions are ideal we recommend MU-MIMO or UL SU-MIMO for the urban micro scenario.
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