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1. Introductions
This contribution provides preliminary simulation results on the performance of LTE FDD system in order to demonstrate target fulfillment of ITU requirements for IMT-Advanced on spectral efficiency. The evaluations are based 4x2 close loop SU-MIMO for DL and 1x4 SIMO for UL with full buffer traffic.

2. Simulation Parameters
The simulation parameters are outlined in Table 1 which is based on the agreed baseline assumptions in last RAN1 #57 meeting [1]. 
Table 1.  Simulation Parameters and Assumptions
	Parameter
	Value and Assumption

	General
	Parameters and assumptions not explicitly stated here according to
ITU guidelines M.2135 [2] and 3GPP specifications

	Duplex method 
	FDD 10+10MHz except InH with 20+20MHz

	Network synchronization
	Synchronized

	Handover margin
	1dB

	Downlink transmission scheme 
	4x2 MIMO closed loop precoding spatial multiplexing

	Downlink scheduler
	Proportional Fair in Time and Frequency 

	Downlink link adaptation
	Non-ideal, based on CQI/PMI/RI reports. 
Wideband PMI, 6RB Sub-band CQI on PUSCH (mode 3-1),
5ms CQI/PMI/RI reports periodicity,
6ms delay total (measurement in subframe n is used in subframe n+6)
CQI measurement error: N(0,1) per PRB
MCSs based on LTE transport formats [36.213]

	Downlink HARQ scheme
	Incremental Redundancy (IR) , Maximum 4 transmissions
Initial target FER: 10%

	Downlink receiver type
	MMSE with interference rejection combining(IRC)

	Uplink transmission scheme
	1x4 SIMO without MU-MIMO

	Uplink scheduler
	Channel dependent scheduling

	Uplink Power control
	No Fractional power control, alpha=1.0 
Target IoT = 13dB

	Uplink Link adaptation
	Non-ideal, based on delayed SRS-based measurements
3ms delay (measurement in subframe n is used for UL grant in subframe n+3)
10ms periodicity and total BW for SRS transmission
MCSs based on LTE transport formats [36.213]

	Uplink HARQ scheme
	Incremental Redundancy (IR), Maximum 4 transmissions
Initial target FER: 10%

	Uplink receiver type
	MMSE with interference rejection combining(IRC)

	Antenna configuration
base station
	a) Uncorrelated co-polarized:
Co-polarized antennas separated 4 wavelengths
(illustration for 4 Tx: |         |          |          |)


b) Grouped co-polarized:
Two groups of co-polarized antennas. 10 wavelengths between centers of each group. 0.5 wavelength separation within each group
(illustration  for 4 Tx: ||          || )

c) Correlated: co-polarized:
0.5 wavelengths between antennas
(illustration for 4 Tx: |||| )


	Antenna configuration  UE
	Vertically polarized antennas, 0.5 wavelengths separation at UE

	Channel estimation
	ideal

	Control channel and reference signal overhead, Acknowledgements etc. 
	L=3 symbols for PDCCH Overheads
4RB for PUCCH Overheads

	Feedback and control channel errors
	Ideal


3. Performance Results
The simulation results for three antenna configurations are shown in Table 2 and 3 for downlink and uplink, respectively.  The required values for IMT-A numbers are shown as reference. The corresponding normalized per-user throughput CDF are shown in figure 1-4.
Table 2.  IMT-Advanced spectral efficiency requirements and LTE DL baseline results

	Minimum technical requirements item
	Scenario
	ITU

required value
	Evaluated LTE  performance (a)/(b)/(c)

	Cell spectral efficiency(bit/s/Hz/cell)
	Indoor Hotspot
	3
	4.13 / 4.15 / 4.13

	
	Urban Micro
	2.6
	1.99 / 2.11 / 2.27

	
	Urban Macro
	2.2
	1.65 / 1.74 / 1.97

	
	Rural Macro
	1.1
	2.10 / 2.11 / 2.33

	Cell edge user spectral efficiency(bit/s/Hz/cell)
	Indoor Hotspot
	0.1
	0.196 / 0.208 / 0.201

	
	Urban Micro
	0.075
	0.066 / 0.070 / 0.080

	
	Urban Macro
	0.06
	0.046 / 0.049 / 0.061

	
	Rural Macro
	0.04
	0.066 / 0.066 / 0.082


Table 3.  IMT-Advanced spectral efficiency requirements and LTE UL baseline results

	Minimum technical requirements item
	Scenario
	ITU

required value
	Evaluated LTE  performance

	Cell spectral efficiency(bit/s/Hz/cell)
	Indoor Hotspot
	2.25
	3.49 / 3.49 / 3.48

	
	Urban Micro
	1.8
	1.91 / 1.93 / 1.88

	
	Urban Macro
	1.4
	1.47 / 1.43 / 1.41

	
	Rural Macro
	0.7
	1.76 / 1.74 / 1.67

	Cell edge user spectral efficiency(bit/s/Hz/cell)
	Indoor Hotspot
	0.07
	0.245 / 0.244 / 0.239

	
	Urban Micro
	0.05
	0.108 / 0.107 / 0.102

	
	Urban Macro
	0.03
	0.091 / 0.087 / 0.086

	
	Rural Macro
	0.015
	0.099 / 0.098 / 0.092


[image: image1.emf]0

10

20

30

40

50

60

70

80

90

100

0.0 0.2 0.4 0.6 0.8 1.0 1.2

Downlink Normalized User Throughput [bps/Hz]

C.D.F. [%]

(a)

(b)

(c) 

[image: image2.emf]0

10

20

30

40

50

60

70

80

90

100

0.00 0.20 0.40 0.60 0.80 1.00

Uplink Normalized User Throughput [bps/Hz]

C.D.F. [%]

(a)

(b)

(c) 


Figure 1.  Normalized Per User Throughput over Indoor Hotspot scenario
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Figure 2.  Normalized Per User Throughput over Urban Micro scenario
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Figure 3.  Normalized Per User Throughput over Urban Macro scenario
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Figure 4.  Normalized Per User Throughput over Rural Macro scenario
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