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1. Introduction

This contribution provides the system level simulation results for the EUTRA uplink. Here we evaluate the overall performance mainly on the spectral efficiency. Simulation Assumptions are based on current system concept for LTE uplink [1]. Results are provided according to framework mentioned in [2]. 

2. Simulation Assumptions
All the assumptions and scenarios are taken from [1].  Not any enhanced technologies (such as Interference Co-ordinate etc. ) are used in our evaluation. But the slow open-loop power control with 20dB target SNR for scenario 1 & 2, 10dB for scenario 3, has been used in the performance simulations
Table 1 shows the three scenarios evaluated in this contribution. Table 2 lists the assumptions and parameters used in the system performance evaluation of E-UTRA uplink.
Table 1. – UTRA and EUTRA simulation case minimum set (from 25.814)

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	10
	20
	3

	2
	2.0
	500
	10
	10
	30

	3
	2.0
	1732
	10
	20
	3


Table 2.  –Simulation Assumptions

	Parameter
	Assumption

	Band width
	10 MHz

	Resource allocation type
	Localized

	Cellular layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	User distribution
	Uniform distributed with 40 user per sector

	Antenna configuration
	1 Tx  2Rx

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz

	Lognormal shadowing
	Similar to UMTS 30.03, B 1.41.4 

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Channel model
	Typical Urban (TU)

	Maximum UE TX power
	24 dBm

	Node-B noise figure
	5 dB

	Transmit antenna gain
	0 dBi

	Receive antenna gain
	14 dBi

	Thermal noise density
	-174 dBm/Hz

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Minimum distance between UE and cell
	>= 35 meters

	Traffic model
	Full buffer

	Link to System interface
	EESM

	CQI processing delay (TTIs)
	2

	Max retrans num
	3

	H-ARQ Round Trip delay (TTIs)
	8 

	Scheduling algorithm
	Proportional Fairness

	HARQ type
	Synchronous, Chase Combining

	Power Control
	Large scare 

(SNR target = 20dB for case 1,2 and 10dB for case 3) 

	Control over head
	TDM (2 SBs per TTI)


The modulation and coding rates we adopted are listed in Table 3. The Target-BLER is 10%. 4 RBs (the size is 4*375 KHz) are combined as the size of one Layer 2 PDU. 
Table 3. –AMC parameters

	Modulation
	PI/2 BPSK
	QPSK
	8PSK
	16QAM

	Code Rate
	1/2
	1/3
	1/3
	1/2
	2/3
	3/4
	4/5
	3/4
	1/2
	2/3
	3/4
	4/5


3. Simulation Results
BLER curves for all used MC schemes are simulated in link level. Result are presented in Figure 1, these curves are used in system level simulation according to the methodology in [3].

[image: image3.wmf]-5

0

5

10

1E-3

0.01

0.1

1

                

 DFT-SOFDM uplink reference BLER curves, AWGN

BPSK 

1/3 

1/2   QPSK 

1/3 

1/2 

2/3 

3/4 

4/5

8PSK 

3/4               16QAM 

1/2 

2/3 

3/4 

4/5

BLER

Es/N0


Figure 1: reference link level curves

In system simulation, for different scenarios the spectral efficiencies of SC-FDMA we evaluated are shown and compared with those of reference WCDMA (come from the section 10.1.1 of [1]) in Table 4 as follows.

In Figure 2, we give CDF distributions of User throughput obtained from the same simulation run.

Table 4. – Evaluation Result: Full buffer, 10 MHz, 2Rx, Spectrum Efficiency
	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]
	SC-FDMA

2 Rx 

[b/s/Hz]
	% w.r.t reference

	1
	3
	0.33
	0.89
	+ 169 %

	2
	30
	0.32
	0.77
	+140 %

	3
	3
	0.26 to 0.32
	0.76
	+ 137% to 192%  
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Figure 2: CDF of User Throughput (40 Users per Sector)

4. Conclusion

In this contribution, based on current system concept [1] throughput performance of LTE uplink was evaluated. Simulation results were presented for agreed scenarios.
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