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1.  Peak Rate (DL)

1.1.  Introduction
This section presents link-level simulation results on the peak data rate with 1 and 2 transmitter antennas for OFDM radio access in the E-UTRA downlink
1.2.  Simulation Assumption
Table 1‑1 Simulation parameters
	Parameters
	Assumptions

	System bandwidth
	20 MHz

	Su-carrier spacing
	15 kHz

	Sampling rate
	30.72 Msample / sec

	TTI length
	1.0msec (14 OFDM symbols)

	Useful symbol duration
	66.67μsec/ 2048 samples

	Cyclic Prefix duration
	4.69μsec/ 144 samples

	Modulation Scheme and
channel coding rate
	QPSK (1/2, 2/3)

16QAM (1/2, 2/3, 3/4)

64QAM (2/3, 3/4, 4/5, 5/6, 8/9)

	Channel Coding / decoding
	Turbo coding (K=4) / Max-Log-MAP decoding

	Pilot and control channel overhead
	29%

	Number of transmitter antennas
	1 / 2

	Number of receiver antennas
	2

	FFT timing detection
	ideal

	Channel estimation
	2 dimensional channel estimation

	Signal separation
	LMMSE

	Channel model
	6-ray Typical Urban / SCM-C

	Maximum Doppler frequency

(UE velocity)
	fD=5.55Hz (3km/h)


1.3.  Simulation Results
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Figure 1‑1 Throughput performance (1x2 configuration, Typical Urban model)
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Figure 1‑2 Throughput performance (2x2 configuration, Typical Urban model)
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Figure 1‑3 Throughput performance (1x2 configuration, SCM-C model)
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Figure 1‑4 Throughput performance (2x2 configuration, SCM-C model)
Table 1‑2 E-UTRA peak rate

	Assumptions
	1 transmitter antenna,
64QAM, R=8/9
	2 transmitter antennas,

64QAM, R=8/9

	E-UTRA peak rate
	63.6 Mbps
	127.2 Mbps


1.4.  Conclusion

This section showed the peak data rate in the downlink. 63.6 Mbps and 127.2 Mbps are achieved by 64QAM R=8/9 at the average received ES/N0 of 25dB with 1 transmitter antenna and 35dB with 2 transmitter antennas, respectively. 
2.  Full Queue System Evaluation

2.1.  Introduction

This section presents system-level simulation results on the average cell throughput, average user throughput and 5%-tile user throughput of E-UTRA and Rel.6 downlink.

2.2.  Simulation assumptions
Table 2-1 UTRA and EUTRA simulation case minimum set 
	Simulation 
case
	CF
(GHz)
	ISD
(meter)
	BW
(MHz)
	PLoss
(dB)
	Speed
(km/h)

	1
	2.0
	500
	10
	20
	3

	3
	2.0
	1732
	10
	20
	3


Table 2-2 Macro-cell system simulation baseline parameters
	Parameters
	Assumptions

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sector per site

	Inter-site distance
	500, 1732m

	Distance-dependent path loss
	L=128.1+ 37.6log10(.R), R in kilometers

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m

	Shadowing correlation
	Between cells
	1.0

	
	Between sectors
	0.5

	Penetration Loss  
	20dB

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	2GHz/10MHz

	Channel model
	Typical Urban (TU) 

	UE speeds of interest
	3km/h

	Total BS TX power (Ptotal)
	46dBm (LTE)

43dBm (Rel6)

	Inter-cell Interference Modelling
	Explicit modeling 

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


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	35 meters


Table 2-3 UTRA UE parameters
	Parameters
	Model Assumptions

	Receiver
	2 Antennas

	Antenna gain
	0 dBi

	Noise Figure
	9dB

	HSDPA UE Capability Category
	14Mbps (15 codes) ,   Capability Category 10


Table 2-4 EUTRA UE parameters
	Parameters
	Model Assumptions

	Receiver
	2 Antennas

	Antenna gain
	0 dBi

	Noise Figure
	9dB


Table 2-5 Rel6 UTRA Node-B parameters
	Parameters
	Model Assumptions

	Node-B Transmitter
	1 Antenna

	BS antenna gain plus cable loss
	14 dBi for micro, macro cell case

	Node-B HS-DSCH codes (N)
	N = 15 – DPCH code overhead

	Noise Figure
	5 dB

	Pilot channel power overhead (P_PILOT)
	10% (CPICH)

	Common channel power overhead

(P_OVHD)
	10% (SCH, P-CCPCH, S-CCPCH)

	Power available for

HS-DSCH/HS-SCCH/DPCH
	100% - P_PILOT - P_OVHD

	HS-SCCH
	Explicitly modelled

	DL DPCH (F-DPCCH or Assoc.)
	Explicitly modelled


Table 2-6 EUTRA Node-B parameters

	Parameters
	Model Assumptions

	Node-B Transmitter
	1 Antennas

	Noise Figure
	5 dB

	BS antenna gain plus cable loss
	14 dBi


Table 2-7 Other configurations for LTE

	Parameters
	Assumptions

	NodeB scheduler
	PF in time and frequency

	Link Adaptation
	EESM mapping

	HARQ
	Asynchronous adaptive with CC

6 processes

	Interference coordination
	Reuse 1

	Power Control
	No power control

	CQI reporting interval
	Every 5ms interval with 2ms delay

	CQI reporting bandwidth
	2RB (360kHz)

	Channel Estimation
	Ideal

	Control Channel Overhead
	3 OFDM symbols per sub-frame

	Traffic Model
	Full Queue


[image: image7.emf]0

1

2

3

4

5

6

-10 -5 0 5 10 15 20

SNR [dB]

Normalized throughput [bps/Hz]

QPSK

16QAM

64QAM


Figure 2-1 Normalized Throughput vs SNR for AWGN channel
2.3.  Simulation Results

Table 2-8 Downlink full queue system evaluation results (case 1)
	Metric
	2a) Avg cell throughput and spectrum efficiency (x Rel6)
	2b) Avg user throughput and spectrum efficiency
	2c) Cell-edge user throughput and spectrum efficiency

	Rel6 (5MHz)
	3.1 Mbps

0.62 bps/Hz/cell (1.0)
	0.3 Mbps

0.06 bps/Hz/user (1.0)
	0.1 Mbps

0.02 bps/Hz/user (1.0)

	E-UTRA baseline

Non-MIMO
	16.1 Mbps

1.6 bps/Hz/cell

(2.6)
	1.6 Mbps

0.16 bps/Hz/user

(2.6)
	0.5 Mbps

0.05 bsp/Hz/user

(2.5)


Table 2-9 Downlink full queue system evaluation results (case 3)

	Metric
	2a) Avg cell throughput and spectrum efficiency (x Rel6)
	2b) Avg user throughput and spectrum efficiency
	2c) Cell-edge user throughput and spectrum efficiency

	Rel6 (5MHz)
	3.1 Mbps

0.62 bps/Hz/cell (1.0)
	0.3 Mbps

0.06 bps/Hz/user (1.0)
	0.09 Mbps

0.018 bps/Hz/user (1.0)

	E-UTRA baseline

Non-MIMO
	15.5 Mbps

1.55 bps/Hz/cell

(2.5)
	1.5 Mbps

0.15 bps/Hz/user

(2.5)
	0.47 Mbps

0.047 bsp/Hz/user

(2.6)
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Figure 2-2 Downlink normalized user throughput CDF (case 1)
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Figure 2-3 Downlink normalized user throughput CDF (case 3)
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Figure 2-4 Downlink geometry distribution

2.4.  Conclusion
This section showed the average cell throughput, average user throughput and 5%-tile user throughput of E-UTRA and Rel.6 downlink for the case 1 and 3 based on R1-070674.

_1177244166.unknown

_1179921060.unknown

