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1 Introduction
In this contribution, we present the preliminary down-link (DL) system level simulation results for the E-UTRA based on the simulation scenario listed in [1]. The objective for this simulation is to calibrate the basic system configuration and associated performance, and particularly evaluate the DL OFDMA proposals presented in [2] and [3] with several antenna configurations and MIMO modes. With respect to MIMO implemtnation, we consider an MLD receiver. The simulation results are presented in terms of the user throughput and aggregated sector throughput.

2 Down-Link System level evaluation

The system level simulation assumptions is referred to [1] with simulation case-1, case-2 and case-3 (see Table 1) in which the carrier frequency (CF), Inter-site distance (ISD), operating bandwidth (BW), penetration loss (PLoss) and UE speed are specified. 
Table 1: UTRA and EUTRA simulation case minimum set.
	Simulation
	CF
	ISD
	BW
	PLoss
	Speed
	Channel

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

	1
	2.0
	500
	10
	20
	3
	PA

	2
	2.0
	500
	10
	10
	30
	VA

	3
	2.0
	1732
	10
	20
	3
	PB


2.1 Frame Structure and Sub-Channelization

The frame structure as shown in Figure 1 is based on the 10ms frame with 20 TTIs. Each TTI with 0.5ms interval consists of 7 OFDM symbols. The first symbol is used for control channel and the rest of others are used for data transmission including pilots.
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Figure 1: Down-link OFDM Frame Structure.

The sub-channelization formed in each TTI is referred to [2].
According to the above assumptions, the detailed frame configuration can be listed in Table 2.

Table 2: Frame Configuration of OFDMA System
	Number of Symbols per TTI
	7

	Number of Control Symbols per TTI
	1

	Number of Data Symbols per TTI
	6

	Number of Sub-Channels per TTI
	96

	Bandwidth
	10 MHz

	IFFT/FFT Block
	1024


2.2 Simulation Assumptions
Our system level simulation focuses on the down-link with the assumptions listed in Table 3.

Table 3: System Level Simulation Assumptions.

	Number of Cells
	19

	Number of Sectors per Cell
	3

	Number of UEs per sector
	20

	Antenna Structure
	1x1, 1x2, 2x2

	Maximum Retransmission Number
	3

	Centre Frequency
	2 GHz

	Transmission Power
	40 Watts (46 dBm)

	Lognormal Shadowing
	8dB

	Noise Figure
	9 dB

	Transmit Antenna Gain
	0 dBi

	Receive Antenna Gain
	14 dBi

	Maximum CIR
	30 dB

	Path-Loss
	128.1+37.6log10(R), R in km

	Penetration Loss
	20dB

	Scheduler
	Round-robin/Proportional Fair

	SM/STTD Adaptation
	On, refer to [3]


2.3 AMC Designing

The link-level curves in term of block error rate (BLER) are referred to [4, A.4.5]. The MCS set designing in terms of modulation and code rate is listed in Table 4. In addition, we assume that the channel encoding block length is fixed and equal to 1152 bits corresponding to 24 sub-channels. Chase combining HARQ is used.
Table 4: MCS Set.

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	1/3
	1/2
	2/3
	¾
	4/5
	1/2
	2/3
	3/4
	4/5


2.4 MLD Receiver Implementation
In order to implement the MLD for MIMO in system level simulation, we consider a perfect layer separation (PLS) scenario, where there is no inter-antenna interference. The effective CIR for MLD is calculated under the PLS condition by putting a penalty between MLD and PLS with multi-sub-band scheduling. The relative penalties are generated based on link-level simulation for various specified MCS sets as listed in Table 5.
Table 5: Penalty between MLD and PLS at 0.01 BLER.

	Modulation, Coding
	Penalty (dB) for case-1
	Penalty (dB) for case-2 
	Penalty (dB) for case-3

	QPSK, 1/3
	0.6
	1.0
	1.0

	QPSK, 1/2
	0.6
	1.0
	1.0

	QPSK, 2/3
	0.6
	1.0
	1.0

	QPSK, 3/4
	0.6
	1.0
	1.0

	QPSK, 4/5
	0.6
	1.0
	1.0

	16QAM, 1/2
	1.0
	1.5
	1.8

	16QAM, 2/3
	1.0
	1.5
	1.8

	16QAM, 3/4
	1.0
	1.5
	1.8

	16QAM, 4/5
	1.0
	1.5
	1.8


3 Performance Evaluation

We compare the results in terms of sector aggregated throughput and cell coverage with 10% outage requirement, listed from Table 6 to Table 11 for simulation case-1, case-2 and case-3 with round-robin and proportional fairness scheduling.
Table 6: Comparison results in terms of sector aggregated throughput and cell coverage for case-1 with round-robin scheduling.
	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	11491.6
	165

	1x2 SIMO
	16867.0
	340

	2x2 SM/STTD
	22983.2
	330

	2x2 SM/STTD, PLS
	25176.1
	375


Table 7: Comparison results in terms of sector aggregated throughput and cell coverage for simulation case-1 with proportional fairness scheduling.

	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	14163.4
	195

	1x2 SIMO
	19269.9
	460

	2x2 SM/STTD
	25933.3
	355

	2x2 SM/STTD, PLS
	28627.4
	405


Table 8: Comparison results in terms of sector aggregated throughput and cell coverage for simulation case-2 with round-robin scheduling.

	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	10453.0
	160

	1x2 SIMO
	15868.8
	350

	2x2 SM/STTD
	20897.9
	310

	2x2 SM/STTD, PLS
	23144.6
	365


Table 9: Comparison results in terms of sector aggregated throughput and cell coverage for simulation case-2 with proportional fairness scheduling.

	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	13041.9
	200

	1x2 SIMO
	17850.4
	415

	2x2 SM/STTD
	23986.3
	360

	2x2 SM/STTD, PLS
	26235.4
	420


Table 10: Comparison results in terms of sector aggregated throughput and cell coverage for simulation case-3 with round-robin scheduling.
	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	9886.2
	100

	1x2 SIMO
	14419.9
	215

	2x2 SM/STTD
	19068.7
	210

	2x2 SM/STTD, PLS
	23388.5
	250


Table 11: Comparison results in terms of sector aggregated throughput and cell coverage for simulation case-3 with proportional fairness scheduling.

	Antenna Configuration
	Sector Aggregated Throughput (Mbps)
	Cell Coverage with 10% outage rate (kbps)

	1x1 SISO
	11204.9
	100

	1x2 SIMO
	15783.3
	240

	2x2 SM/STTD
	20903.2
	215

	2x2 SM/STTD, PLS
	25254.9
	255


4 Conclusions
In this contribution, the system level simulation results for the E-UTRA are presented. The DL OFDMA proposal presented in [1] with several antenna configurations and MIMO modes are evaluated. To implement MLD receiver, we simply generate the effective CIR by assuming the perfect lay separation and then put a penalty between MLD and PLS. Based on our system level evaluation, the adaptive SM/STTD based OFDMA on DL provides a much better sector throughput (between 30 and 35 percent gain as opposed to 1x2 SIMO) and coverage performance.
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