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1. Introduction
This contribution presents the E-UTRA DL system performance for the evaluation cases described in [1]. The basic transmission parameters (e.g. sub-frame duration, modulation set, RB size, RS structure, channel coding) follow the specifications in [2]. We also present the corresponding metrics for the reference case of 1x2 HSDPA with the Rake receiver.
2. Simulation Assumptions
Table 1 lists the simulation assumptions in accordance with [1]. For brevity, the additional aspects listed in [3, 4] are not again repeated here.
	Parameter
	Assumption

	Traffic Model
	Full Queue

	Number of Users
	10, 20 per Cell

	Reference System Cases
	1, 3 from [3]

	Overhead
	28.6% Control and RS (1 Tx: RS 4.76%, 2 Tx: RS 9.52%)

	Channel Model

	SCM-C for E-UTRA [4], TU6 for HSDPA, 3 Kmph

	Node B Scheduler
	PF – RR for calibration – 10% target BLER

Scheduling in time/frequency (localized)/space

	Antenna Configuration
	2x2 SU-MIMO with rank adaptation - baseline 
(1x2 for calibration and for HSDPA)

	HARQ
	Asynchronous, adaptive, IR, 5 processes

	2x2 MIMO
	SU-MIMO with LMMSE and SIC (max Rank 2, adaptive)

	Enhancement Techniques
	SIC Receiver

IC-FFR (static, re-use 1/3) – in addition to baseline re-use 1

	Scheduling Sub-Band Size
	2 RBs

	CQI Reporting Period
	5 msec

	CQI Error
	Actual - based on link simulations (e.g. [5])

	Channel Estimation
	Actual - based on link simulations

	Receiver Noise Floor
	22 dB

	Control Channels Errors
	E-UTRA: 1% PDCCH, 1% ACK, 0.1% NAK. HSDPA: Error Free

	Power Control
	No Power Control for any channel (DPDCH, DPCCH, RS)

	Max Number of HARQ Re-Tx
	3

	MCS (AWGN curves in Appendix)
	QPSK, r = {1/5, 1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4}

QAM16, r = {2/5, 1/2, 3/5, 2/3, 3/4, 4/5, 5/6}

QAM64, r = {3/5, 2/3, 3/4, 4/5, 5/6}


Table 1: Simulation Assumptions
3. Simulation Results Summary
Table 2 and Table 3 present the performance evaluation metrics in accordance to [1]. The baseline setup is also extended for the case of SIC receiver and static IC-FFR with soft re-use of 3.
Table 1: Average Cell Throughput and Spectral Efficiency

	Scenario
	1x2 Rel.6 HSDPA

Rake receiver
	2x2 E-UTRA PARC
	Spectral efficiency gain of 2x2 E-UTRA over 1x2 Rel.6

	
	
	
	

	Case 1
	3.92 Mbps, 0.80 bps/Hz
	19.8 Mbps, 1.98 bps/Hz

LMMSE receiver
	2.5x

	Case 3
	3.74 Mbps, 0.76 bps/Hz
	18.0 Mbps, 1.80 bps/Hz

LMMSE receiver
	2.4x

	Case 1
	4.08 Mbps, 0.84 bps/Hz
	20.8 Mbps, 2.08 bps/Hz

SIC & IC-FFR

(gains are due to SIC)
	2.6x

	Case 3
	3.74 Mbps, 0.76 bps/Hz
	19.1 Mbps, 1.91 bps/Hz

SIC & IC-FFR

(gains are due to SIC)
	2.5x


Table 2: 5% User (cell-edge) Throughput

	Scenario
	1x2 Rel.6 HSDPA

Rake receiver
	2x2 E-UTRA PARC
	Gain (per Hz) of 2x2        E-UTRA over 1x2 Rel.6

	
	
	
	

	Case 1
	0.104 Mbps, 0.021 bps/Hz
	0.480 Mbps, 0.048 bps/Hz
LMMSE receiver
	2.3x

	Case 3
	0.088 Mbps, 0.018 bps/Hz
	0.390 Mbps, 0.039 bps/Hz
LMMSE receiver
	2.2x

	Case 1
	0.104 Mbps, 0.021 bps/Hz
	0.620 Mbps, 0.062 bps/Hz

SIC & IC-FFR

(gains are due to IC-FFR)
	3.0x

	Case 3
	0.088 Mbps, 0.018 bps/Hz
	0.520 Mbps, 0.052 bps/Hz

SIC & IC-FFR

(gains are due to IC-FFR)
	2.9x


From the above results, for the 2x2 baseline setup, the target 3x-4x E-UTRA spectral efficiency gain is not achieved while the target 2x-3x E-UTRA gain in 5% user throughput is achieved. However, for the 1x2 Rel.6 HSDPA setup, several idealities (e.g. no control, CQI, channel estimation errors) were assumed in addition to a somewhat more frequency selective channel. Also, with IC-FFR, some of the 5% user throughput gains can be traded-off for gains in average spectral efficiency by biasing the PF scheduler towards a max C/I one. In this manner, the E-UTRA spectral efficiency gains can approach 3x while the 5% user throughput gains can still remain above 2x. Moreover, as it has previously shown in several contributions, both average and cell edge targets can be achieved for the 4x4 setup.
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Appendix
Additional information is provided below is accordance to [1].
Figure 1 presents the AWGN curves for the MCS considered in the throughout evaluation.
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Figure 1: AWGN Curves.
Figure 2 presents the geometry distribution for the evaluation Cases 1 and 3 of [3] (right) and the normalized average user throughput CDF for the calibration setup of Round Robin scheduler, 1x2, and transmission over the entire system BW (no frequency selective scheduling).
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Figure 2: Geometry distribution for Cases 1 and 3 and normalized user throughput for calibration setup.
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Figure 3: Normalized user throughput for Case 1 with LMMSE and SIC and with/out IC-FFR.
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Figure 4: Normalized user throughput for Case 3 with LMMSE and SIC and with/out IC-FFR.
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