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1
Introduction
In this document, we evaluate the performance of MC-WCDMA (LCR) HSDPA based E-UTRA downlink in different scenarios. The detailed MC-WCDMA (LCR) based E-UTRA system description and assumptions are given in [1] and [2].
3
Simulation Assumptions

The impact to the system performance is evaluated from the following aspects:

· Multi-carrier scheduling

· Different deployment scenarios as defined in [3]. 
· Only Rx diversity results

· Results for one and two HS-SCCHs per LCR carrier. 
The rest of the assumptions are outlined in Table 1.

	Parameter
	Explanation/Assumption

	Cellular layout
	19 Node-B, 3-cell sites

	Number of UEs per cell
	10 UEs 

	Antenna horizontal pattern
	70 deg (-3 dB) with 20 dB front-to-back ratio

	Site to site distance
	Varied according to link budget

	Propagation model
	Varied according to link budget

	CPICH power
	-10 dB

	Other common channels
	-10 dB/-7dB (for 20%/30% overhead)

	Power allocated to HSDPA transmission, including associated signalling
	Max. 80%/70% of total cell power for 20%/30% overhead

	Slow fading
	Log normal distribution

	Standard deviation of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	2000 and 900 MHz

	BS antenna gain
	14 dBi

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	Penetration loss
	Varied according to link budget

	Thermal noise density
	-174 dBm/Hz

	Fast HARQ scheme
	IR combining

	Number of retransmissions
	3

	Scheduling algorithm
	Proportional Fair

	BS total Tx power
	43 dBm

	TTI length
	2 msec

	MCS feedback delay
	2 TTIs

	MCS selection
	<=10% of the raw BLER

	Number of Rx antennas
	2

	Specific fast fading model
	Jakes spectrum

	Antenna correlation
	Urban macro as given in Table 5.1 in [4]

	Intercell interference modeling
	Serving cell modeled as multipath and spatially correlated processes with RxD

Remaining 56 cells modeled as single path Rayleigh fading

	Link to system interface
	10 AWGN curves (in Annex B) used along with the corresponding payload and Doppler adjustment

	Bandwidth
	Varied according to link budget


Table 1

Simulation Assumptions

The channel power/delay profile is given in Table 2 and is the result of convolving the actual TU model channel taps by the pulse shape filter of LCR. 
	TU Channel Model
	Path 1 
	Path 2 
	Path 3 
	Path 4

	Power (dB)
	-1.36
	-8.77
	-23.29
	-14.11

	Delay (ns)
	0.22
	1.68
	3.57
	4.8


Table 2

TU Channel Model Power/Delay Profile

The deployment scenarios as proposed in [3] are listed in Table 3.

	Scenario
	Carrier Frequency
	Bandwidth (MHz)
	Site-to-site Distance

(m)
	Penetration Loss

(dB)
	Speed (km/hr)
	Propagation Model

	D1
	2 GHz
	10
	500
	20
	3
	L = 128.1 + 37.6 Log10(R)

	D2
	2 GHz
	10
	500
	10
	30
	L = 128.1 + 37.6 Log10(R)

	D3
	2 GHz
	10
	1732
	20
	3
	L = 128.1 + 37.6 Log10(R)

	D4
	900 MHz
	1.25 & 2.5
	1000
	10
	3
	L = 120.9 + 37.6 Log10(R)


Table 3

Deployment Scenarios
2
Simulation Results
2.1
System Performance with Receive Diversity 
In Table 4, we show the system performance with 2 receive antennas. Fairness plots for LCR HSDPA with type III receiver and with multi-carrier scheduling for the different link budgets are presented in Figure 1-5.
	Link Budget
	Speed

(kph)
	Bandwidth (MHz)
	Number of LCR Carriers
	LCR 20% OH
,  2U
 (Mbps)
	LCR 30% OH,  2U (Mbps)
	LCR 20% OH,  1U (Mbps)
	LCR 30% OH,  1U (Mbps)

	D1
	3
	10
	7
	15
	14.49
	15
	14.47

	D2
	30
	10
	7
	8.91
	8.48
	8.9
	8.45

	D3
	3
	10
	7
	13.82
	13.21
	13.7
	13.24

	D4
	3
	1.25
	1
	1.87
	1.8
	1.85
	1.79

	
	
	2.5
	2
	3.95
	3.82
	3.93
	3.8


Table 4

System throughput with 2 receive antenna
	Link Budget
	Speed

(kph)
	Bandwidth (MHz)
	Number of LCR Carriers
	LCR 20% OH,  2U (b/s/Hz)
	LCR 30% OH,  2U (b/s/Hz)
	LCR 20% OH,  1U (b/s/Hz)
	LCR 30% OH,  1U (b/s/Hz)

	D1
	3
	10
	7
	1.50
	1.45
	1.50
	1.45

	D2
	30
	10
	7
	0.89
	0.85
	0.89
	0.85

	D3
	3
	10
	7
	1.38
	1.32
	1.37
	1.32

	D4
	3
	1.25
	1
	1.50
	1.44
	1.48
	1.43

	
	
	2.5
	2
	1.58
	1.53
	1.57
	1.52


Table 5

Spectral Efficiency with 2 receive antenna
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Figure 1
Fairness Plot for Link Budget D1
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Figure 2
Fairness Plot for Link Budget D2
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Figure 3
Fairness Plot for Link Budget D3
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Figure 4
Fairness Plot for Link Budget D4 (1.25MHz)
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Figure 5:  Fairness Plot for Link Budget D4 (2.5MHz)

3
Conclusions
In this document we presented the performance of MC-WCDMA (LCR) based E-UTRA downlink for the scenarios in [3].
4
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Annex A. MCS table

Table 6 lists the MCSs used for the system simulations. 


	# SF16 codes
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition

	5
	QPSK
	1/3
	1600
	424

	
	
	1/2
	2400
	624

	
	
	2/3
	3200
	824

	
	
	3/4
	3600
	924

	
	
	4/5
	3840
	984

	
	16QAM
	1/2
	4800
	1224

	
	
	2/3
	6400
	1624

	
	
	3/4
	7200
	1824

	
	
	4/5
	7680
	1944

	10
	QPSK
	1/3
	3200
	824

	
	
	1/2
	4800
	1224

	
	
	2/3
	6400
	1624

	
	
	3/4
	7200
	1824

	
	
	4/5
	7680
	1944

	
	16QAM
	1/2
	9600
	2424

	
	
	2/3
	12800
	3224

	
	
	3/4
	14400
	3624

	
	
	4/5
	15360
	3864

	15
	QPSK
	1/3
	4800
	1224

	
	
	1/2
	7200
	1824

	
	
	2/3
	9600
	2424

	
	
	3/4
	10800
	2724

	
	
	4/5
	11520
	2904

	
	16QAM
	1/2
	14400
	3624

	
	
	2/3
	19200
	4824

	
	
	3/4
	21600
	5424

	
	
	4/5
	23040
	5784


Table 6

MCS
Annex B. Link Curves used in System sim

The AWGN reference link curves used in the system simulations are given in Figure 6 and Figure 7.
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Figure 6

AWGN Link Performance – QPSK
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Figure 7

AWGN Link Performance – 16QAM



















































� OH: power overhead


� U: simultaneous users per carriers i.e. number of HS-SCCHs per carrier
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