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1. Introduction

In this document, the performance of Rel-5/6 HSDPA is compared to EUTRA OFDM DL under identical simulation assumptions.  A text proposal is included at the end of the section summarizing the result of the simulation study.
2. Simulation Results

System simulations were used to determine the throughput performance of 3GPP EUTRA OFDM DL and HSDPA based on the simulation assumptions give in Table-1. The simulation results are provided for full buffer traffic for the cases listed in Table-2.  

Table 1.  Simulation Assumptions

	Parameter
	Assumption

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

	Inter-site distance (ISD)
	As per Table-2

	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

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	20dB 

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth mode
	2.0GHz / 5MHz  for HSDPA and 10 MHz for EUTRA

	Channel model
	Typical Urban (TU)

	UE speeds of interest
	3km/h, 30km/h

	Total BS TX power (Ptotal)
	46 dBm

	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

	AMC
	ON

	HARQ
	IR with N=6 Stop&Wait HARQ protocol

	UE Receiver HSDPA / OFDMA Receiver
	Type 1 (Rake with antenna Diversity) / OFDMA with antenna Diversity

	Channel-dependent scheduling
	PF: Frequency Selective for OFDMA and PF for HSDPA

	Overhead Channels
	25-30% HSDPA (20% power overhead: CPICH+P/S CCPCH); (5 to 10% power overhead: HS-SCCH+FDPCH are explicitly modeled)
29% for EUTRA OFDM ( 2 out of 7 symbols per sub-frame)

	CQI feedback 
	EUTRA: RB size of 375 KHz, Feedback delay of 3 TTI

HSDPA: Feedback delay of 3 TTI

	Link to System Mapping
	EUTRA: EESM, HSDPA: QSM


Table 2. Simulation Cases

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	HSDPA

(MHz)
	E-UTRA

(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	5
	10
	20
	3

	2
	2.0
	500
	5
	10
	10
	30

	3
	2.0
	1732
	5
	10
	20
	3


Table 3 and Table 4 summarize the simulation results.
Table 3.  HSDPA Full Buffer @ 5 MHz

	Case
	Speed

(kph)
	HSDPA

(Mbps)
	SE

	1
	3
	4.09
	0.82

	2
	30
	3.36
	0.67

	3
	3
	3.98
	0.80


Table 4. EUTRA Full Buffer @ 10 MHz

	Case
	Speed

(kph)
	EUTRA OFDMA

 (Mbps)
	SE

	1
	3
	18.4
	1.84

	2
	30
	15.1
	1.51

	3
	3
	16.2
	1.62


3. Conclusions
Based on the simulation results it can be concluded that EUTRA approaches 3 times improvement in spectral efficiency over HSDPA with Type 1 receiver for full buffer traffic.  Further EUTRA improvement may be achieved through the use of transmit diversity or MIMO conditioned on the requirements given in [5].  Using a Type 3 receiver for HSDPA will reduce the difference in performance.
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