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1 Introduction

This document presents HSDPA Multicarrier (up to 8 carriers) simulations results for bursty FTP and NGMN traffic models.

2 System Level Simulation Results
The system level simulation results are shown in this section. For a meaningful comparison, the results are presented in a normalized manner, as a function of the number of users per carrier or offered load per carrier. For example, 1 user per carrier corresponds to a population of

· 8 users per a oct carrier deployment

· 4 users per a quad carrier deployment

· 1 user per a single carrier deployment

The aim is to draw a comparison for a constant “user density per Hz”. Similarly, cell throughput figures are presented in a normalized, “per carrier” manner.

Independent HARQ processes were assumed on each carrier, with 70% of transmit power allocated to HS-PDSCH.

Proportionally fair scheduling was assumed, with the forgetting factor equal to 0.1. The PF metrics were formed on each carrier based on the total throughput history from all carriers to the UE, and then the UE was scheduled separately on each carrier based on the “per carrier” PF metric.
Type-3 receiver was assumed.
Results for the FTP Bursty Traffic Model
Results obtained with the FTP bursty traffic model used in the oct-carrier investigations are shown in this section.

From figures 1, 2 and 3 we can observe significant gains when progressing from the single to quad and oct carrier scenario. Owing to the increased user throughputs, the data burst are served faster and the traffic queues are shorter as the number of carriers increases. The gain trend is consistent for both Pedestrian A and Vehicular A channel types.
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Figure 1 –User throughput cdf; bursty traffic model.
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Figure 2 – Mean cell throughput; bursty traffic model.
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Figure 3 – Mean packet call delay and bursty traffic model.

Results for the NGMN Bursty Traffic Model

Results obtained with the bursty traffic model popularized by the NGMN set of simulations are shown in this section. With this traffic model, the users are randomly created and persist only for the duration of the call. After a successful transmission, the users are removed from the simulation environment. The main model parameters are the CellOfferedLoad and the FileSize. Thus, the packet interarrival time is calculated as CellOfferedLoad/FileSize. The simulations were configured to terminate upon the completion of 3000 successful packet transfers.

Similarly to the FTP model, significant gains can be observed when progressing from the single to quad and oct carrier scenario. The gains decay with the increase of the traffic. 
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Figure 4 – Mean packet call throughput vs offered load per carrier; NGMN traffic model.
[image: image9.png]PedA3 - NGMN traffic

55

g5 £ —

E:

=3

= It

G T S

—
W+ Y ®L N -1y O
~ @ o - =
[sdqu] 1e1uea sadindybnoiyy @ uesy

Offeredload per carrier [Mbps]




[image: image10.png]VehA3 - NGMN traffic

—=#— quad carrier

—— single carrier]
|| —&— oct carrier

<+ 0 ®

i
[sdqu] 18111e:

05

o
o -

9 1adindyBnoiyyea uesy

Offeredload per carrier [Mbps]




Figure 5 – Mean cell throughput per carrier vs offered load per carrier; NGMN traffic model. 
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Figure 6 – Mean packet call delay vs offered load per carrier; NGMN traffic model.
3 Conclusions

We presented system level simulation performance results comparing single, quad and oct carrier HSDPA in a single band. For the sake of fair comparison a constant “user density per Hz” was used. Significant gains were observed when progressing from the single to quad and oct carrier scenario especially for low and moderate loads.

Owing to the increased user throughputs, the data burst are served faster and the traffic queues are shorter as the number of carriers increases thus the packet congestion reduction is observed (see Figure 5 and Figure 6).
Annex 1 - Simulation Assumptions

Assumptions are shown in Table A-1.  

Table A-1 Simulation assumptions for Multicarrier.

	Parameter
	Value

	Layout
	Macrocell, hexagonal, 3 sector sites

	Number of sites
	19 (57 cells)

	ISD
	1000m

	Range law
	128.1 + 37.6log10 (R), R in km

(assumes all carriers @ 2GHz)

	Shadow fading
	8dB, 100% correlated between carriers

(assumes adjacent carriers)

	Inter/intra site correlation
	100% for intra, 50% for inter

	TX power
	43dBm / carrier

	Noise
	-174dBm/Hz

	Penetration loss
	10dB

	Beamwidth
	70 degrees

	Front to Back ratio
	20dB

	Node B antenna gain
	14dBi

	UE antenna gain
	0dBi

	UE Noise Figure
	9dB

	Handover margin
	3dB

	Fast fading channels
	PA3 for NGMN only, VA3 for NGMN & bursty

Fast fading 0% correlated between carriers

	Power overhead for control channels
	30%

	CQI
	Delay 9 slots, 1dB noise

	UE receiver
	Type 3 , 64QAM

	Intercell interference
	Bursty interference for the FTP traffic model.
Full-power interference for the NGMN traffic model.

	HSDPA operation
	Independent WCDMA signals and HARQ processes on each carrier. Joint scheduling: Form PF metrics on each carrier based on the total throughput on all carriers to the UE, and then schedule each carrier based on the PF metrics separately. Forgetting factor 0.1.

	Traffic model
	Bursty as in 25.825, 5sec inter-arrival time (1Mb packets)
2MB packet size for NGMN [1]
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