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BSC: Base Station
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1.2 Ortungssystem WCDNMA

UE: User Equipment
SAS: Stand Alone Assisted GPS §
SMLC: Serving Mobile ///./
SRNC: Serving Network R

MSC: Mobile ////
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3.1 Cell-ID

Vorgehensweise:

® Einfachste Methode der Ortung
® Die Basisstation( BS) mit der das Hand
einer Identifikation geortet
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3.2 E-OTD
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3.3 OTDOA

Eigenschaften:
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3.4 A-GPS

Verfahren:

® A-GPS: Wireless Assisted GPS
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3.4 A-GPS

Assist nthessages Verfahren:

® 2 Verfahren der Assistand Messag
®MS/UE based mode
®MS/UE assisted mode
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A-GPS + Cell-ID:

® A-GPS Hybrid Verfahren beze
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Synchrone und asynchrone Systeme

# Alle Systeme haben eins gememnsam, die
Genauigkeit, die Geschwindigkeit und di
Auslastung der Ortung héang :
Zeitgenauigkeit ab

geringen Zeitauflosung

# In synchronisierten Netzen, wird prizise
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4. Verfahrensvergleichifs

Genauigkeit der Positionsb
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Kostenvergleich
= Cell-ID

COST AREA

COST FACTOR

Handset Cost

Infrastructure Cost

Expansion Cost

Maintenance Cost
Timing of Expenditures Low
Overall Cost Factor Low

* E-OTD/OTDOA

COMMENTS

No modifications required to the handset.

Other than the addition of LS software. no modifications are required in the
infrastructure.

This cost is low as long as network expansion is done into a network that
supports the technology.

No special maintenance required.
No extraordinary costs associated with any stage of deployment.

Overall, technologies in this category are relatively low cost.

COST AREA

Infrastructure Cost

Expansion Cost

Maintenance Cost

Timing of Expenditures

Overall Cost Factor

COST FACTOR

Low

High

High

COMMENTS

Madifications to existing handsets are required for E-0TD. Special software
is also required in OTDOA handsets.

Cost depends on the size of the deployment. For these solutions to work on
asynchronous networks, LMUs must be deployed at base stations
throughout the infrastructure, wherever location coverage is desired. For
most operators, this represents a large number of base stations and thus a
substantial cost. There is also significant planning and analysis that must be
performed to ensure the addition of timing units does not conflict with the
RF characteristics of the existing network. This applies for basic
infrastructure changes as well as changes related to expansion. In addition,
there may be easement issues with modifying existing towers to
accommodate new equipment or with erecting new sites for the new
aquipment.

Cast is high since the network being expanded must have LMUs at the
majority of base stations. If expanding into an existing netwerk, that network
must be outfitted with LMUs requiring the same costly planning.
deployment, and maintenance support described above.

After being deployed. each LMU must be maintained according to a
specified maintenance schedule. This requires management time to keep
track of the maintenance effort, technician time to perform maintenance.
and equipment cost if LMUs need to be replaced.

Upfront investment for LMU deployment can be huge. Even if only a small
number of subscribers initially request the service, the entire coverage area
must be enabled with LMUs.

The cost factor is high to deploy an initial system, and remains high
throughout system deployment for ongoing maintenance, and costs for
additional LMU deployment if expansion is made to another network. or if
roaming into a partner network requires that the partner deploy LMUs as
well.
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Kostenvergleich

# A-GPS

COST AREA COST FACTOR

o

Infrastructure Cost Low

Expansion Cost

Maintenance Cost

Timing of Expenditures

Overall Cost Factor Low to
Medium

COMMENTS

A-GPS circuitry must be added to the handset. This circuitry can be deeply
integrated into the phone’s components, so that its cost is minimal (much
lower than perceived relative to using discrete devices or separate boards).

Other than A-GPS LS software, no infrastructure modifications are required.

A handset enabled with A-GPS requires no changes to move to another
network. A small infrastructure change in the new network will
accommodate expansion.

Negligible maintenance cost in the infrastructure since location-server
locations are limited and typically centrally located.

A-GPS based solution can be supported with very little up-front costs. If a
small subscriber base is launched initially, only their handsets require A-
GPS circuitry. so the handset cost scales directly with the growth of the
subscriber base, linking expenditures directly with revenue growth.

High performance and very low infrastructure costs make this an attractive
technology. Handset-hased solutions are less expensive than perceived, and
the cost of the circuitry in the phone will continue to decrease as integration
and Moare's law is applied to semiconductor implementations of the GPS
circuitry.
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Return of Investment

# Weiteres Kriterium sind die Gewinne (Return of
Investment) fiir die Betreiber eines Netzes /

# Beeinflusst durch Investitions-, Wartung
Erweiterungskosten und Einnahmen durch K

die den Service benutzen
# Cell-ID: geringe Kosten, mittlere Emmnahmen

# E-OTD: hohe Koste, mittel 1
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# A-GPS: mittelere Koste
A-GPS Provides Best ROI
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# Kombination mehreren Verfahren, also
des anderen ausgleichen (hier: A-GPS /
4

Leistungsverhaltnis ab:

# Hybrid: bestes Ergebnis (
geringe Kosten sowie sc

REQUIREMENT CELL-ID E-OTD 0TDOA A-GPS HYBRID

Accuracy Poor Average Average Excellent Excellent
100m-20km 100m-500m 100m-500m 5m-50m 5m-50m
2-dimensions 2-dimensions 2-dimensions 3-dimensions 3-dimensions

TTFF Excellent Very Good Very Good Very Good Very Good
15 bs 5s 5-10s 5-10s
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