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Abstract— Sophisticated bandwidth requirement estimation
method for wireless railway communications system is
introduced in this paper. To derive optimized frequency
requirement calculation method, ITU-R M.1390 and 1768 are
analyzed and compared.

After that, we define and segment the services required for the
next generation railway communication system. A data on
equipments that is installed on the actual fields are allocated to
the parameters of the calculation process. Consequently expected
frequency requirements of present, S years later, 10 years later
will be presented.

Keywords— Bandwidth requirement estimation, Wireless
railway communication system, Services for train operation

I. INTRODUCTION

In wireless communication system operation, precise
frequency resource management is the key issue because of its
limited characteristics and high cost. It’s important to manage
limited frequency resources for communication systems
efficiently, but allocating rational bandwidth which is suitable
for purpose and expenditure is also significant. Through
optimal bandwidth allocation, efficiency and justification of
wireless railway communication system is improved.

Internationally, wireless railway communication system is
being introduced in earnest. Through introducing wireless
railway communication system, increment of entire railway
traffic, reduction of accident incidence and maintenance cost
can be achieved coincidently. To introduce the wireless
railway communication system ensuring various advantages,
allocating dedicated frequency band for railway should be
preceded.

In this paper, we treat of dedicated bandwidth estimation
method for wireless railway communication system. In section
I, we execute comparative analysis on ITU-R M.1390 and
ITU-R M.1768, which was reviewed for introducing mobile
communication system that is currently installed, IMT-2000
and IMT-advanced. Due to differentiation on service type and
statistical properties between general mobile communication
case and railway communication case, above mentioned
methods are not appropriate for railway case. So, noble
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bandwidth requirement estimation method for wireless
railway communication system is proposed in section III.

After that, bandwidth estimation using the proposed
bandwidth calculation method will be executed in section IV.
The estimation result of current, 5 years later, 10 years later
are calculated in this section. And the conclusions are
mentioned in section V.

II. EXISTING BANDWIDTH ESTIMATION METHOD

There are two general bandwidth estimation process
applied to the conventional wireless mobile communication
system. ITU-R recommends terrestrial spectrum requirement
calculation methodology such as ITU-R M.1390[1] for IMT-
2000, and ITU-R M.1768[2] for systems beyond IMT-
2000.These will be compared and analysed in this section.

A. ITU-R M.1390

ITU-R M.1390[1] is methodology developed for frequency
requirement calculation for IMT-2000 system. It is suitable for
the case of data traffic processing using single wireless access
technology. The estimation process is classified significantly
into four stages as follows; 1) Geographic considerations, 2)
Market and traffic considerations, 3) Technical and system
considerations, 4) Spectrum result considerations.

In geographic considerations stage, environment types are
classified according to the combination of mobility and user
density first. And up or down link are selected, and the cell
area is calculated after configuring of radius and shape of cell.
In market and traffic considerations stage, the service type is
selected within six categories; speech, switched data(circuit
switching above), simple message, medium multimedia, high
multimedia, high interactive multimedia(packet switching
above). The number of subscribers per cell is calculated using
population density and penetration rate. After examining
traffic parameters such as busy hour call attempts, call
duration and activity factor statistically, we can get data about
traffics per subscriber and traffics per cell. The QoS
parameters of circuit and packet switching service are
configured respectively in accordance with different erlang
formula B or C.
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In technical and system considerations stage, the number of
service channel which is able to process traffics per cell is
determined using QoS parameters and erlang formula. After
that, cell traffics originated within one cell could be calculated
through determining the service channel bit rate. The system
capacity should be decided in this stage by considering
spectral efficiency, coding factor, overhead factor and
deployment model. In spectrum result considerations stage,
frequency requirements of a specific environment and service
are determined by proportion of cell traffic and system
capacity. The calculation process is repeated from 1) to 3),
then finally the sum of frequency requirements for uplink and
down link is estimated by considering two factors, weighting

[P}

factor(d.s) and adjustment factor(f). An abbreviation ‘e

means ‘environments’, and ‘s’ means services. The total
amount of frequency requirements is expressed by following
equation (1).

Tes

F= BzaesFes=BZaess_es (1)
B. ITU-R M.1768
ITU-R M.1768[2] describes frequency requirement

estimation methodology for future developments of IMT-2000
and system beyond IMT-2000. The ITU-R M.1380
methodology considers a application for single mobile
communication system. By contrast, ITU-R M.1768
methodology considers application of multiple mobile and
fixed communication system and more complex cases of
multi-network environments. This is more suitable than ITU-
R M.1380 for modern multiplex communication environment
which is able to consider diverse variables.

To estimate total emerged traffic, service category(SC),
service environment(SE), radio environment(RE) should be
classified clearly. First, SC is divided into SCI~SC20
according to combination of service type and traffic class. The
service type is consists of super high multimedia (30Mbps ~
1Gbps), high multimedia(<30Mbps), medium multimedia
(<2Mbps), low data & multimedia(<144kbps) and very low
rate data(<16kbps). And the traffic classes are classified
depending on the sensitivity of QoS in the following order;
conversational, streaming, interactive, background. The SEs
are defied as a similar service utilization region, and classified
as SE1~SE6 depending on service usage patterns and
teledensity of users. The RE defining similar radio
propagation characteristics is grouped by macro cell, micro
cell, pico cell and hot spot. ITU-R M.1768 conducts a survey
on the broadband wireless communications-related research
institutes or companies, and uses the questionnaire data such
as user density, session arrival rate, mean service bit rate,
average session duration, mobility ratio to predict future
traffic generation.

Radio access technology group is divided into 4 groups
like RATG1(pre IMT-2000, IMT-2000 and its enhancements),
RATG2(IMT-Advanved), RATG3(existing radio LAN) and
RATG4(digital mobile broadcasting systems). Each group
defines technical parameters about center frequency, one-way
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delay, maximum data rate, guard band, spectral efficiency,
duplex, data rate at cell boundaries, types of service, carrier
bandwidth, availability of p-to-p, flexible spectrum use. But
we don’t care about RATG3 and 4 because these categories
are not agreed on its utilization at ITU.
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Figure 1. Traffic distributions among SEs, RATGs, and REs

Spectrum
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Figure 1 explains the frequency requirements estimation
procedure of ITU-R M.1768. Primarily, traffic obtained
through analysis of market data is sorted out according to
service categories and service environment. The sorted traffics
are re-distributed into RATGs and radio environment
categories. Aggregation of traffics in teledensity splits into
three criteria; dense urban, suburban, rural. System capacity is
defined as traffic throughput satisfying QoS of service
category by teledensity(d), RATG(rat), radio environment(p).
It is separately calculated by circuit switching system and
packet switching system like following equation (2).

2

Cd,rat,p = Cd,rat,p,cs + Cd,rat,p,ps

Teledensity, RATG, radio environment specific frequency
requirement is expressed by following equation (3). Mg atp
means spectral efficiency.

Cd,rat,p
l:d,rat,p =

)

Hd,rat,p

If there is multiple cells in the same teledensity, the
frequency requirements of each environment are added up.
But because pico cell and hot spot don’t co-exist, so consider
the maximum value of two values.

Fd,rat = Fd,rat,macro + l:‘d,rat,micro
+max (Fd,rat,picm l:d,rat,hotspot)

“
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Processing on teledensity is divided regionally, so the
maximum value is selected by equation (5). The total
frequency requirements on various RATGs is added up
according to equation (6) because the RAGTs are used in
same time and same region.

)

F= Zrat Frat (6)

III.PROPOSED BANDWIDTH ESTIMATION METHOD

It isn’t appropriate to adopt above mentioned bandwidth
estimation methods for wireless railway communication
system. In case of ITU-R M.1380, that could not reflect
diverse service property required by integrated train control
system because of its procedural simplicity. On the other hand,
the ITU-R M.1768 is too complex to apply in our specific case
because this methodology considers multiple RATGs though
we consider only one RATG in this paper. So a negotiated
method of ITU-R M.1380 & 1768 is presented at this section
optimizing bandwidth estimation of wireless railway
communication system.

In geographic consideration stage, the service environment
type is divided in station building and track. Since we have to
consider the region occurring maximum traffic primarily, the
track environment is ignored. And, the shape of cell is
assumed to be an ellipse. At the market and traffic
consideration stage, the railway communication traffics are
classified into two categories as speech(S), data(D), image(I)
and vital(V), non-vital(N). In railway service, the number of
users such as trains, station employees, devices for railway

Frar = maxq (Fd,rat)

Table 2 represents maximum train number in 2km cell
installed at seoul station. To calculate the number of train in
single cell, equation (7) is used. N denotes the number of train,
C denotes the number of course. And ‘2’ means going and
returning.

Nsingle cell = {Nsingle course X Cnumber of course X 2}

(7

+Nwaiting

TABLE 2. THE NUMBER OF TRAINS IN EACH COURSE

The number of trains in each course
Train type D D+5 D+10
General train 2 2 2
Wide-area train 0 4 5

TABLE 3. ANNUAL MAXIMUM NUMBER OF TAINS IN SINGLE CELL

Annual maximum number of trains in single cell
D D+5 D+10
22 30 36

Following table 4,5 defines downlink & uplink service
categories[3] and parameters necessary for bandwidth
estimation such as transmission period, delay time, priority,
datarate. ‘U’ denotes services for uplink, ‘D’ for downlink.
And V denotes property ‘Vital’, N denotes ‘Non-vital.
Datarate ‘0’ means unimplemented service at the current time,
or there is no plan about implementation of corresponding
service in the future..

TABLE 4. THE CHARACTERISTICS OF SERVICES

could be investigated clearly. In technical system _ i
considerations stage, the concept of session arrival rate and | gervice Detail of service Transmission | Delay | Prio
service activity mentioned at ITU-R M.1768 is adopted into . — : period time | -rity
f s 1. Train Transmission of train . 35~
traffic calculation procedure. Eventually, weighting factor and control speed control(D) Real-time 2g0ms |V
adjustment factor is modified according to the characteristics Transmission of train 35~
of the railway service at the spectrum result considerations interval control(D,U) Event 280ms |V
stage. Transmission of train . 35~
To determine the bandwidth requirement estimation location(U) Real-time 280ms | ¥
scenario, the parameter based on seoul station, the most | Monitorin | Real-time train status Real-time 35~ v
crowded station in korea, were investigated. Seoul station | gof monitoring(U) 280ms
consists of three general train courses and three subway ml}ning Railway infra Real-time 35~ v
courses. But radio environment is sheltered each other, so a | train monitoring(U) 280ms
separated base station can be used in this situation. Because of Stz,iltus and | Railway device Real-time 35~
that, we consider traffics of the general train course only in | "2V monitoring(U) 280ms
this paper device Railway safety device Real-time Is
paper. . . . monitoring(U)
The safety distance for braking is set to 1400m for general Train/device status e 05
trains running over 100km/h and 600m for wide-area trains transmission(U) vent 8
running relatively slowly(The safety distance is reduced 8.35% Video Safety support using Event of train 0.5 v
every five years). D denotes the current time(2012), and D+5 | detection | platform video(D) entering +0.1s
fOI‘ the yeal’ Of 2017 and D+10 fOI‘ 2022. SyStem Crime prevention in
conjunction with Event 0.5 v
TABLE 1. ANNUAL CHANGE OF TRAIN SAFETY DISTANCE FOR BRAKING maintenance +0.1s
system(D,U)
Train safety distance for braking Security maintenance 0.5
Genera R S T N s saton ideo0) | S| 015 |
Wide-area train 600m 550m 500m Safety maintenance Response 0.5 V2
using video within the absence
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cab(U) +0.1s & communication(D,U)
i . maintena- | Station wireless
Safety maintenance ‘ 0.5 nce of communication(D,U) 16 16 16
using video within the Real-time +01 Vv . Portable wireless
vehicle(U) =8 train communication(D,U) 16 16 16
Propagation in the Event of 0.5 v Vehicle wireless 16 16 16
event of accident(U) accident +0.1s ' communication(D,U)
Operation Comman.der.wireless Traffic 0.5 ?L?Slgvlflé Vehicle passenger 13.75 13.75 13.75
& Egrrlljr;lumcatlon acerual basis +0.1s \Y cervice service(D,U) . . .
maintena- Y) — d .
nce of S’(t)?ntlr‘;rlln‘l"i’é‘;lizsns Traffic 0.5 v Fr;lght . g;?ﬁ(];n% )cargo movement 14 14 14
train D.U) accrual basis | #0.1s g:l ormati- ;
Portable wircless Real-time information
communication Traffic 0.5 vV managem | ., firmation in CY(D,U) 14 14 14
D.U) accrual basis | *0.1s -ent _ _ '
Vehicle wireless Traffic 05 i?;g?:gs scyrsOtZi;rEI% car)ltrol information 14 14 14
communication . \'% 2
D.U) accrual basis +0.1s informat- . :

_ > - . Crossing observation 2000 2000 2000

Railway . Rail-time 0.5 on system(D)

Vehicle passenger : £
customer ice(D.U around the N system
service service(D,U) station 0.1s
Freight Tracking careo Rail-time 0.5 DL/UL traffics are consists of data traffic for train control,
informati- movemegnt pagth(D U) around the +0.15 N voice traffic for command and maintenance, video traffic for
on station - observation. Especially data traffics are characterized by the
managem | Real-time information CY-sit 0.5 . . . s . . .. .
—ent confirmation in 1, fflg o1 N parameter ‘session arrival rate Yy’ and ‘service activity O’.

mite +0.1s . . . .

i CY(P’U) i Session arrival rate represents the number of train penetration
Railroad | Crossing control Crossing 0.5 per second at busy hour in the majority of cases. And service
crossings | information adjacent \% .. . .

. A +0.1s activity parameter means the time variable about how long the
informat- | system(D,U) region limited . . . . .
ion Crossing service maintains when it starts. Session arrival rate parameter
system Crossing observation adjacent 0.5 v | increases depending on the rising number of train in one

system(D) region limited $0.1s single cell. Data service traffic is calculated by the equation

(8). R denotes datarate of corresponding service.
TABLE 5. THE DATARATE OF SERVICES
service Detail of service Data rate (kbps) Cdata = Rservice X Yservice X 65ervice X Nuser (8)
D D+5 D+10 . . ..

Train Transmission of train speed 0 O 0 Following table 6 shows DL data service characteristic.
control control(D)

Transmission of train interval 0 0 0 TABLE 6. DOWNLINK DATA SERVICE CHARACTERISTICS OF 2012

control(D,U)

Transmission of train 12 12 12 Year D (2012)

location(U) Downlink Datarate Session Service Service
Monitorin | Real-time train status . arrival .. ..
gof monitoring(U) 2000 2000 2000 | service (kbps) rate activity Priority
running Railway infra monitoring(U) 14 14 14 Train speed 12.0 1.0000 1.0000 v
train Railway de(véc)e 14 14 14 control ) ) )
status and | momtoring i Service for
railway Railway safety device 4 " 4 passenger 13.8 0.0458 8.0000 N

. monitoring(U) -
device Train/device stat Tracking
rain, .ev.lce status O O O cargo

transmission(U) movement 14.0 0.0417 0.0366 N

Video Safety support using platform
: 2000 2000 2000

detection | Video(D) _ Il){athl -
ssem [ o | o | o |mme™ 1 e | s | x

maintenance system(D,U) handling ’ ’ ’

Security maintenance using 2000 2000 2000 information

station video(U) Crossing

Safety maintenance using

video within the cab(U) 2000 | 2000 | 2000} control 12.0 0.0153 | 45.0000 %

Safety maintenance using 0 2000 2000 tnlormation

video within the vehicle(U) system

Propagation in the event of

accident(U) 2000 | 2000 | 2000 Following table 7 represents the characteristics of DL/UL
Operation | Commander wireless 16 16 16 | voice services. In wireless railway communication system, we
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assume utilization of VoLTE for voice service(45.6kbps
transmission format). Blocking probability parameter means
QoS offered to users, and voice activity parameter represents
the time ratio of actual voice transmission in entire calling
time. Required channel is the number of channels to process
occurred voice erlang guaranteeing at least blocking
probability. Because of additional course installation, the

Table 10 is expected spectral efficiency value of various
mobile communication systems. Because a technological
advance of WCDMA reached the limits, there is no more
investment to it.

TABLE 10. SPECTRUM EFFICIENCY VARIATION OF EACH SYSTEM

number of users in single cell increases. Accordingly, the Annual spectrum efficiency variation
required number of channels in the future increases, too. System D D+5 D+10
WCDMA 0.30 1.00 1.00
TABLE 7. DL/UL VOICE SERVICE CHARACTERISTICS OF 2012 LTE 1.70 1.92 214
Year D (2012) WiBro 0.65 1.30 1.30
. Erlang Blocking
service I::tt: a\c/t?ifcify Req.Ch Per probabilit subl:c:ifber
user y
Command | 456 | 038 | 13 | 020 | 0.001 22 ~ IV.Conciusions .
Station 456 0.38 29 0.20 0.001 78 Freque;ncy requirements of mtegrat.ed wireless railway
operation communication system based on LTE is calculated through
I:f:;bﬂc 456 | 038 1 0.10 | 0.001 35 dividing DL/UL traffic occurrence(Table 8,9) by spectrum
vehicle 456 | 0.38 13 0.10 | 0.010 66 efficiency of LTE(Table 10). Following table 11 represents
Police 45.6 0.38 5 0.10 0.001 5 sum of frequency requirement estimation. The amount of

Using the parameters mentioned above, maximum traffic of
wireless railway communication in case of 2km cell diameter.
Table 8,9 represents the entire amount of traffic and
composition status of each service. The type of service is
classified as criterion of data(D), voice(S), vedio(I) and
priority such as vital, non-vital. Total amount of traffic is
summed up depending on the duration D, D+5, D+10. The
amount of DL traffic is greater than UL traffic at the present
time, but uplink video data transmission is significantly
increased compared to downlink in the future. Because of that,
the total amount of traffic is also greatly increased.

TABLE 8. DL TRAFFIC OCCURRENCE VARIATION

entire frequency requirement is increased less than increased
traffic. That is because of spectral efficiency rise through
advance of LTE technology.

TABLE 11. ANNUAL FREQUENCY REQUIREMENT VARIATION OF WIRELESS
RAILWAY COMMUNICATION

Year D D+5 D+10
Classification Traffic Traffic Traffic
(kbps/cell) | (kbps/cell) | (kbps/cell)
service Data 2,467.5 3,574.8 4,684.5
Voice 1,230.3 1,386.2 1,507.5
Video 3,666.7 5,000.0 6,000.0
Total 7,364.4 9,961.0 12,192.0
Priority Vital 6,396.2 8,677.9 10,597.6
Non-vital 968.2 1,283.1 1,594.4
Total 7,364 .4 9,961.0 12,192.0
TABLE 9. UL TRAFFIC OCCURRENCE VARIATION
Year D D+5 D+10
Classification Traffic Traffic Traffic
(kbps/cell) | (kbps/cell) | (kbps/cell)
service Data 1,444.7 2,065.4 2,649.8
Voice 1,230.3 1,386.2 1,507.5
Video 1,200.0 9,500.0 11,600.0
Total 3,875.0 12,951.7 15,757.3
Priority Vital 2,906.8 9,623.2 10,305.8
Non-vital 968.2 3,328.5 5,451.5
Total 3,875.0 12,951.7 15,757.3
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Frequency requirement (MHz)
Direction D D+5 D+10
Downlink 4.33 5.19 5.70
Uplink 2.28 6.75 7.36
total 6.61 11.94 13.06
Present frequency requirement of wireless railway

communication of vital for vital service is DL 3.76MHz and
UL 1.71MHz. If we consider non-vital services to supply
additional services, DL 4.33MHz and UL 2.28 MHz should be
prepared. To design railway communication system, more
than 10 years should be considered because of its utilization
terms and construction costs. 10 years later, expected
frequency requirement to support only vital service is
4.95MHz for DL and 4.82MHz for UL. In case of considering
non-vital services, expected bandwidth is DL 5.70MHz and
UL 7.36MHz.

ACKNOWLEDGEMENT

This research was supported by a grant(10PURT-B056851-
01) from Future Urban Railway Development Program funded
by Minister of Land, Transport and Maritime Affairs of
Korean government.

REFERENCES

Recommendation ITU-R M.1390, METHODOLOGY FOR THE
CALCULATION OF IMT-2000 TERRESTRIAL SPECTRUM
REQUIREMENTS, 1999.

Recommendation ITU-R M.1768, Methodology for calculation of
spectrum requirements for the future development of the terrestrial
component of IMT-2000 and systems beyond IMT-2000, 2010.

(1]

January 27 ~ 30, 2013 ICACT2013




[3] MODUBAN FP6 Project:TIP4-2005-516380, DATA
COMMUNICATION SYSTEM PERFORMANCE, RELIABILITY
AND MAINTAINABILITY REQUIREMENTS, 2009

Minwoo Jeong received B.S. degree in electronic
engineering from Kyungpook National University,
Deagu, Korea, in 2010 and M.S degree in mobile
communication & digital broadcasting engineering
from University of Science & Technology, Deajeon,
Korea, in 2012.

His current research interests lie in the area of
mobility & interference & bandwidth estimation of
wireless communication systems.

Hyungoo Yoon was born in Seoul, Republic of
Korea, on February 6, 1972. He received the B.S.,
M.S., and Ph.D. degrees in electronics engineering
from Yonsei University, Seoul, in 1995, 1997, and
2002, respectively. He is currently a professor at
Myongji College, Seoul, Korea. His main research
interests include radio resource management,
multiple-input multiple-output (MIMO) systems,
spectrum engineering, and cognitive radio (CR)
systems.

Duk-Kyu Park received the B.S. degree in
electronics from University of Incheon, Korea in
1984, the M.S. degree in electronics from Yonsei
University, Korea in 1986, and the Ph.D. degree in
electrical engineering from Keio University, Japan
in 1992. From 1992 to 1995, he worked as a Special
Researcher in Science and Technology at the
Communications ~ Research ~ Laboratory(CRL),
Ministry of Posts and Telecommunication of Japan.
He is now a Professor in the Dept. of Information
: Communication Eng. at the Mokwon University,
Daejeon, Korea His research interests include spectrum policy, spectrum
allocation and Technical Regulation for radio communication system.

Kyung-Hee Kim is a senior researcher at the Korea
Railroad Research Institute. Her department is
Radio-based Train Control Research Team. She
received the BS, MS and PhD in operations research
from Chonbuk National University. Her research
areas include railway communication system and
railway transportation & operation system using
operations research and simulation.

Sookjin Lee received B.S. degree in electronics
engineering from Kyungpook National University,
Deagu, Korea, in 1990 and M.S & Ph.D degree in
electronics engineering from Chungnam National
University, Deajeon, Korea, in 2001 & 2008. She is
working at mobile convergence service research
team of ETRI. Her current research interests lie in
the area of MAC layer protocols of wireless
communication systems and train control system
based on mobile communication.

ISBN 978-89-968650-0-1 514

January 27 ~ 30, 2013 ICACT2013




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


