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Abstract— This paper investigates and proposes a framework for 
the efficient integration of functionalities for dynamic spectrum 
use (e.g., spectrum aggregation) and cooperative radio resource 
management (RRM) in the scope of IMT-Advanced (IMT-A) 
candidate systems. The envisaged technical solution is based on a 
joint centralized and distributed approach for both intra-and 
inter-operator scenarios. Spectrum assignment decisions benefit 
from a distributed approach that can be realized by the pooling 
of resources at higher layers together. The paper investigates the 
possible interworking between the two techniques for the benefits 
of achieving higher performance and capacity gains. Based on the 
proposed framework, operators will be able to demand portions 
of the spectrum for a certain time period and coordinate this 
action with the actual network loads. The framework is described 
in terms of functionalities, physical entities, and mutual 
interactions. The proposed integrated framework can reduce the 
CAPEX and OPEX during the deployment of IMT-A systems. 

Keywords-component: dynamic spectrum use, radio resource 
management, centralized and decentralized approach, IMT-
Advanced  

I.  INTRODUCTION  

Mobile network operators are now preparing for the next 
generation of mobile communication systems. This is a 
transformation of cellular telephone networks into ubiquitous 
wireless broadband, which will be based on a new technology, 
called International Mobile Telecommunications Advanced 
(IMT-A) [1]. Affordable, high-bandwidth mobile access 
improves the quality of experience for users, enabling them to 
get more out of existing services, and opens up opportunities 
for new mobile broadband services. By delivering more 
capacity through faster radio access technologies (RATs), a 
universally accessible broadband infrastructure will improve 
the value of these services. The standardization of IMT-A 
technologies for preferred spectrum use in frequency bands 
announced by WRC-07 is, however, still a challenge to 
overcome [2]. The existing highly fragmented radio frequency 
spectrum does not match the actual demand for transmission 
and network resources, and there is a need for a revolution on 
how regulators manage spectrum. Mobile devices that 
implement various RAT standards (i.e., multiband devices) 
increase the complexity of coordination, reuse of resources and 
interference management. This research addresses spectrum 
and network sharing for IMT-A systems, and proposes an 
innovative way to coordinate and manage spectrum and 

network resources in the context of user centric mobile 
broadband services. The proposed concept is for the integration 
of the spectrum and resource coordination into a single 
framework with the objective to enable improved performance 
and capacity gains. It has not been researched before in the 
context of IMT-A systems. 

Decentralized spectrum and joint radio resource management 
were investigated in [3]-[5]. It was shown in [4] that competing 
UMTS operators can cooperate without operational 
information exchange and share a block of UMTS carriers 
simultaneously, to deploy multimedia services. An algorithm 
based on the total transmitted energy thresholds was proposed 
that could limit the loading by individual operators in the 
shared band and allow for coexistence. It was shown that 
dynamic spectrum sharing offers capacity gain due to the 
increase of the trunking efficiency in a spectrum-shared 
system. This improvement is achievable by the pooling of the 
radio channels belonging to different operators together. In [5], 
it was shown that proper underlying spectrum sharing 
coordination processes are required to manage the interference 
and to further increase the achievable capacity gains. The 
investigations were performed for UMTS and with the use of 
joint radio resource management (JRRM). JRRM is a 
distributed approach to resource management [4]. Besides, it 
was shown that the different proposed schemes have to be 
dynamically managed as a function of the traffic loads through 
the activation of the right strategies. This appropriate capacity 
management facilitates to get the best spectrum reuse 
opportunities.  Finally, [3] extended the concept to a scenario 
of cognitive networks using a decentralized approach to both 
spectrum and RRM (i.e., JRRM). The proposed solution was 
based on a layered approach where spectrum sharing and 
JRRM were identified and integrated at both inter-and intra-
operator levels. 

This work goes beyond the previous work by exploring the 
possibilities of spectrum sharing integration (e.g., spectrum 
aggregation) and RRM functionalities in the context of IMT-
Advanced systems. The concept supports cooperation between 
operators also when different RATs must share resources. The 
required functionalities and interactions are defined and an 
integrated framework is proposed. A combined centralized and 
distributed approach to RRM (i.e, cooperative RRM) that was 
proposed in [6] for inter and intra-system interworking is 
assumed. The spectrum management functionalities are 



integrated with this framework. The rest of the paper is 
organized as follows. Section II identifies the challenges for the 
proposed approach in the context of IMT-Advanced systems. 
Section III describes the intra-operator sharing scenario and the 
types of achievable gains. Section IV describes the 
interworking between RRM and spectrum control entities in an 
inter-operator scenario. Section V concludes the paper and 
proposes further work. 

II. COOPERATION FRAMEWORK FOR IMT-ADVANCED 
CANDIDATE SYSTEMS 

The Wireless World Initiative New Radio project (WINNER) 
Phase I and Phase II [7] was a major EU-funded initiative 
joining the effort of major industrial and academic players in 
mobile communications. WINNER developed and designed an 
innovative high-performance system concept and validated it 
by performance assessments in realistic system deployments 
[7]. The WINNER concept is currently one of the candidates 
for IMT-A standardization together with other evolving 
technologies, such as Long Term Evolution Advanced (LTE-A 
[8]). The WINNER project considered spectrum management 
and sharing but did not investigate it together with use over 
fragmented frequency bands and network resource 
coordination. Spectrum aggregation was proposed for LTE-A, 
an IMT-Advanced candidate concept evolving from LTE. 
Although, LTE-A considers use of fragmented bands, it does 
not consider it together with network management strategies. 
This research uses the state of the art of the above system 
concepts and elevates them further by providing research 
results that are valuable to the definition of the deployment and 
user requirements of IMT-A systems and mobile broadband 
services. 

Next generation communication systems are seen as being 
organized in a layered structure, comprising the following 
layers: distribution, cellular, hotspot, personal network and 
fixed (wired) ones [9]. These systems shall support the use of 
coverage enhancing technologies [9] as well. ITU-R M.1645 
Recommendation [9] provided the initial requirements for the 
IMT-Advanced system concept. Legacy systems, such as 
GSM, UMTS, and WLAN, would continue to provide services 
to users; therefore, a generic framework for the support of the 
interworking between these, essentially, different systems is 
required. Interworking implies coexistence and sharing of 
resources. Coexistence means the concurrent operation of 
different radio systems in the same or in adjacent frequency 
bands without causing degradation to any other system, with 
emphasis on the indicated limitations in terms of, e.g., 
frequency separation, physical separation, and transmission 
resources. Sharing in the context of spectrum considers the use 
of a same frequency band by different radio systems, either 
with coordination or possibly without any coordination 
between the systems, with emphasis on the spectrum access 
schemes and methods. ‘Cooperation’ is the term used here to 
jointly refer to inter-working, coexistence and sharing.  

The system concept developed in [7] proposed that cooperation 
(i.e., RRM) mechanisms for intra-system interworking are 
developed at the radio segment level of new RANs, following a 
combined centralized and distributed approach, while inter-
system interworking is handled by a central entity located 

outside of the RAN architecture following a centralized 
approach. A gateway (GW) functionality is an IP anchor to 
external data networks (e.g., Internet, corporate networks, 
operator controlled core networks) and operator services. It 
also terminates flows on the network side and serves as the 
anchor point for external routing. Thus, all functions that 
operate on user data traffic are located here [10]. Figure 1 
shows the interworking of cooperative RRM and spectrum 
management functions at different levels of the radio access 
network architecture. 

 
Figure 1.  Cooperation framework for an IMT-Advanced candidate system. 

The cooperative RRM and spectrum manager contain 
centralized RRM and spectrum sharing functions, and enable 
interworking, sharing and co-existence with other systems 
(RATs). These interface with the GW, which contains 
functionalities related to generic RRM and spectrum 
management on intra-system level in order to obtain 
information about the associated UTs and their characteristics. 
The generic RRM is in essence a centralized type of control but 
it allows a distributed approach, while the loads in the network 
are low-to-medium (i.e., specific RRM located at the level of 
BS or relay node (RN).  The spectrum server communicates 
spectrum sharing and spectrum assignment decisions to the BS. 
The spectrum server is accessible via the GW for spectrum 
negotiations. The BS containing the specific RRM functions is 
a point of radio access. The BS performs all radio related 
functions for active UTs (i.e., sending data) and is responsible 
for governing radio transmission to and reception from the UT 
in one cell. The interconnectivity of the functions in the support 
of the above framework is shown in the control and user plane 
from Figure 2. In practice, the amount of required spectrum 
bandwidth for a network operator will depend on the traffic / 
capacity requirements, the modulation scheme used, the cell 
sizes and the frequency reuse factor. The optimum balance is a 
commercial decision, based on these technical considerations. 

A. Spectrum Aggregation Requirements 

The concept of spectrum aggregation consists of exploiting 
multiple, small spectrum fragments simultaneously to deliver a 
wider band service (i.e., not otherwise achievable when using a 
single spectrum fragment. The best choice of a frequency band 
for a mobile communications system depends on many 
different factors [11]. In addition, once the spectrum has been 
obtained the problem of managing the shared band implies 
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proper user allocation mechanisms. Spectrum aggregation 
allows that new high data rate wireless communication systems 
can coexist while reusing the spectrum of legacy systems. 

 
Figure 2.  Interconnectivity of cooperative functions in the control and user 
planes. 

In general, the lower frequency bands are better suited to 
longer range, higher mobility, lower capacity systems, while 
higher frequency bands are better suited to shorter range, lower 
mobility, and higher capacity systems. Therefore, for any given 
network the optimum frequency would vary depending on the 
required range, mobility and capacity [11]. For a commercial 
mobile network, the required range and capacity varies by 
changing the number of BSs (i.e. changing the size of their 
coverage area), so that the level of investment in the network 
infrastructure can affect the optimum balance. The White Paper 
of WWRF WG 8 [11] reported that spectrum for higher 
mobility applications (which are usually operating in 
interference limited scenarios) should be separated in the 
frequency domain from short-range applications (often noise 
limited scenarios), in order to avoid unnecessary complexity in 
sharing scenarios. This can be combined with a traffic split at 
higher RAN levels (i.e., GW level or generic RRM level) to 
explore the benefits of interworking at lower layers, while 
perceiving the network conditions and acting upon them.  

Some factors, which should be taken into account to 
determine the best frequency band depend on the individual 
service requirements and the network requirements. These are 
explained here together with some considerations on how 
radio frequency bands should be managed once access to 
frequency spectrum has been obtained.  

B. Research Hypotheses 

The following research hypotheses for the system and the 
spectrum usage are made here: 

• It is possible to reuse the existing infrastructure in 
terms of signaling, measurement, and protocol 
procedures with novel interference and resource 
management schemes;  

• An integration of spectrum and network resource 
management functionalities can be exploited within an 
IMT-A scenario, while benefiting from higher 
performance and system capacity gains. The key to 
such integration is the pooling of the resources 
together; the integration allows for mapping of the 

service requirements onto an available spectrum 
amount and translates the latter into network loads; 

• It is possible to use the widely separated frequency 
bands for achieving lower delays and jitter and higher 
user throughput; this can be achieved by use of multi-
band scheduling algorithms and exploiting the channel 
diversity; 

• User allocation on various frequency bands can be 
performed based on the UT capabilities and 
performance gains in terms of increased peak data rate 
that can be obtained by use of specially designed 
algorithms for the management of the shared band; 

• Information from the network about the system state 
(e.g., received signal strength, transmitted power, UT 
velocity, etc) and used in RRM procedures based on 
cooperative RRM [6], such as load, admission and 
congestion control can successfully be combined with 
dynamic spectrum use and reduce the need of spectrum 
aggregation in some cases; this will be achieved by the 
integration of functionalities for spectrum and RRM 
use and further optimized by the implementation of 
joint policies; 

III. INTRA-OPERATOR CONSIDERATIONS 

For simplicity, in the following discussions it is assumed that 
the UT is a single-band device.  Spectrum aggregation can 
appear when an operator’s dedicated band is not continuous but 
is split in two or more parts. In addition, spectrum aggregation 
can happen in scenarios, in which an operator accesses both a 
dedicated band, and a spectrum sharing band which is 
separated in frequencies from the dedicated operator’s band. 
This is also valid for the inter-operator scenario. Once a portion 
of the spectrum has been obtained, it is important to identify 
the load on the network that the subsequent allocation in the 
bands will create. This requires that service requirements are 
translated into load values and in addition mapped to the 
available spectrum amount. A possible traffic split at generic 
RRM level (i.e., centralized control) can act upon the current 
load network conditions and assist the distributed approach to 
allocating users in the frequency bands without disturbing the 
balance of the overall network. The envisioned relationships 
between RRM and spectrum entities are shown in Figure 3. 
During spectrum aggregation, the amount of available 
spectrum resources in both shared band and dedicated bands 
will change. 

A mechanism is required to match the available data in the 
queues to the available bandwidth. The scheduling of users 
over multiple frequency bands can be modeled in its most 
general form as a General Multi-Band Scheduling (GMBS) 
problem. A multi-band scheduler to manage the balance 
between the data pipe and the obtained extra source of 
spectrum was proposed in [12]. When the bandwidth from the 
shared band becomes available, the scheduler must be capable 
of realizing such a change in the spectrum pipe and shift some 
of the traffic load from the dedicated band to the shared band 
or vice versa. The scheduler must also be capable of further 
load balancing by actively monitoring the forthcoming changes 
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in the spectrum and traffic data in order to shift the load from 
the shared band to dedicated one and vice- versa, if so required. 

 
Figure 3.  Translation of service requirements into network resources and 

mapping to spectrum availability. 

Interworking between RRM and spectrum functions then can 
be translated into the objective of maximizing the total 
throughput of the operator, while considering the QoS 
requirements of the service classes. The more resources are 
available for a system, the higher the multiuser diversity gain 
that can be obtained [14], [15]. The performance is heavily 
dependent on the radio channel qualities for each user in the 
considered bands. The channel quality indicators (CQIs) 
depend on the path loss and on the distance from the BS. The 
operator will have good improvements when the UTs have 
heterogeneous spatial distribution in the cell (variable distances 
from the BS), i.e., different channel qualities in the considered 
bands. Here we can view the joint allocation on the dedicated 
and shared bands as cooperation at the scheduling level. 

Figure 1 showed that at intra-system cooperation level a multi-
stage admission control mechanism is active that uses the 
benefits of a joint distributed and centralized control for the 
admission of users to the network while balancing the load 
over a number of BSs and thus increasing the network 
throughput [13]. It was shown that through load balancing both 
gains from interworking at MAC level (i.e., multiplexing gain) 
as well as above the MAC (at generic RRM level) are 
realizable. It is proposed here to exploit this concept in relation 
to spectrum aggregation. The multi-band scheduling 
mechanism will be busy allocating users over the two 
frequency bands until the key performance indicators (KPIs) 
inform about a degradation of the QoS, which would mean that 
the allocation over the frequency bands does not match the 
current network (i.e., traffic) conditions. The operator then 
would rely on a generic or cooperative (i.e., centralized) RRM 
mechanism for restoring the network balance. Cooperative 
RRM would mean that the intra-system RRM has been 
exhausted and inter-system cooperation (still between systems 
belonging to the same operator) will be activated (i.e., 
cooperative RRM level). Such actions need to work 
concurrently with the scheduling over the available frequency 
bands. In this case, the achievable gain will be a combination 
of the gain from scheduling over separated frequency bands 
(i.e., diversity gain) and the trunking gain from resource 

sharing (i.e., multiplexing gain achievable through traffic 
splitting and BSs interworking [13]). Future work will compare 
the achievable performance for each of the two gains. 

IV. INTER-OPERATOR CONSIDERATIONS 

An inter-operator spectrum sharing deployment scenario is one 
where each operator has access to a shared band, in addition to 
owning a dedicated band [16]. Two general spectrum-sharing 
deployments can be distinguished: 

• Common frequency pool which is shared by all 
operators (considered here); 

• Separated frequency pools, which are shared by two 
neighboring operators. 

In the inter-operator case, the interworking can be seen as 
interworking at cooperative RRM level and allocation in the 
shared band. The two mechanisms for coping with the traffic 
demands can be seen as exchange of resources between 
operators at a system (i.e., cooperative RRM) and at a user 
level (i.e., sharing of the band). The multi-band scheduling 
mechanism can use the priority levels of the split traffic for 
assigning the traffic over the frequency bands and in case of 
changes in availability of the shared band, it can relocate traffic 
or decide to drop or reduce the bandwidth of less important 
flows. For this, an input from the sharing negotiation 
functionalities in the network is required. The exchange of 
resources at a system level is realized by using the logical 
functionality of the GW [10]. There are two types of GW 
logical nodes, the IP Anchor GW, and the control GW. The 
control GW provides control functions for UTs that are not 
active (i.e., not sending data) and functions that control and 
configure the IP Anchor GW. In practice, there would be 
several IP Anchor GWs as well as an independent number of 
control GWs. One BS can be connected to multiple GW logical 
pairs and conversely, one GW logical pair can be connected to 
multiple BS. Thus, the logical pairs of the GW form a pool of 
equipment that may cover large areas, e.g. cities. In [17] a 
hybrid handover was proposed based on the concept of using 
pools of GWs as a means to reduce the number of IP handovers 
(i.e., support of macro mobility). By using the logical 
association between the UT and GW independently of the BSs, 
the set of GW can be seen as a pool of resources. This in 
essence is a trunking gain realized by the sharing of resources 
between GWs and can be extended to the concept of GWs 
belonging to different operators. When degradation in the QoS 
is observed based on monitoring information from the KPIs, 
adding or removing of GWs can help bring the network in a 
balanced state (i.e., load balancing). This would reduce the 
observed delays due to signaling required for the user context 
transfer or the degradation of the QoS for some users, and even 
dropping of users due to the need to reallocate users in the 
shared band.  

Without the use of the pool of GWs, when the shared band is 
unavailable a fast transfer to the dedicated band might be 
required to maintain the connectivity, and provide basic and 
priority services. In addition, there can be various reasons to 
initiate a frequency band transfer, for example the load in the 
other system with whom the resources are shared may change, 
a user terminal might move into an area where it would 
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interfere with the other system’s transmissions, and so forth. 
Realizing the pool of GWs reduces the need for such actions 
because it allows for a centralized balancing of the load and 
resources, while preserving the logical associations of the UTs. 
Anticipation of a band reallocation improves the system 
performance because the contexts can be exchanged before the 
connection on the band is actually lost [12]. The information 
about this can be obtained by scanning other networks, or from 
the Cooperative RRM functionality that also implements a 
spectrum manager.  The pooling concept is shown in Figure 4. 

 
Figure 4.  Pooling of resources of different operators. 

Spectrum assignment is dictated on a short-term basis by the 
services used at the UT. As a result, it is a rather distributed 
method even though the information exchange between the 
different systems (belonging or not to different operators) can 
be distributed or centralized. The knowledge of the existing 
spectrum resources within a RAN may be centralized since this 
information belongs to each RAN, can accessed through the 
spectrum server, and the available spectrum resources belong 
to a common pool between RANs. The spectrum information 
can be distributed to the BS, which in scenarios of low to 
medium loads, can take fast decisions and provide for 
multiplexing gain. 

V. CONCLUSIONS 

The system performance is affected by the subsystem 
capacities, the selection of an RRM algorithm, and the use of 
available radio resources. Both, single operator scenarios as 
multi-operator scenarios can benefit from a framework that 
supports a joint centralized and distributed approach to 
resource sharing. If the decision comes from the spectrum 
manager or spectrum server entities located higher in the 
network, the delays associated with the signaling will interfere 
with the timely assignment of resources during radio access. 
Therefore, the spectrum assignment should be performed as a 
distributed approach. Interworking between entities for 
network resource management and entities for spectrum 
management can provide a two-fold gain (i.e., trunking and 
diversity gain). The performance gain in terms of diversity 
would depend on the maximum acceptable distance between 
fragmented bands that are aggregated, in this context, it would 
be useful to investigate the upper limits on the separation and 
the achievable gain.  

Currently, there is no reported information about how to cope 
with multiple bands and what are the added complexities both 
at the network managing and at the user terminal (UT) level, 
and to this end the paper provides a first insight into the 
possibilities of combining different RRM mechanisms 
designed separately for next generation systems. Future work 
will study the optimization problem for allocation of users on 
the shared band for single and multi-band UTs. Further, a 
comparison study will be performed to establish the achievable 
gains from resource sharing and interworking.  

VI. REFERENCES 
[1] ITU-R Circular Letter 5/LCCE/2, “Invitation for submission of 

proposals for candidate radio interface technologies for the terrestrial 
components of the radio interface(s) for IMT-Advanced and invitation to 
participate in their subsequent evaluation,” Mar. 2008. 

[2] “Key results of World Radiocommunication Conference (WRC-07)”, 
available online at: http://www.itu.int/dms_pub/itu-t/oth/21/04/ 
T21040000030014PPTE.ppt. 

[3] O. Sallent, et al., “Decentralized spectrum and radio resource 
management enabled by an on-demand cognitive pilot channel,” 
Springer Journal on Annals of  Telecommunications, Vol. 63, No. 5-6, 
June  2008, pp. 281-294. 

[4] M. K. Pereirasamy, et al., “An approach for inter-operator spectrum 
sharing for 3G systems and beyond,” in Proc. of  PIMRC 2004 - 15th 
IEEE International Symposium on IEEE Personal, Indoor and Mobile 
Radio Communications, Barcelona, Spain, Sep. 2004. 

[5] D. Grandblaise, et al., “Techno-Economic of Collaborative Based 
Secondary Spectrum Usage⎯E2R Research,” in Proc. of DySPAN 2005 
- First IEEE International Symposium on New Frontiers in Dynamic 
Spectrum Access Networks, Baltimore, Maryland, USA, Nov. 2005. 

[6] A. Mihovska, et al., “Requirements and algortihms for cooperation of 
heterogeneous networks,” in Springer International Journal On Wireless 
Personal Communications, DOI: 10.1007/s11277-008-9586-y, 
September 2008. 

[7] WINNER Project IST 2004-507581, WINNER II Project IST-4-027756 
and WINNER+ Project CELTIC CP5-026, http://projects.celtic-
initiative.org/winner+/. 

[8] H. Ekstrom, et al., “Technical solutions for the 3G long-term evolution”, 
IEEE Communications Magazine, Vol. 44, No. 3, Mar. 2006, pp. 38-45. 

[9] RECOMMENDATION ITU-R M.1645, “Framework and overall 
objectives of the future development  of IMT 2000 and Systems Beyond 
IMT 2000,” at http://www.itu.int. 

[10] FP6 IST Project WINNER II, Deliverable 6.13.14, “WINNER II system 
concept description,” athttp://www.ist-winner.org,  November 2007.  

[11] J. Dixton, C. Politis, and C. Wijting, “Considerations in the choice of 
suitable spectrum for mobile communications,” White Paper, WWRF 
WG 8, Oct. 2008. 

[12] IST Project WINENR II, Deliverble 5.9.1, “Flexible spectrum use 
functionalities ,” at http:// www.ist-winner.org, Nov. 2007. 

[13] A. Mihovska, et al., “A mulit-stage admission control for load 
balancing,” in Proc. of WPMC 2008 - The 11th International Symposium 
on Wireless Personal Multimedia Communications, Lapland, Finland, 
Sep. 2008. 

[14] J., Luo, et al., “Performance investigations of JRRM in a reconfigurable 
environment,” in Proc. of SCOUT Workshop, Paris, France, Sep. 2003. 

[15] IST 2003-507995 Project End-to-End Reconfigurability (E2R), 
Deliverable D5.3, “Algorithms and performance, including FSM& 
RRM/network planning,” June 2005. 

[16] CELTIC project WINNER+, Deliverable 1.2, “Initial report on system 
aspects of flexible spectrum use,” January 2009, athttp://projects.celtic-
initiative.org/winner+/. 

[17] E. Tragos, A. Mihovska, E. Mino, “Hybrid RRM architecture for future 
wireless networks,” in Proc. of PIMRC 2007 – 18th IEEE International 
Symposium on Personal, Indoor and Mobile Radio Communications, 
Athens, Greece, Sep. 2007. 

 

Internet, operators, applications

GW1 GW2 GW3

BSBS BSBS

router

Spectrum
assignment

Cooperative
RRM/Spectrum

manager1

Cooperative
RRM/Spectrum

manager2

Cooperative
RRM/Spectrum

manager3

Level of 
centralized 
control

Level of 
distributed
control



<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


