Configuring RSVP

This chapter describes how to configure Resource Reservation Protocol (RSVP), which is an IP
service that allows end systems or hosts on either side of a router network to establish a
reserved-bandwidth path between them to predetermine and ensure QoS for their data transmission.

For a complete description of the RSVP commands in this chapter, refer to the Quality of Service
Solutions Command Reference. To locate documentation of other commands that appear in this
chapter, use the command reference master index, or search online.

RSVP allows end systems to request QoS guarantees from the network. The need for network
resource reservations differs for data traffic versus for real-time traffic, as follows:

® Data traffic seldom needs reserved bandwidth because internetworks provide datagram services

for data traffic. This asynchronous packet switching may not need guarantees of service quality.
End-to-end controls between data traffic senders and receivers help ensure adequate transmission
of bursts of information.

Real-time traffic (that is, voice or video information) experiences problems when operating over
datagram services. Because real-time traffic sends an almost constant flow of information, the
network “pipes” must be consistent. Some guarantee must be provided that service between
real-time hosts will not vary. Routers operating on a first-in, first-out (FIFO) basis risk
unrecoverable disruption of the real-time information that is being transmitted.

Data applications, with little need for resource guarantees, frequently demand relatively lower
bandwidth than real-time traffic. The almost constant high bit-rate demands of a video conference
application and the bursty low bit-rate demands of an interactive data application share available
network resources.

RSVP prevents the demands of traffic such as large file transfers from impairing the bandwidth
resources necessary for bursty data traffic. When RSVP is used, the routers sort and prioritize
packets much like a statistical time-division multiplexer would sort and prioritize several signal
sources that share a single channel.

RSVP mechanisms enable real-time traffic to reserve resources necessary for consistent latency. A
video conferencing application can use settings in the router to propagate a request for a path with
the required bandwidth and delay for video conferencing destinations. RSVP will check and repeat
reservations at regular intervals. By this process, RSVP can adjust and alter the path between RSVP
end systems to recover from route changes.
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Real-time traffic (unlike data traffic) requires a guaranteed network consistency. Without consistent
QoS, real-time traffic faces the following problems:

® Jitter—A slight time or phase movement in a transmission signal can introduce loss of
synchronization or other errors.

® Insufficient bandwidth—Voice calls use a digital signal level O (DSO0 at 64 kbps); video
conferencing uses T1/E1 (1.544 Mbps or 2.048 Mbps); and higher-fidelity video uses much
more.

® Delay variations—If the wait time between when signal elements are sent and when they arrive
varies, the real-time traffic will no longer be synchronized and may fail.

® Information loss—When signal elements drop or arrive too late, lost audio causes distortions
with noise or crackle sounds. The lost video causes image blurring, distortions, or blackouts.

RSVP works in conjunction with weighted fair queuing (WFQ) or Random Early Detection (RED).
This conjunction of reservation setting with packet queuing uses two key concepts: end-to-end flows
with RSVP and router-to-router conversations with WFQ:

® RSVP flow—This is a stream that operates “multidestination simplex,” because data travels
across it in only one direction: from the origin to the targets. Flows travel from a set of senders
to a set of receivers. The flows can be merged or left unmerged, and the method of merging them
varies according to the attributes of the application using the flow.

® WFQ Conversation—This is the traffic for a single transport layer session or network layer flow
that crosses a given interface. This conversation is identified from the source and destination
address, protocol type, port number, or other attributes in the relevant communications layer.

RSVP allows for hosts to send packets to a subset of all hosts (multicasting). RSVP assumes that
resource reservation applies primarily to multicast applications (such as video conferencing).
Although the primary target for RSVP is multimedia traffic, a clear interest exists for the reservation
of bandwidth for unicast traffic (such as Network File System (NFS) and virtual private network
management). A unicast transmission involves a host sending packets to a single host.

RSVP Reservation Types

These are the two types of multicast flows:
® Distinct Reservation. This constitutes a flow that originates from exactly one sender.
® Shared Reservation. This constitutes a flow that originates from one or more senders.

RSVP describes these reservations as having certain algorithmic attributes.

Distinct Reservation
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An example of a distinct reservation is a video application in which each sender emits a distinct data
stream that requires admission and management in a queue. Such a flow, therefore, requires a
separate reservation per sender on each transmission facility it crosses (such as Ethernet, an HDLC
line, a Frame Relay data-link connection identifier, or an ATM virtual channel). RSVP refers to this
distinct reservation as explicit and installs it using a Fixed Filter style of reservation.

Use of RSVP for unicast applications is generally a degenerate case of a distinct flow.
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Shared Reservation

An example of a shared reservation is an audio application in which each sender also emits a distinct
data stream that requires admission and management in a queue. However, because of the nature of
the application, a limited number of senders are transmitting data at any given time. Such a flow,
therefore, does not require a separate reservation per sender. Instead, it uses a single reservation that
can be applied to any sender within a set as needed.

RSVP installs a shared reservation using a Wild Card or Shared Explicit style of reservation, with
the difference between the two determined by the scope of application (which is either wild or
explicit:

® The Wild Card Filter reserves bandwidth and delay characteristics for any sender and is limited
by the list of source addresses carried in the reservation message.

® The Shared Explicit reservation style identifies the flows for specific network resources.

Planning for RSVP Configuration

You must plan carefully to successfully configure and use RSVP on your network. At a minimum,
RSVP must reflect your assessment of bandwidth needs on router interfaces. Consider the following
questions as you plan for RSVP configuration:

® How much bandwidth should RSVP allow per end-user application flow? You must understand
the “feeds and speeds” of your applications. By default, the amount reservable by a single flow
can be the entire reservable bandwidth. You can, however, limit individual reservations to smaller
amounts using the single flow bandwidth parameter. The reserved bandwidth value may not
exceed the interface reservable amount, and no one flow may reserve more than the amount
specified.

® How much bandwidth is available for RSVP? By default, 75 percent of the bandwidth available
on an interface is reservable. If you are using a tunnel interface, RSVP can make a reservation
for the tunnel whose bandwidth is the sum of the bandwidths reserved within the tunnel.

® How much bandwidth must be excluded from RSVP so that it can fairly provide the timely
service required by low-volume data conversations? End-to-end controls for data traffic assume
that all sessions will behave so as to avoid congestion dynamically. Real-time demands do not
follow this behavior. Determine the bandwidth to set aside so bursty data traffic will not be
deprived as a side effect of the RSVP QoS configuration.

Plan for RSVP before entering the details needed as RSVP configuration parameters.

RSVP Implementation Considerations

You should be aware of RSVP implementation considerations as you design your reservation
system. RSVP does not model all data links likely to be present on the internetwork. RSVP models
an interface as having a queuing system that completely determines the mix of traffic on the
interface; bandwidth or delay characteristics are only deterministic to the extent that this model
holds. Unfortunately, data links are often imperfectly modeled this way. Use the following
guidelines:

® Serial line interfaces—Point-to-Point Protocol, High-Level Data Link Control, Link Access
Procedure, Balanced, High-Speed Serial Interface, and similar serial line interfaces are well
modeled by RSVP. The device can, therefore, make guarantees on these interfaces. Nonbroadcast
multiaccess (NBMA) interfaces are also most in need of reservations.
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® Multiaccess LANs—These data links are not modeled well by RSVP interfaces because the LAN
itself represents a queuing system that is not under the control of the device making the
guarantees. The device guarantees what load it will offer, but cannot guarantee the competing
loads or timings of loads that neighboring LAN systems will offer. The network administrator
can use admission controls to control how much traffic is placed on the LAN. The network
administrator, however, should focus on the use of admission in network design in order to use
RSVP effectively.

® Public X.25 networks—It is not clear that rate or delay reservations can be usefully made on
public X.25 networks.

You must use a specialized configuration on Frame Relay and ATM networks, as discussed in the
next sections.

Frame Relay Internetwork Considerations

The following RSVP implementation considerations apply as you design your reservation system for
a Frame Relay internetwork:

® Reservations are made for an interface or subinterface. If subinterfaces contain more than one
data-link control (DLC), the bandwidth required and the bandwidth reserved may differ.
Therefore, RSVP subinterfaces of Frame Relay interfaces must contain exactly one DLC to
operate correctly.

® In addition, Frame Relay DLCs have committed information rates (CIR) and burst controls (Bc
and Be) that may not be reflected in the configuration and may differ markedly from the interface
speed (either adding up to exceed it or being significantly smaller). Therefore, the ip rsvp
bandwidth interface configuration command must be entered for both the interface and the
subinterface. Both bandwidths are used as admission criteria.

For example, suppose that a Frame Relay interface runs at a T1 rate (1.544 Mbps) and supports
several DLCs to remote offices served by 128-kbps and 56-kbps lines. You must configure the
amount of the total interface (75 percent of which being 1.158 Mbps) and the amount of each
receiving interface (75 percent of which would be 96 and 42 kbps, respectively) that may be
reserved. Admission succeeds if and only if enough bandwidth is available on the DLC (the
subinterface) and on the aggregate interface.

ATM Internetwork Considerations
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The following RSVP implementation considerations apply as you design your reservation system for
an ATM internetwork:

® When ATM is configured, it most likely uses a usable bit rate (UBR) or an available bit rate
(ABR) virtual channel (VC) connecting individual routers. With these classes of service, the
ATM network makes a “best effort” to meet the traffic’s bit-rate requirements and assumes that
the end stations are responsible for information that does not get through the network.

® This ATM service can open separate channels for reserved traffic having the necessary
characteristics. RSVP should open these VCs and adjust the cache to make effective use of the
VC for this purpose.
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Resource Reservation Protocol Configuration Task List

After you have planned your RSVP configuration, enter the Cisco IOS commands that implement
your configuration plan. To configure RSVP, perform the tasks in the following sections. You must
enable RSVP on an interface in order to use it; the other tasks are optional.

® Enable RSVP

® Enter Senders in the RSVP Database

® Enter Receivers in the RSVP Database

® Enter Multicast Addresses

® Control Which RSVP Neighbor Can Offer a Reservation
® Monitor RSVP

Enable RSVP

By default, RSPV is disabled so that it is backward compatible with systems that do not implement
RSVP. To enable RSVP on an interface, use the following command in interface configuration mode:

Command Purpose

ip rsvp bandwidth [interface-kbps] [single-flow-kbps] Enable RSVP for IP on an interface.

This command starts RSVP and sets the bandwidth and single-flow limits. The default maximum
bandwidth is up to 75 percent of the bandwidth available on the interface. By default, the amount
reservable by a flow can be up to the entire reservable bandwidth.

On subinterfaces, this command applies the more restrictive of the available bandwidths of the
physical interface and the subinterface. For example, a Frame Relay interface might have a T1
connector nominally capable of 1.536 Mbps, and 64-kbps subinterfaces on 128-kbps circuits
(64-KB CIR), with 1200 and 100 kbps, respectively.

Reservations on individual circuits that do not exceed 100 kbps normally succeed. If, however,
reservations have been made on other circuits adding up to 1.2 Mbps, and a reservation is made on
a subinterface that itself has enough remaining bandwidth, the reservation will still be refused
because the physical interface lacks supporting bandwidth.

Enter Senders in the RSVP Database

You can configure the router to behave as though it is periodically receiving an RSVP PATH message
from the sender or previous hop routes containing the indicated attributes. To enter senders in the
RSVP database, use the following command in global configuration mode:

Command Purpose

ip rsvp sender session-ip-address sender-ip-address [tcp ~ Enter the senders in the RSVP database.
[ udp | ip-protocol] session-dport sender-sport

previous-hop-ip-address previous-hop-interface

bandwidth burst-size
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Enter Receivers in the RSVP Database

You can configure the router to behave as though it is continuously receiving an RSVP RESV
message from the originator containing the indicated attributes. To enter receivers in the RSVP
database, use the following command in global configuration mode:

Command Purpose

ip rsvp reservation session-ip-address Enter the receivers in the RSVP database.
sender-ip-address [tep | udp | ip-protocol] session-dport

sender-sport next-hop-ip-address next-hop-interface {ff|

se | wf} {rate | load} bandwidth burst-size

Enter Multicast Addresses

If RSVP neighbors are discovered to be using UDP encapsulation, the router will automatically
generate UDP-encapsulated messages for consumption by the neighbors.

To enter multicast addresses, use the following command in global configuration mode:

Command Purpose

ip rsvp udp-multicast [multicast-address] Enter any multicast addresses necessary if you use UDP.

However, in some cases, a host will not originate such a message until it has first heard from the
router, which it can only do via UDP. You must instruct the router to generate UDP-encapsulated
RSVP multicasts whenever it generates an IP-encapsulated multicast.

Control Which RSVP Neighbor Can Offer a Reservation

By default, any RSVP neighbor may offer a reservation. To control which RSVP neighbors can offer
a reservation, use the following command in global configuration mode:

Command Purpose

ip rsvp neighbors access-list-number Limit which routers may offer reservations.

When this command is configured, only neighbors conforming to the access list are accepted. The
access list is applied to the IP header.

Monitor RSVP

After you configure the RSVP reservations that reflect your network resource policy, you can verify
the resulting RSVP operations. To do so, use the following commands in EXEC mode:

Command Purpose

show ip rsvp interface [type number] Display RSVP-related interface information.

show ip rsvp installed [rype number] Display RSVP-related filters and bandwidth
information.

show ip rsvp neighbor [fype number] Display current RSVP neighbors.

show ip rsvp sender [type number] Display RSVP sender information.

show ip rsvp request [type number] Display RSVP request information.

show ip rsvp reservation [type number] Display RSVP receiver information.
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RSVP Configuration for a Multicast Session Example

This section describes configuration of RSVP on three Cisco 4500 routers for a multicast session.
The three routers form the router network between an RSVP sender application running on an
upstream (end-system) host and an RSVP receiver application running on a downstream
(end-system) host—neither host is shown in this example.

The router network includes three routers: Router A, Router B, and Router C. The example presumes
that Router A’s upstream interface HssiO links to the upstream host. Router A and Router B are
connected by Router A’s downstream interface Ethernetl, which links to Router B’s upstream
interface Ethernet 1. Router B and Router C are connected by Router B’s downstream interface
Hssi0, which links to Router C’s upstream interface Hssi0. The example presumes that Router C’s
downstream interface Ethernet2 links to the downstream host.

Typically, an RSVP-capable application running on an end system host on one side of a router
network sends out either unicast or multicast RSVP PATH (Set Up) messages to the destination end
system or host on the other side of the router network with which it wishes to communicate. The
initiating application is referred to as the sender; the target or destination application is called the
receiver. In this example, the sender runs on the host upstream from Router A and the receiver runs
on the host downstream from Router C. The router network delivers the RSVP PATH messages from
the sender to the receiver. The receiver replies with RSVP RESV messages in an attempt to reserve
across the network the requested resources that are required between itself and the sender. The RSVP
RESYV messages specify the parameters for the requisite QoS that the router network connecting the
systems should attempt to offer.

This example does not show the host that would run the sender application and the host that would
run the receiver application. Normally, the first router downstream from the sender in the router
network—in this case, Router A—would receive the RSVP PATH message from the sender.
Normally, the last router in the router network—that is, the next hop upstream from the host running
the receiver application, in this case, Router C—would receive an RSVP RESV message from the
receiver.

Because this example does not explicitly include the hosts on which the sender and receiver
applications run, the routers have been configured to act as if they were receiving PATH messages
from a sender and RESV messages from a receiver. The commands used for this purpose, allowing
RSVP to be more fully illustrated in the example, are the ip rsvp sender command and the ip rsvp
reservation command. On Router A, the following command has been issued:

ip rsvp sender 225.1.1.1 12.1.2.1 UDP 7001 7000 12.1.2.1 HsO 20 1

This command causes the router to act as if it were receiving PATH messages destined to multicast
address 225.1.1.1 from a source 12.1.2.1. The previous hop of the PATH message is 12.1.2.1, and
the message was received on interface Hssi0.

On Router C, the following command has been issued:

ip rsvp reservation 225.1.1.1 12.1.2.1 UDP 7001 7000 9.1.2.1 Et2 FF LOAD 8 1

This command causes the router to act as if it were receiving RESV messages for the session with
multicast destination 225.1.1.1. The messages request a Fixed Filter reservation to source 12.1.1.1,
and act as if they had arrived from a receiver on interface Ethernet2 with address 9.1.2.1.

In the example, the RSVP PATH messages flow in one direction: downstream from the sender, which
in this example is Router A. (If the host were to initiate the RSVP PATH message, the message would
flow from the host to Router A.) Router A sends the message downstream to Router B, and Router
B sends it downstream to Router C. (If the downstream host were the actual receiver, Router C would
send the RSVP PATH message downstream to the receiver host.) Each router in the router network
must process the RSVP PATH message and route it to the next downstream hop.

Configuring RSVP QC-127



RSVP Configuration for a Multicast Session Example

The RSVP RESV messages flow in one direction: upstream from the receiver—in this example,
Router C—upstream from Router C to Router B, and upstream from Router B to Router A. If the
downstream host were the receiver, the message would originate with the host, which would send it
to Router C. If the upstream host were the sender, the final destination of the RSVP RESV message
would be the upstream host. At each hop, the router receiving the RSVP RESV message must
determine whether it can honor the reservation request.

The ip rsvp bandwidth command both enables RSVP on an interface and specifies the amount of
bandwidth on the interface that can be reserved (as well as the amount of bandwidth that can be
allocated to a single flow). To ensure QoS for the RSVP reservation, weighted fair queueing is
configured on the interfaces enabled for the reservation.

If the router network is capable of offering the specified (QoS) level of service, then an end-to-end
reserved path is established. If not, the reservation attempt is rejected and a reservation error message
is sent to the receiver. The ability of each router in the network to honor the requested level of service
is verified, link by link, as the RSVP RESV messages are sent across the router network to the sender.
However, the data itself for which the bandwidth is reserved travels one way only: from the sender
to receiver across an established PATH. Therefore, the QoS is effective in only one direction. This is
the common case for one-to-many multicast data flows.

After the three routers in the example are configured, the show ip rsvp sender and show ip rsvp
reservation commands will make visible the PATH and RESV state.

On Router A, RSVP is enabled on Ethernetl with 10 kbps to be reserved for the data transmission.
A weighted fair queue is reserved on this interface to ensure RSVP QoS. (On Router A, RSVP is
also enabled on interface HssiO with 1 kbps reserved, but this bandwidth is used simply for passing
messages.)

Router A

1
version 12.0

service config

service timestamps debug uptime
service timestamps log uptime
no service password-encryption
service udp-small-servers
service tcp-small-servers

!
hostname routerA

!

ip subnet-zero
no ip domain-lookup

ip multicast-routing

ip dvmrp route-limit 20000

1

!

interface Ethernet0

ip address 2.0.0.193 255.0.0.0
no ip directed-broadcast

no ip route-cache

no ip mroute-cache
media-type 10BaseT

!

interface Ethernetl

ip address 11.1.1.2 255.0.0.0
no ip directed-broadcast

ip pim dense-mode

ip rsvp bandwidth 10 10
fair-queue 64 256 1000
media-type 10BaseT
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!
interface HssiO
ip address 12.1.1.1 255.0.0.0
no ip directed-broadcast
ip pim dense-mode
ip rsvp bandwidth 1 1
!
interface ATMO
no ip address
no ip directed-broadcast
shutdown
|
router ospf 100
network 11.0.0.0 0.255.255.255 area 10
network 12.0.0.0 0.255.255.255 area 10
!

ip classless

ip rsvp sender 225.1.1.1 12.1.2.1 UDP 7001 7000 12.1.2.1 HsO 20 1

!

1

!

line con 0
exec-timeout 0 O
length 0
transport input none

line aux 0

line vty 0 4
login

!

end

On Router B, RSVP is enabled on interface HssiO with 20 kbps to be reserved for the data
transmission. A weighted fair queue is reserved on this interface to ensure RSVP QoS. (On Router
B, RSVP is also enabled on interface Ethernetl with 1 kbps reserved, but this bandwidth is used

simply for passing messages.)

Router B

!

!
version 12.0

service config

service timestamps debug uptime
service timestamps log uptime
no service password-encryption
service udp-small-servers
service tcp-small-servers

!
hostname routerB

!

ip subnet-zero
no ip domain-lookup

ip multicast-routing

ip dvmrp route-limit 20000
clock calendar-valid

|
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interface Ethernet0

ip address 2.0.0.194 255.0.0.0
no ip directed-broadcast

no ip route-cache

no ip mroute-cache
media-type 10BaseT

!
interface Ethernetl

ip address 11.1.1.1 255.0.0.0
no ip directed-broadcast

ip pim dense-mode

ip rsvp bandwidth 1 1
media-type 10BaseT

1
interface HssiO

ip address 10.1.1.2 255.0.0.0
no ip directed-broadcast

ip pim dense-mode

ip rsvp bandwidth 20 20
fair-queue 64 256 1000

hssi internal-clock

!

interface ATMO

no ip address

no ip directed-broadcast
shutdown

|
router ospf 100

network 10.0.0.0 0.255.255.255 area 10
network 11.0.0.0 0.255.255.255 area 10
!

ip classless

|

!

1

line con 0

exec-timeout 0 0

length 0

transport input none

line aux 0

line vty 0 4

login

!

end

On Router C, RSVP is enabled on interface Ethernet2 with 20 kbps to be reserved for the data
transmission. A weighted fair queue is reserved on this interface to ensure RSVP QoS. (On Router
C, RSVP is also enabled on interface HssiO with 1 kbps reserved, but this bandwidth is used simply
for passing messages.)
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Router C

1
version 12.0

service config

service timestamps debug uptime
service timestamps log uptime
no service password-encryption
service udp-small-servers
service tcp-small-servers
!
hostname routerC

!

ip subnet-zero
no ip domain-lookup

ip multicast-routing

ip dvmrp route-limit 20000
1

!

interface Ethernet0

ip address 2.0.0.195 255.0.0.0
no ip directed-broadcast
no ip route-cache

no ip mroute-cache
media-type 10BaseT

!

interface Ethernetl

no ip address

no ip directed-broadcast
shutdown

media-type 10BaseT

!

interface Ethernet2

ip address 9.1.1.2 255.0.0.0
no ip directed-broadcast
ip pim dense-mode

ip rsvp bandwidth 20 20
fair-queue 64 256 1000
media-type 10BaseT

|

interface Ethernet3

no ip address

no ip directed-broadcast
shutdown

media-type 10BaseT

|

interface Ethernet4d

no ip address

no ip directed-broadcast
shutdown

media-type 10BaseT

!

interface Ethernet5

no ip address

no ip directed-broadcast
shutdown

media-type 10BaseT

!

interface HssiO

ip address 10.1.1.1 255.0.0.0
no ip directed-broadcast
ip pim dense-mode

ip rsvp bandwidth 1 1
hssi internal-clock
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interface ATMO

no ip address

no ip directed-broadcast

shutdown

1
router ospf 100

network 9.0.0.0 0.255.255.255 area 10
network 10.0.0.0 0.255.255.255 area 10
network 11.0.0.0 0.255.255.255 area 10
!

ip classless

ip rsvp reservation 225.1.1.1 12.1.2.1 UDP 7001 7000 9.1.2.1 Et2 FF LOAD 8 1
!

1

!

line con 0

exec-timeout 0 O

length 0

transport input none
line aux 0
line vty 0 4

login

1

end

QC-132  Quality of Service Solutions Configuration Guide



	Frame Relay Internetwork Considerations
	ATM Internetwork Considerations


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


