CHAPTER

Configuring QoS

This chapter describes how to configure quality of service (QoS) on your access point. With this feature,
you can provide preferential treatment to certain traffic at the expense of others. Without QoS, the access
point offers best-effort service to each packet, regardless of the packet contents or size. It sends the
packets without any assurance of reliability, delay bounds, or throughput.

Note  For complete syntax and usage information for the commands used in this chapter, refer to the Cisco I0S
Command Reference for Cisco Aironet Access Points and Bridges for this release.

This chapter consists of these sections:
e Understanding QoS for Wireless LANs, page 15-2
e Configuring QoS, page 15-5
¢ QoS Configuration Examples, page 15-11
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I Understanding QoS for Wireless LANs

Understanding QoS for Wireless LANs

Typically, networks operate on a best-effort delivery basis, which means that all traffic has equal priority
and an equal chance of being delivered in a timely manner. When congestion occurs, all traffic has an
equal chance of being dropped.

When you configure QoS on the access point, you can select specific network traffic, prioritize it, and
use congestion-management and congestion-avoidance techniques to provide preferential treatment.
Implementing QoS in your wireless LAN makes network performance more predictable and bandwidth
utilization more effective.

When you configure QoS, you create QoS policies and apply the policies to the VLANSs configured on
your access point. If you do not use VLANSs on your network, you can apply your QoS policies to the
access point’s Ethernet and radio ports.

Note  When you enable QoS, the access point uses Wi-Fi Multimedia (WMM) mode by default. See the “Using
Wi-Fi Multimedia Mode” section on page 15-4 for information on WMM.

QoS for Wireless LANs Versus QoS on Wired LANs

The QoS implementation for wireless LANs differs from QoS implementations on other Cisco devices.
With QoS enabled, access points perform the following:

¢ They do not classify packets; they prioritize packets based on DSCP value, client type (such as a
wireless phone), or the priority value in the 802.1q or 802.1p tag.

e They do not construct internal DSCP values; they only support mapping by assigning IP DSCP,
Precedence, or Protocol values to Layer 2 COS values.

e They carry out EDCF like queuing on the radio egress port only.

e They do only FIFO queueing on the Ethernet egress port.

e They support only 802.1Q/P tagged packets. Access points do not support ISL.
e They support only MQC policy-map set cos action.

¢ They prioritize the traffic from voice clients (such as Symbol phones) over traffic from other clients
when the QoS Element for Wireless Phones feature is enabled.

e They support Spectralink phones using the class-map IP protocol clause with the protocol value set
to 119.

To contrast the wireless LAN QoS implementation with the QoS implementation on other Cisco network
devices, see the Cisco 10S Quality of Service Solutions Configuration Guide at this URL:

http://www.cisco.com/univercd/cc/td/doc/product/software/ios122/122cgcr/fqos_c/index.htm

Impact of QoS on a Wireless LAN

Wireless LAN QoS features are a subset of the proposed 802.11e draft. QoS on wireless LANs provides
prioritization of traffic from the access point over the WLAN based on traffic classification.

Just as in other media, you might not notice the effects of QoS on a lightly loaded wireless LAN. The
benefits of QoS become more obvious as the load on the wireless LAN increases, keeping the latency,
jitter, and loss for selected traffic types within an acceptable range.

Cisco 10S Software Configuration Guide for Cisco Aironet Access Points


http://www.cisco.com/univercd/cc/td/doc/product/software/ios122/122cgcr/fqos_c/index.htm

| Chapter15 Configuring QoS

Understanding QoS for Wireless LANs

QoS on the wireless LAN focuses on downstream prioritization from the access point. Figure 15-1 shows
the upstream and downstream traffic flow.

Figure 15-1 Upstream and Downstream Traffic Flow
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e The radio downstream flow is traffic transmitted out the access point radio to a wireless client
device. This traffic is the main focus for QoS on a wireless LAN.

e The radio upstream flow is traffic transmitted out the wireless client device to the access point. QoS
for wireless LANs does not affect this traffic.

¢ The Ethernet downstream flow is traffic sent from a switch or a router to the Ethernet port on the
access point. If QoS is enabled on the switch or router, the switch or router might prioritize and
rate-limit traffic to the access point.

¢ The Ethernet upstream flow is traffic sent from the access point Ethernet port to a switch or router
on the wired LAN. The access point does not prioritize traffic that it sends to the wired LAN based
on traffic classification.

Precedence of QoS Settings

When you enable QoS, the access point queues packets based on the Layer 2 class of service value for
each packet. The access point applies QoS policies in this order:

1. Packets already classified—When the access point receives packets from a QoS-enabled switch or
router that has already classified the packets with non-zero 802.1Q/P user_priority values, the access
point uses that classification and does not apply other QoS policy rules to the packets. An existing
classification takes precedence over all other policies on the access point.

a~

Note  Even if you have not configured a QoS policy, the access point always honors tagged 802.1P
packets that it receives over the radio interface.

2. QoS Element for Wireless Phones setting—If you enable the QoS Element for Wireless Phones
setting, dynamic voice classifiers are created for some of the wireless phone vendor clients, which
allows the wireless phone traffic to be a higher priority than other clients’ traffic. Additionally, the
QoS Basic Service Set (QBSS) is enabled to advertise channel load information in the beacon and
probe response frames. Some IP phones use QBSS elements to determine which access point to
associate to, based on the traffic load.

You can use the Cisco IOS command dot11 phone dotlle command to enable the future upgrade
of the 7920 Wireless Phone firmware to support the standard QBSS Load IE. The new 7920 Wireless
Phone firmware will be announced at a later date.
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I Understanding QoS for Wireless LANs

~

Note

3

This release continues to support existing 7920 wireless phone firmware. Do not attempt to use
the new standard (IEEE 802.11e draft 13) QBSS Load IE with the 7920 Wireless Phone until
new phone firmware is available for you to upgrade your phones.

This example shows how to enable IEEE 802.11 phone support with the legacy QBSS Load
element:

AP (config)# dotll phone
This example shows how to enable IEEE 802.11 phone support with the standard (IEEE 802.11e
draft 13) QBSS Load element:

AP (config)# dotll phone dotlle

This example shows how to stop or disable the IEEE 802.11 phone support:
AP (config)# no dotll phone
Policies you create on the access point—QoS Policies that you create and apply to VLANSs or to the

access point interfaces are third in precedence after previously classified packets and the QoS
Element for Wireless Phones setting.

Default classification for all packets on VLAN—If you set a default classification for all packets on
a VLAN, that policy is fourth in the precedence list.

Using Wi-Fi Multimedia Mode

When you enable QoS, the access point uses Wi-Fi Multimedia (WMM) mode by default. WMM
provides these enhancements over basic QoS mode:

The access point adds each packet’s class of service to the packet’s 802.11 header to be passed to
the receiving station.

Each access class has its own 802.11 sequence number. The sequence number allows a high-priority
packet to interrupt the retries of a lower-priority packet without overflowing the duplicate checking
buffer on the receiving side.

WPA replay detection is done per access class on the receiver. Like 802.11 sequence numbering,
WPA replay detection allows high-priority packets to interrupt lower priority retries without
signalling a replay on the receiving station.

For access classes that are configured to allow it, transmitters that are qualified to transmit through
the normal backoff procedure are allowed to send a set of pending packets during the configured
transmit opportunity (a specific number of microseconds). Sending a set of pending packets
improves throughput because each packet does not have to wait for a backoff to gain access; instead,
the packets can be transmitted immediately one after the other.

The access point uses WMM enhancements in packets sent to client devices that support WMM. The
access point applies basic QoS policies to packets sent to clients that do not support WMM.

Use the no dot11 qos mode wmm configuration interface command to disable WMM using the CLI. To
disable WMM using the web-browser interface, unselect the check boxes for the radio interfaces on the
QoS Advanced page. Figure 15-3 shows the QoS Advanced page.
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Configuring QoS

QoS is disabled by default (however, the radio interface always honors tagged 802.1P packets even when
you have not configured a QoS policy). This section describes how to configure QoS on your access
point. It contains this configuration information:

e Configuration Guidelines, page 15-5

e Configuring QoS Using the Web-Browser Interface, page 15-5
e Adjusting Radio Access Categories, page 15-9

e Disabling AVVID Priority Mapping, page 15-11

Configuration Guidelines

Before configuring QoS on your access point, you should be aware of this information:

e The most important guideline in QoS deployment is to be familiar with the traffic on your wireless
LAN. If you know the applications used by wireless client devices, the applications’ sensitivity to
delay, and the amount of traffic associated with the applications, you can configure QoS to improve
performance.

* QoS does not create additional bandwidth for your wireless LAN; it helps control the allocation of
bandwidth. If you have plenty of bandwidth on your wireless LAN, you might not need to configure
QoS.

Configuring QoS Using the Web-Browser Interface

This section describes configuring QoS using the web-browser interface.

For a list of Cisco IOS commands for configuring QoS using the CLI, consult the Cisco IOS Command
Reference for Cisco Aironet Access Points and Bridges.

Follow these steps to configure QoS:

Step 1 If you use VLANSs on your wireless LAN, make sure the necessary VLANS are configured on your access
point before configuring QoS.

Step2  Click Services in the task menu on the left side of any page in the web-browser interface. When the list
of Services expands, click QoS. The QoS Policies page appears. Figure 15-2 shows the QoS Policies

page.
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Figure 15-2
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With <NEW> selected in the Create/Edit Policy field, type a name for the QoS policy in the Policy Name

Step 3

Hosthame ap

Create/Edit Policies

Create/Edit Policy: |<MEW > =

Policy Name: |

ap uptime is 2 days, 2 hours, 25 minutes

Classifications:

Delete Classification

Match Classifications:

IP Precedence:

Apply Class of Service

IP DSCP:

IP Protocol 119

Fautine (0) - [Best Effart (0) =] Add|
& [BestEfiort =] [Best Effort () =] Add
ol e

[Best Effart (0) =] Add|

Filter: Mo Filters defined. Define Filters.

Apply Policies to Interface/ VLANs

FastEthernet Radio0802.11B
Incoming <HOMNE > * <NOME > =
Outgoing <MOMNE > = <NOMNE > »

Apply| Delete | Cancel |

Radio1802.11A
<MNOMNE > =
<MOME > =

Apply | Cancel

111864

entry field. The name can contain up to 25 alphanumeric characters. Do not include spaces in the policy

name.
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Step 4

Step 5

Step 6

Step 7

Configuring oS

If the packets that you need to prioritize contain IP precedence information in the IP header TOS field,
select an IP precedence classification from the IP Precedence drop-down menu. Menu selections include:

Routine (0)

Priority (1)
Immediate (2)

Flash (3)

Flash Override (4)
Critic/CCP (5)
Internet Control (6)
Network Control (7)

Use the Apply Class of Service drop-down menu to select the class of service that the access point will
apply to packets of the type that you selected from the IP Precedence menu. The access point matches
your IP Precedence selection with your class of service selection. Settings in the Apply Class of Service
menu include:

Best Effort (0)
Background (1)

Spare (2)

Excellent (3)

Control Lead (4)

Video <100ms Latency (5)
Voice <100ms Latency (6)
Network Control (7)

Click the Add button beside the Class of Service menu for IP Precedence. The classification appears in
the Classifications field. To delete a classification, select it and click the Delete button beside the
Classifications field.

If the packets that you need to prioritize contain IP DSCP precedence information in the IP header TOS
field, select an IP DSCP classification from the IP DSCP drop-down menu. Menu selections include:

Best Effort

Assured Forwarding — Class 1 Low
Assured Forwarding — Class 1 Medium
Assured Forwarding — Class 1 High
Assured Forwarding — Class 2 Low
Assured Forwarding — Class 2 Medium
Assured Forwarding — Class 2 High
Assured Forwarding — Class 3 Low
Assured Forwarding — Class 3 Medium
Assured Forwarding — Class 3 High
Assured Forwarding — Class 4 Low
Assured Forwarding — Class 4 Medium

Assured Forwarding — Class 4 High

[ oL-7690-01
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Step 8

Step 9

Step 10

Step 11

Step 12

Step 13

Step 14

Step 15

Step 16

Step 17

Step 18

e C(lass Selector 1
e (lass Selector 2
e C(lass Selector 3
e C(lass Selector 4
e C(lass Selector 5
e C(lass Selector 6
e C(lass Selector 7
e Expedited Forwarding

Use the Apply Class of Service drop-down menu to select the class of service that the access point will
apply to packets of the type that you selected from the IP DSCP menu. The access point matches your
IP DSCP selection with your class of service selection.

Click the Add button beside the Class of Service menu for IP DSCP. The classification appears in the
Classifications field.

If you need to prioritize the packets from Spectralink phones (IP Protocol 119) on your wireless LAN,
use the Apply Class of Service drop-down menu to select the class of service that the access point will
apply to Spectralink phone packets. The access point matches Spectralink phone packets with your class
of service selection.

Click the Add button beside the Class of Service menu for IP Protocol 119. The classification appears
in the Classifications field.

If you need to assign a priority to filtered packets, use the Filter drop-down menu to select a Filter to
include in the policy. (If no filters are defined on the access point, a link to the Apply Filters page appears
instead of the Filter drop-down menu.) For example, you could assign a high priority to a MAC address
filter that includes the MAC addresses of IP phones.

~

Note  The access list you use in QoS does not affect the access points’ packet forwarding decisions.

Use the Apply Class of Service drop-down menu to select the class of service that the access point will
apply to packets that match the filter that you selected from the Filter menu. The access point matches
your filter selection with your class of service selection.

Click the Add button beside the Class of Service menu for Filter. The classification appears in the
Classifications field.

If you want to set a default classification for all packets on a VLAN, use the Apply Class of Service
drop-down menu to select the class of service that the access point will apply to all packets on a VLAN.
The access point matches all packets with your class of service selection.

Click the Add button beside the Class of Service menu for Default classification for packets on the
VLAN. The classification appears in the Classifications field.

When you finish adding classifications to the policy, click the Apply button under the Apply Class of
Service drop-down menus. To cancel the policy and reset all fields to defaults, click the Cancel button
under the Apply Class of Service drop-down menus. To delete the entire policy, click the Delete button
under the Apply Class of Service drop-down menus.

Use the Apply Policies to Interface/VLANs drop-down menus to apply policies to the access point
Ethernet and radio ports. If VLANSs are configured on the access point, drop-down menus for each
VLANS’ virtual ports appear in this section. If VLANSs are not configured on the access point, drop-down
menus for each interface appear.
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Step19 Click the Apply button at the bottom of the page to apply the policies to the access point ports.

Step20 If you want the access point to give priority to all voice packets regardless of VLAN, click the Advanced
tab. Figure 15-3 shows the QoS Policies - Advanced page.

Figure 15-3 QoS Policies - Advanced Page
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Select Enable or and click Apply to give top priority to all voice packets.

~

Note  Click dotlle to use the latest version of QBSS Load IE. If you do click dotl1e, the previous
version QBSS Load IE is used.

)
Note  When you enable QoS Element for Wireless Phones, the access point gives top priority to voice
packets even if you do not enable QoS. This setting operates independently from the QoS

policies that you configure.

Adjusting Radio Access Categories

The access point uses the radio access categories to calculate backoff times for each packet. As a rule,
high-priority packets have short backoff times.

Cisco 10S Software Configuration Guide for Cisco Aironet Access Points
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The default values in the Min and Max Contention Window fields and in the Slot Time fields are based
on settings recommended in IEEE Draft Standard 802.11e. For detailed information on these values,
consult that standard.

Cisco strongly recommends that you use the default settings on the Radio Access Categories page.
Changing these values can lead to unexpected blockages of traffic on your wireless LAN, and the
blockages might be difficult to diagnose. If you change these values and find that you need to reset them
to defaults, use the default settings listed in Table 15-1.

The values listed in Table 15-1 are to the power of 2. The access point computes Contention Window
values with this equation:

CW =2 ** X minus 1

where X is the value from Table 15-1.

Table 15-1 Default QoS Radio Access Categories

Class of Service Min Contention Window |Max Contention Window |Fixed Slot Time Transmit Opportunity
Background 4 10 6 0

Best Effort 4 10 2 0

Video <100ms Latency |3 2 1 3008

Voice <100ms Latency |2 3 1 1504

Y

Note

Figure 15-4 shows the Radio Access Categories page. Dual-radio access points have a Radio Access
Categories page for each radio.

Figure 15-4 Radio Access Categories Page
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In this release, clients are blocked from using an access category when you select Enable for Admission
Control.
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Using the Admission Control check boxes, you can control client use of the access categories. When you
enable admission control for an access category, clients associated to the access point must complete the
WMM admission control procedure before they can use that access category. However, access points do
not support the admission control procedure in this release, so clients cannot use the access category
when you enable Admission Control.

Disabling IGMP Snooping Helper

When Internet Group Membership Protocol (IGMP) snooping is enabled on a switch and a client roams
from one access point to another, the clients’ multicast session is dropped. When the access points’
IGMP snooping helper is enabled, the access point sends a general query to the wireless LAN, prompting
the client to send in an IGMP membership report. When the network infrastructure receives the host’s
IGMP membership report, it ensures delivery of that host’s multicast data stream.

The IGMP snooping helper is enabled by default. To disable it, browse to the QoS Policies - Advanced
page, select Disable, and click Apply. Figure 15-3 shows the QoS Policies - Advanced page.

Disabling AVVID Priority Mapping

AVVID priority mapping maps Ethernet packets tagged as class of service 5 to class of service 6. This
feature enables the access point to apply the correct priority to voice packets for compatibility with Cisco
AVVID networks.

AVVID priority mapping is enabled by default. To disable it, browse to the QoS Policies - Advanced
page, select No for Map Ethernet Packets with CoS 5 to CoS 6, and click Apply. Figure 15-3 shows the
QoS Policies - Advanced page.

QoS Configuration Examples

These sections describe two common uses for QoS:
e Giving Priority to Voice Traffic, page 15-11
e Giving Priority to Video Traffic, page 15-13

Giving Priority to Voice Traffic

This section demonstrates how you can apply a QoS policy to your wireless networks’ voice VLAN to
give priority to wireless phone traffic.

In this example, the network administrator creates a policy named voice_policy that applies voice class
of service to traffic from Spectralink phones (protocol 119 packets). The user applies the voice_policy
to the incoming and outgoing radio ports and to the outgoing Ethernet port. Figure 15-5 shows the
administrator’s QoS Policies page.

Cisco 10S Software Configuration Guide for Cisco Aironet Access Points
[ oL-7690-m .m



Chapter 15  Configuring QoS |

QoS Configuration Examples

Figure 15-5
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The network administrator also enables the QoS element for wireless phones setting on the QoS
Policies - Advanced page. This setting gives priority to all voice traffic regardless of VLAN.
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Giving Priority to Video Traffic

This section demonstrates how you could apply a QoS policy to a VLAN on your network dedicated to
video traffic.

In this example, the network administrator creates a policy named video_policy that applies video class
of service to video traffic. The user applies the video_policy to the incoming and outgoing radio ports

and to the outgoing Ethernet port. Figure 15-6 shows the administrator’s QoS Policies page.

Figure 15-6

HOME

QoS Policies Page for Video Example

RADIOO-802.118
ACCESES CATEGORIES

TR

S QoS POLICIES TE

RADIO1-302.114 Tg

ACCESS CATEGORIES - HEMARIEIED W

EXPRESS SET-UP

EXPRESS SECURITY

Hostname ap

NETWORK MAP

ASSOCIATION

METWORK
INTERFACES

SECURITY

4+ | +]+

SERVICES

Telnet’55H

Haot Standby

CDP

DHE

Filters

HTTP

Prowy Mabile IP

QoS

SHMP

MNTP

WLAN

ARF Caching

WIRELESS SERYICES

SYSTEM SOFTWARE

45

EVENT LOG

. .

ap uptime is 2 days, 3 hours, 8 minutes

Create/Edit Policies

Create/Edit Policy: |video_policy ~

Policy Name: |video_po|ic:y

Classifications:  [Precedence Priority - COS Videno < 100ms Latency (5)

DSCF Class Selector 7 - CO3 Widea < 100ms Latency (&)

Delete Classification

Match Classifications: Apply Class of Service

IP Precedence: |Foutine (0) - | Best Effort (0] x| Add
IP DSCP: & [Best Effort ~| [BestEffort (0) x| Add

o (0-63)

IP Protocol 119 |Elest Effort (0 j Al
Filter: 795 - |Elest Effort (0} j Add

Apply| Delete | Cancel |

Apply Policies to Interface/ VLANs

FastEthernet RadioD802.11B Radio1802.11A
Incoming <NOME> - <NOME> = video_palicy ~
Outgaing video_policy ~ <NONE> = video_palicy

Apply | Cancel

111866

[ oL-7690-01

Cisco 10S Software Configuration Guide for Cisco Aironet Access Points



Chapter 15  Configuring QoS |

M 00S Configuration Examples

Cisco 10S Software Configuration Guide for Cisco Aironet Access Points



	Configuring QoS
	Understanding QoS for Wireless LANs
	QoS for Wireless LANs Versus QoS on Wired LANs
	Impact of QoS on a Wireless LAN
	Precedence of QoS Settings
	Using Wi-Fi Multimedia Mode

	Configuring QoS
	Configuration Guidelines
	Configuring QoS Using the Web-Browser Interface
	Adjusting Radio Access Categories
	Disabling IGMP Snooping Helper
	Disabling AVVID Priority Mapping

	QoS Configuration Examples
	Giving Priority to Voice Traffic
	Giving Priority to Video Traffic




<<
  /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


