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Documentation and Release Notes

To obtain the most current version of all Juniper Networks® technical documentation,
see the product documentation page on the Juniper Networks website at
http://www.juniper.net/techpubs/.

If the information in the latest release notes differs from the information in the
documentation, follow the product Release Notes.

Juniper Networks Books publishes books by Juniper Networks engineers and subject
matter experts. These books go beyond the technical documentation to explore the
nuances of network architecture, deployment, and administration. The current list can
be viewed at http:/www.juniper.net/books.

Supported Platforms

For the features described in this document, the following platforms are supported:

« MX Series

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
configuration into the current candidate configuration. The example does not become
active until you commit the candidate configuration.

If the example configuration contains the top level of the hierarchy (or multiple
hierarchies), the example is a full example. In this case, use the load merge command.
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If the example configuration does not start at the top level of the hierarchy, the example
is a snippet. In this case, use the load merge relative command. These procedures are
described in the following sections.

Merging a Full Example

To merge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a
text file, save the file with a name, and copy the file to a directory on your routing
platform.

For example, copy the following configuration to a file and name the file ex-script.conf.
Copy the ex-script.conf file to the /var/tmp directory on your routing platform.

system {
scripts {
commit {
file ex-script.xsl;
1
}
1
interfaces {
fxpO {
disable;
unit 0 {
family inet {
address 10.0.0.1/24;
}
1
1
}

2. Merge the contents of the file into your routing platform configuration by issuing the
load merge configuration mode command:

[edit]
user@host# load merge /var/tmp/ex-script.conf
load complete

Merging a Snippet
To merge a snippet, follow these steps:

1. Fromthe HTML or PDF version of the manual, copy a configuration snippet into a text
file, save the file with a name, and copy the file to a directory on your routing platform.

For example, copy the following snippet to a file and name the file
ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory
on your routing platform.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following
configuration mode command:
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[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing the
load merge relative configuration mode command:

[edit system scripts]
user@host# load merge relative /var/tmp/ex-script-snippet.conf
load complete

For more information about the load command, see CLI Explorer.

Documentation Conventions

Table 1 on page xxvii defines notice icons used in this guide.

Table 1: Notice Icons

Icon Meaning Description

o Informational note Indicates important features or instructions.
g Caution Indicates a situation that might result in loss of data or hardware damage.
a Warning Alerts you to the risk of personal injury or death.
g Laser warning Alerts you to the risk of personal injury from a laser.

Q Tip Indicates helpful information.

Q Best practice Alerts you to a recommended use or implementation.

Table 2 on page xxvii defines the text and syntax conventions used in this guide.

Table 2: Text and Syntax Conventions

Convention Description Examples

Bold text like this Represents text that you type. To enter configuration mode, type the
configure command:

user@host> configure
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Table 2: Text and Syntax Conventions (continued)

Convention

Fixed-width text like this

Description

Represents output that appears on the
terminal screen.

Examples

user@host> show chassis alarms

No alarms currently active

Italic text like this « Introduces or emphasizes important « Apolicy term is a named structure
new terms. that defines match conditions and
« l|dentifies guide names. actions.
+ Identifies RFC and Internet draft titles. ¢ JUnos OS CLI User Guide
« RFC1997 BGP Communities Attribute
Italic text like this Represents variables (options for which ~ Configure the machine’s domain name:
you substitute a value) in commands or
configuration statements. [edit]
root@# set system domain-name
domain-name
Text like this Represents names of configuration « To configure a stub area, include the

statements, commandes, files, and
directories; configuration hierarchy levels;
or labels on routing platform
components.

stub statement at the [edit protocols
ospf area area-id] hierarchy level.

« Theconsole portislabeled CONSOLE.

< > (angle brackets)

Encloses optional keywords or variables.

stub <default-metric metric>;

| (pipe symbol)

Indicates a choice between the mutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

broadcast | multicast

(string]1 | string?2 | string3)

# (pound sign)

Indicates a comment specified on the
same line as the configuration statement
to which it applies.

rsvp { # Required for dynamic MPLS only

[ 1 (square brackets)

Encloses a variable for which you can
substitute one or more values.

community name members [
community-ids ]

Indention and braces ({ })

Identifies a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

[edit]
routing-options {
static {
route default {
nexthop address;
retain;
1
1
1

GUI Conventions

Bold text like this

Represents graphical user interface (GUI)
items you click or select.

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

xxviii
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
> (bold right angle bracket) Separates levels in a hierarchy of menu In the configuration editor hierarchy,
selections. select Protocols>Ospf.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation. You can provide feedback by using either of the following
methods:

« Online feedback rating system—On any page of the Juniper Networks TechLibrary site
at http://www.juniper.net/techpubs/index.ntml, simply click the stars to rate the content,
and use the pop-up form to provide us with information about your experience.
Alternately, you can use the online feedback form at
http://www.juniper.net/techpubs/feedback/.

« E-mail—Send your comments to techpubs-comments@juniper.net. Include the document
or topic name, URL or page number, and software version (if applicable).

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
Center (JTAC). If you are a customer with an active J-Care or Partner Support Service
support contract, or are covered under warranty, and need post-sales technical support,
you can access our tools and resources online or open a case with JTAC.

« JTAC policies—For a complete understanding of our JTAC procedures and policies,
review the JTAC User Guide located at
http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf.

« Product warranties—For product warranty information, visit
http://www.juniper.net/support/warranty/.

« JTAC hours of operation—The JTAC centers have resources available 24 hours a day,
7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online
self-service portal called the Customer Support Center (CSC) that provides you with the
following features:

« Find CSC offerings: http://www.juniper.net/customers/support/
« Search for known bugs: http://www2.juniper.net/kb/
« Find product documentation: http:/www.juniper.net/techpubs/

« Find solutions and answer questions using our Knowledge Base: http://kb.juniper.net/
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. Download the latest versions of software and review release notes:
http://www.juniper.net/customers/csc/software/

« Search technical bulletins for relevant hardware and software notifications:
http://kb.juniper.net/InfoCenter/

. Join and participate in the Juniper Networks Community Forum:
http://www.juniper.net/company/communities/

« Open a case online in the CSC Case Management tool: http://www.juniper.net/cm/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Case with JTAC

You can open a case with JTAC on the Web or by telephone.

« Use the Case Management tool in the CSC at http://www.juniper.net/cm/.

. Call1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).

For international or direct-dial options in countries without toll-free numbers, see
http://www.juniper.net/support/requesting-support.html.

XXX
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Configuring Dynamic Class of Service

« CoS for Subscriber Access and Interfaces Overview on page 3
« Configuring Scheduling and Shaping for Subscriber Access on page 11

« Configuring Hierarchical CoS Scheduling on MPLS Ethernet Pseudowire Subscriber
Interfaces on page 25

« Allocating Dedicated Queues for Each Logical Interface Using Per-Unit
Scheduling on page 41

« Configuring Dedicated Queue Scaling with Hierarchical CoS or Per-Unit
Scheduling on page 53

« Shaping Downstream Traffic Based on Frames or Cells on page 59

« Applying CoS to Households or Individual Subscribers Using ACI-Based Dynamic
VLANSs on page 73

« Managing Excess Bandwidth Distribution and Traffic Bursts on page 81
« Applying CoS Using Parameters Received from RADIUS on page 87

« Modifying a Subscriber’s Shaping Characteristics After a Subscriber is
Instantiated on page 111

« Applying CoS to Groups of Subscriber Interfaces on page 115
« Applying CoS to Subscriber Interfaces on page 137
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CoS for Subscriber Access and Interfaces
Overview

« CoS for Subscriber Access Overview on page 3
« Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4
« CoS for Aggregated Ethernet Subscriber Interfaces Overview on page 8

« CoS for PPPoE Subscriber Interfaces Overview on page 9

CoS for Subscriber Access Overview

This topic describes class-of-service (CoS) functionality for dynamic subscriber access.

Junos CoS enables you to divide traffic into classes and offer various levels of throughput
and packet loss when congestion occurs. This functionality allows packet loss to happen
according torules that you configure. The Junos CoS features provide a set of mechanisms
that you can use to provide differentiated services when best-effort traffic delivery is
insufficient.

In a subscriber access environment, service providers want to provide video, voice, and

data services over the same network for subscribers. Subscriber traffic is delivered from
the access network, through a router, through a switched Ethernet network, to an Ethernet
digital subscriber line access multiplexer (DSLAM). The DSLAM forwards the subscriber’s
traffic to the residential gateway over a digital subscriber line (DSL). An MX Series router
that is installed in a subscriber access network as an edge router can perform subscriber
management functions that include subscriber identification and per-subscriber CoS.

In a subscriber access network, a subscriber is an authenticated user—a user that has
logged in to the access network at a subscriber interface and then been verified by the
configured authentication server and subsequently granted initial CoS services.
Subscribers can be identified statically or dynamically. In this network, subscribers are
mapped to VLANSs, demux, or PPPOE interfaces.

You can configure the router to provide hierarchical scheduling or per-unit scheduling for
subscribers:

. Hierarchical CoS enables you to apply traffic scheduling and queuing parameters
(which caninclude a delay-buffer bandwidth) and packet transmission scheduling
parameters (which can include buffer management parameters) to an individual
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Related
Documentation

subscriber interface rather than to all interfaces configured on the port. Hierarchical
CoS enables you to dynamically modify queues when subscribers require services.

« Per-unit scheduling enables one set of output queues for each logical interface
configured under the physical interface. In per-unit scheduling configurations, each
Layer 3 scheduler node is allocated a dedicated set of queues.

Because the interface sets corresponding to VLANS using agent-circuit-identifier
information are created dynamically, you can apply CoS attributes, such as shaping, at
the household level. You must set and define the CoS policy for the agent-circuit-identifier
virtual VLAN interface set using the dynamic profile for the agent-circuit-identifier interface
set (not the subscriber profile). CoS on dynamic VLANSs includes support for level 3 or
level 2 scheduler nodes for a dynamic interface set. You can also configure a traffic-control
profile and a remaining traffic-control profile for a dynamic interface set. CoS on dynamic
VLANSs enables you to configure a dynamic scheduler map for a traffic-control profile
that is used by a dynamic interface set. In this case, the dynamic scheduler map must
use the unique ID format.

« Understanding Hierarchical CoS for Subscriber Interfaces
« Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4
. Configuring Static Hierarchical Scheduling in a Dynamic Profile

. Configuring Per-Unit Scheduling in a Dynamic Profile on page 42

Guidelines for Configuring Dynamic CoS for Subscriber Access

This topic describes the guidelines for configuring dynamic CoS in a subscriber access
environment.

Configuration Guidelines for Hierarchical CoS and Per-Unit Scheduling

You can configure dynamic CoS with one of the following scheduling configurations:

« For hierarchical scheduling configurations, you must enable hierarchical scheduling in
the static CLI for the interface referenced in the dynamic profile. If not, the dynamic
profile fails.

« For per-unit scheduling configurations, you must enable per-unit scheduling in the
static CLI for the interface referenced in the dynamic profile. If not, the dynamic profile
fails and schedulers are not attached to the interface.

Junos software supports either per-unit scheduling or hierarchical scheduling on an
interface. You cannot run both types of scheduling at the same time. If CoS is active on
aninterface, and you change the type of scheduling configured on the interface, all traffic
is dropped upon egress from the interface.
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Configuration Guidelines for Dynamic Scheduling and Queuing

When configuring scheduling and queuing for subscriber access, consider the following
guidelines:

. To improve CoS performance in IPv4, IPv6, and dual-stack networks that use a DHCP
access model, we recommend that you use the aggregate-clients replace statement
rather than the aggregate-clients merge statement.

« You configure the traffic scheduling and shaping parameters in a traffic-control profile
within the dynamic profile. You can configure the scheduler map and schedulers in a
dynamic profile or in the [edit class-of-service] hierarchy. You must statically configure
the remaining CoS parameters, such as hierarchical scheduling, classifiers, drop profiles,
and forwarding classes, in the [edit class-of-service] hierarchy.

« You can configure only one traffic-control-profile under a dynamic profile.

« You must define the output-traffic-control-profile that binds the traffic-control profile
to the interface within the same dynamic profile as the interface.

« Werecommend that you provide different names for the schedulers defined in dynamic
profiles that are used for access and services. For example, if there are two dynamic
profiles, voice-profile and video-profile, provide unique names for the schedulers
defined under those profiles.

« You must use a service dynamic profile with a different profile name for each RADIUS
CoA request over the same logical interface.

« When you configure scheduler and scheduler map sharing in client profiles, schedulers
and scheduler maps must use the unique ID format. If the client profile uses the unique
ID format and you want to have either scheduler or scheduler map sharing for service
activation, you must configure the service profile in unique ID format.

Configuration Guidelines for Dynamic Classifiers and Rewrite Rules

When you configure classifiers and rewrite rules for subscriber access, consider the
following guidelines:

. To apply classifiers and rewrite rules to a subscriber interface in a dynamic profile, you
must configure the rewrite rule and classifier definitions in the static [edit
class-of-service] hierarchy and reference them in the dynamic profile.

- If a static classifier or a rewrite rule definition that is referenced by a dynamic
subscriber interface does not exist, the configuration is invalid and the subscriber
cannot log in.

- If a network administrator changes the static classifiers and rewrite rules definitions
that are referenced in a dynamic profile with an active subscriber interface logged
in, the changes are applied to the active subscriber interface immediately.

- If a network administrator deletes a classifier or a rewrite rule definition that is
referenced by an active dynamic subscriber interface, the system removes the
classifier or rewrite rule binding from the interface. The classifier is replaced by the
default classifier. If the network administrator adds the removed classifier or rewrite
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rule to the configuration while the dynamic interface is active, the addition does not
take effect until the subscriber logs out and then logs in again.

. IPdemuxinterfaces can only instantiate Layer 3 rules (both rewrite rules and classifiers).

- An|P demux subscriberinterface canimplicitly inherit a classifier from the underlying
interface. If an IP demux interface is created without a classifier and a Layer 2 classifier
is attached to the underlying interface, the IP demux interface also inherits the Layer
2 classifier. The show class-of-service interface interface-name command does not
display this attachment.

Table 3 on page 6 lists the classification rule configuration for an IP demux subscriber
interface with a VLAN underlying interface.

Table 3: IP Demux Classification Rules

VLAN Underlying Interface IP Demux Interface Resulting Classifier
Classifier Configuration Classifier Configuration Configuration

Layer 2 — VLAN Layer 2

Layer 2 Layer 3 Demux Layer 3
Layer 3 — Default

Layer 3 Layer 3 Demux Layer 3

- An IP demux subscriber interface explicitly inherits Layer 2 rewrite rules from the
underlying interface if a Layer 2 rewrite rule is present. The show class-of-service
interface interface-name command displays the attachment.

Table 4 on page 6 lists the rewrite rule configuration for an IP demux subscriber
interface with a VLAN underlying interface.

Table 4: IP Demux Rewrite Rules

IP Demux Interface

VLAN Underlying Interface Rewrite Rule Resulting Rewrite Rule
Rewrite Rule Configuration | Configuration Configuration

Layer 2 — VLAN Layer 2

Layer 2 Layer 3 VLAN Layer 2 and demux Layer 3
Layer 3 — Default

Layer 3 Layer 3 Demux Layer 3

- An L2TP subscriber interface can implicitly inherit a classifier from the underlying
interface.

Table 5 on page 7 lists the classification rule configuration for an L2TP LAC
subscriber interface with a VLAN underlying interface.
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Table 5: L2TP Classification Rules

VLAN Underlying Interface L2TP LAC Classifier Resulting Classifier
Classifier Configuration Configuration Configuration

Layer 2 or Fixed Layer 2 or Fixed VLAN Layer 2 or Fixed
Layer 2 or Fixed Layer 3 Demux/PPPoE Layer 3
Layer 3 Layer 2 or Fixed VLAN Layer 2 or Fixed
Layer 3 Layer 3 Demux/PPPoE Layer 3

- An L2TP LAC subscriber interface explicitly inherits Layer 2 rewrite rules from the
underlying interface if a Layer 2 rewrite rule is present. Table 6 on page 7 lists the
rewrite rule configuration foran L2TP LAC subscriber interface with a VLAN underlying
interface.

Table 6: L2TP LAC Rewrite Rules

VLAN Underlying

Interface Rewrite Rule L2TP Interface Rewrite | Resulting Rewrite Rule

Configuration Rule Configuration Configuration

Layer 2 Layer 2 VLAN Layer 2

Layer 2 Layer 3 VLAN Layer 2 and demux/PPPoE
Layer 3

Layer 3 Layer 2 VLAN Layer 2 and demux/PPPoE
Layer 3

Layer 3 Layer 3 Demux/PPPoE Layer 3

Related . CoS for Subscriber Access Overview on page 3
Documentation « Understanding Hierarchical CoS for Subscriber Interfaces
« Configuring Static Hierarchical Scheduling in a Dynamic Profile
« Configuring Per-Unit Scheduling in a Dynamic Profile on page 42

« Configuring Static CoS foran L2TP LNS Inline Service
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CosS for Aggregated Ethernet Subscriber Interfaces Overview

Related
Documentation

You can apply static or dynamic hierarchical CoS to a scheduler node at the aggregated
Ethernet logical interface, its underlying physical interface, or an interface set.

When you configure CoS for aggregated Ethernet interfaces, consider the following
guidelines:

« Configure the aggregated Ethernet logical interface over two physical interfaces capable
of performing hierarchical scheduling.

« For VLAN subscriber interfaces over aggregated Ethernet, you must enable link
protection on the aggregated Ethernet interface for hierarchical CoS to operate.

« Link protection is not required for IP or demux subscriber interfaces over aggregated
Ethernet. We recommend that you enable targeted distribution on the demux interface
to provide accurate hierarchical scheduling for these links.

. Keep the following guidelines in mind when configuring interface sets of aggregated
Ethernet interfaces:

- Sets of aggregated Ethernet interfaces are supported on MPC/MIC interfaces on MX
Series routers only.

- The supported logical interfaces for aggregated Ethernet in an interface set include
VLAN demux interfaces, IP demux interfaces, and PPPoE logical interfaces over
VLAN demux interfaces.

- The link membership list and scheduler mode of the interface set are inherited from
the underlying aggregated Ethernet interface over which the interface set is
configured.

- When an aggregated Ethernet interface operates in link protection mode, or if the
scheduler mode is configured to replicate member links, the scheduling parameters
of the interface set are copied to each of the member links.

. If the scheduler mode of the aggregated Ethernet interface is set to scale member
links, the scheduling parameters are scaled based on the number of active member
links and applied to each of the aggregated interface member links.

« Understanding Hierarchical CoS for Subscriber Interfaces

« Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet Links
« Configuring an Interface Set of Subscribers in a Dynamic Profile on page 118

. Static or Dynamic Demux Subscriber Interfaces over Aggregated Ethernet Overview

. Static and Dynamic VLAN Subscriber Interfaces over Aggregated Ethernet Overview

« Distribution of Demux Subscribers in an Aggregated Ethernet Interface
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CoS for PPPoE Subscriber Interfaces Overview

Related
Documentation

For all supported hardware platforms, you can attach an output traffic-control profile
that contains basic shaping and scheduling properties directly to a static or dynamic
PPPoE interface. In this type of scenario, you can use each PPPoE interface to represent
a household and shape all of the household traffic to an aggregate rate. Each forwarding
class is mapped to a queue, and represents one type of services provided to a household
customer.

For MPCs that support hierarchical scheduling, you can shape subscriber or access node
traffic at different levels of the PPPoE interface hierarchy by attaching traffic-control
profiles to interface sets that contain PPPoE members.

MPCs support subscriber interfaces with PPPoE encapsulation over aggregated Ethernet
interfaces. These PPPoOE subscriber interfaces are configured over VLAN demux interfaces,
which are also configured over Aggregated Ethernet interfaces.

You can configure 802.3ad link aggregation group (LAG) stateful port and dense port
concentrator (DPC) redundancy. This provides targeted distribution of non-replicated
(stacked) PPPoE or IP demux links over VLAN demux links, which in turn are over an
aggregated Ethernet (AE) logical interface. Service providers with PPPoE or IP demux
interfaces for CoS configurations can provide DPC and port redundancy to subscribers.

0 NOTE: For static PPPoE underlying logical interfaces, use PPPoE interface
sets.

« Understanding Hierarchical CoS for Subscriber Interfaces

« Configuring Static Hierarchical Scheduling in a Dynamic Profile

« Configuring Hierarchical CoS on a Static PPPoE Subscriber Interface
« CoS on Enhanced IQ2 PICs Overview
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CHAPTER 2

Configuring Scheduling and Shaping for
Subscriber Access

« Configuring Traffic Scheduling and Shaping for Subscriber Access on page 11
« Configuring Schedulers in a Dynamic Profile for Subscriber Access on page 13
« Configuring Scheduler and Scheduler Map Sharing on page 19

« Example: Providing Unique Rate Configurations for Schedulers in a Dynamic
Profile on page 21

« Example: Configuring Aggregate Scheduling of Queues for Residential Subscribers on
Static IP Demux Interfaces on page 21

« Verifying the Scheduling and Shaping Configuration for Subscriber Access on page 23

Configuring Traffic Scheduling and Shaping for Subscriber Access

You use traffic-control profiles to configure traffic shaping and scheduling properties.

You can choose to configure static values or dynamic variables for the shaping parameters.
The values for the dynamic variables are obtained from RADIUS when a subscriber logs
in or when a subscriber changes services.

You cannot configure a traffic-control profile that contains a combination of static and
dynamic parameters.

This topic includes the following tasks:

» Configuring Static Traffic Shaping and Scheduling Parameters in a Dynamic
Profile on page 11

« Configuring Dynamic Traffic Shaping and Scheduling Parameters in a Dynamic
Profile on page 12

Configuring Static Traffic Shaping and Scheduling Parameters in a Dynamic Profile
To configure static traffic shaping and scheduling parameters in a traffic-control profile:

1. Create the traffic-control profile and assign a name.

[edit dynamic-profiles business-profile class-of-service]
user@host# edit traffic-control-profiles profile-name
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Apply a static scheduler map that has been configured in the [edit class-of-service]
hierarchy.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set scheduler-map map-name

Configure the shaping rate to be used in the dynamic profile.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set shaping-rate (rate <burst-size bytes>

Configure the guaranteed rate to be used in the dynamic profile.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set guaranteed-rate (rate <burst-size bytes>

Configure the delay-buffer rate.

If you do not include this statement, the delay-buffer rate is based on the guaranteed
rate if one is configured, or on the shaping rate if no guaranteed rate is configured.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set delay-buffer-rate (percent percentage | rate)

Configuring Dynamic Traffic Shaping and Scheduling Parameters in a Dynamic Profile

You can configure variables for the traffic shaping and scheduling parameters. The values
for the parameters are dynamically obtained by RADIUS when a subscriber logs in or
changes a service.

To configure dynamic traffic-control profiles in a dynamic profile:

1.

Create the traffic-control profile.

[edit dynamic-profiles business-profile class-of-service]
user@host# edit traffic-control-profiles profile-name

Reference a dynamic scheduler map.

The scheduler map is dynamically configured in the [edit dynamic-profiles profile-name
class-of-service scheduler-maps] hierarchy.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set scheduler-map $Sjunos-cos-scheduler-map

Configure the shaping rate variable.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set shaping-rate $junos-cos-shaping-rate <burst-size bytes>

Configure the guaranteed rate variable.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
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user@host# set guaranteed-rate Sjunos-cos-guaranteed-rate <burst-size [ bytes |
$junos-cos-guaranteed-rate-burst]>

5. Configure a variable for the delay-buffer rate.

If you do not include this statement, the delay-buffer rate is based on the guaranteed
rate if one is configured, or the shaping rate if no guaranteed rate is configured.

[edit dynamic-profiles business-profile class-of-service traffic-control-profiles
profile-name]
user@host# set delay-buffer-rate Sjunos-cos-delay-buffer-rate

Related . Forhardware requirements and configuration guidelines, see Guidelines for Configuring
Documentation Dynamic CoS for Subscriber Access on page 4

« CoS for Subscriber Access Overview on page 3
. Configuring Static Hierarchical Scheduling in a Dynamic Profile

. Example: Maintaining a Constant Traffic Flow by Configuring a Static VLAN Interface
with a Dynamic Profile for Subscriber Access

« Example: Configuring Dynamic Hierarchical Scheduling for Subscribers

. Verifying the Scheduling and Shaping Configuration for Subscriber Access on page 23

Configuring Schedulers in a Dynamic Profile for Subscriber Access

You use schedulers to define the parameters of output queues. These properties include
the amount of interface bandwidth assigned to the queue, the size of the memory buffer
allocated for storing packets, the priority of the queue, and the tail drop profiles associated
with the queue.

You can configure up to four schedulers in a dynamic profile.

Within a dynamic profile, you can choose to define schedulers with static values, dynamic
variables, or a combination of static values and dynamic variables. The dynamic variables
enable RADIUS to provide the value for the scheduler parameter when the subscriber
logs in.

« Configuring Static Schedulers in a Dynamic Profile on page 14

« Configuring Dynamic Schedulers with Variables in a Dynamic Profile on page 15

« Configuring a Combination of Static and Dynamic Scheduler Parameters in a Scheduler
Definition on page 16
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Configuring Static Schedulers in a Dynamic Profile

This topic describes how to configure schedulers with static values in a dynamic profile
for subscriber access.

To configure static scheduling and queuing in a dynamic profile:

1. Configure the scheduler and queuing parameters.
a. Specify the scheduler for which you want to configure parameters.

[edit dynamic-profiles profile-name class-of-service]
user@host# edit schedulers scheduler-name

b. Configure the buffer size.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set buffer-size remainder

c. Configure the drop-profile map and drop profile.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set drop-profile-map loss-priority any protocol any drop-profile d3

d. Configure the priority.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set priority low

e. Configure the transmit rate.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set transmit-rate percent 40

f.  Configure the excess rate.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-rate percent 90

g. (Optional) Configure the priority value for the excess-rate.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-priority high

2. Associate the scheduler with a scheduler map.
a. Configure the scheduler map name.

[edit dynamic-profiles profile-name class-of-service]
user@host# set scheduler-maps data-smap

b. Configure the forwarding class.

[edit dynamic-profiles profile-name class-of-service scheduler-maps map-name]
user@host# set forwarding-class be

c. Configure the scheduler.

[edit dynamic-profiles profile-name class-of-service scheduler-maps map-name
forwarding-class forwarding-class-name]
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user@host# set scheduler be_sch

Configuring Dynamic Schedulers with Variables in a Dynamic Profile

You can configure variables for the dynamic scheduler parameters. These values are
dynamically obtained by RADIUS when a subscriber logs in or changes a service using a
RADIUS change of authorization (CoA) message.

To configure dynamic scheduling and queuing in a dynamic profile:

1. Configure the scheduler and queuing parameters.
a. Specify the scheduler name using a variable.

[edit dynamic-profiles profile-name class-of-service]
user@host# edit schedulers $junos-cos-scheduler

b. Configure the variable for the buffer size.

[edit dynamic-profiles profile-name class-of-service schedulers]
user@host# set buffer-size (percent $junos-cos-scheduler-bs | temporal
$junos-cos-scheduler-bs)

c. Configure the variables for the drop-profile maps and the drop profile.

[edit dynamic-profiles profile-name class-of-service schedulers]

user@host# set drop-profile-map loss-priority low protocol any drop-profile
Sjunos-cos-scheduler-low

user@host# set drop-profile-map loss-priority medium-low protocol any
drop-profile $junos-cos-scheduler-medium-low

user@host# set drop-profile-map loss-priority medium-high protocol any
drop-profile Sjunos-cos-scheduler-medium-high

user@host# set drop-profile-map loss-priority high protocol any drop-profile
$junos-cos-scheduler-high

user@host# set drop-profile-map loss-priority any protocol any drop-profile
Sjunos-cos-scheduler-any

d. Configure the variable for the priority.

[edit dynamic-profiles profile-name class-of-service schedulers]
user@host# set priority $junos-cos-scheduler-pri

e. Configure the variable for the transmit rate.

[edit dynamic-profiles profile-name class-of-service schedulers]
user@host# set transmit-rate $junos-cos-scheduler-tx

f. Configure the variable for the excess rate.

[edit dynamic-profiles profile-name class-of-service schedulers]
user@host# set excess-rate percent $junos-cos-scheduler-excess-rate

g. Configure the variable for the priority of the excess-rate.

[edit dynamic-profiles profile-name class-of-service schedulers]
user@host# set excess-priority Sjunos-cos-scheduler-excess-priority
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2. Associate the scheduler with a scheduler map.
a. Configure the scheduler map name.

[edit dynamic-profiles profile-name class-of-service]
user@host# edit scheduler-maps scheduler-map-name

b. Configure the forwarding class.

[edit dynamic-profiles profile-name class-of-service scheduler-maps
scheduler-map-name]
user@host# set forwarding-class be

c. Configure the scheduler.

[edit dynamic-profiles profile-name class-of-service scheduler-maps
scheduler-map-name]
user@host# set scheduler $junos-cos-scheduler

Configuring a Combination of Static and Dynamic Scheduler Parameters in a Scheduler Definition

Within a dynamic profile, you can choose to configure one dynamic scheduler definition,
or combine static and dynamic scheduler parameters in many static scheduler definitions.

Combining static and dynamic scheduler parameters enables you to provide subscribers
with unique rate configurations that the RADIUS definitions for predefined variables do
not allow.

To configure a scheduler definition that contains static and dynamic scheduling and
gueuing parameters:

1. Configure the scheduler definition.

a. Specify the scheduler name.

0 NOTE: To configure a static scheduler that contains both static and
dynamic parameters, you must specify a unique scheduler name, not
the $junos-cos-scheduler variable.

[edit dynamic-profiles profile-name class-of-service]
user@host# edit schedulers scheduler-name

b. Configure the buffer size.

Do either of the following:

. Configure a static value.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set buffer-size (percent percentage | remainder | temporal
(microseconds)

« Configure a variable.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
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user@host# set buffer-size (percent Sjunos-cos-scheduler-bs | temporal
S$junos-cos-scheduler-bs)

c. Configure the drop-profile maps, the drop profile, and the priority.

Do either of the following:

. Configure static values.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set drop-profile-map loss-priority any protocol any drop-profile d3

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set priority low

« Configure variables.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]

user@host# set drop-profile-map loss-priority low protocol any drop-profile
Sjunos-cos-scheduler-low

user@host# set drop-profile-map loss-priority medium-low protocol any
drop-profile $junos-cos-scheduler-medium-low

user@host# set drop-profile-map loss-priority medium-high protocol any
drop-profile Sjunos-cos-scheduler-medium-high

user@host# set drop-profile-map loss-priority high protocol any drop-profile
Sjunos-cos-scheduler-high

user@host# set drop-profile-map loss-priority any protocol any drop-profile
Sjunos-cos-scheduler-any

d. Configure the priority.

Do either of the following:

« Configure a static value.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-priority high

. Configure a variable.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-priority $junos-cos-scheduler-excess-priority

e. Configure the transmit rate.

Do either of the following:

. Configure a static value.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set transmit-rate

. Configure a variable.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set transmit-rate $junos-cos-scheduler-tx

f. Configure the excess rate.
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Do either of the following:

« Configure a static value.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-rate percent 250

. Configure a variable.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-rate percent $Sjunos-cos-scheduler-excess-rate

g. Configure the priority for the excess-rate.

Do either of the following:

. Configure a static value.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-priority high

« Configure a variable.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set excess-priority percent Sjunos-cos-scheduler-excess-priority

2. Associate the scheduler with a scheduler map.
a. Configure the scheduler map name.

[edit dynamic-profiles profile-name class-of-service]
user@host# edit scheduler-maps scheduler-map-name

b. Configure the forwarding class.

[edit dynamic-profiles profile-name class-of-service scheduler-maps
scheduler-map-name]
user@host# set forwarding-class be

c. Configure the scheduler.

[edit dynamic-profiles profile-name class-of-service scheduler-maps
scheduler-map-name]
user@host# set scheduler Sjunos-cos-scheduler

Related . Forhardware requirementsand configuration guidelines, see Guidelines for Configuring
Documentation Dynamic CoS for Subscriber Access on page 4

« Verifying the Scheduling and Shaping Configuration for Subscriber Access on page 23

. Changing CoS Services Overview on page 91
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Configuring Scheduler and Scheduler Map Sharing

The system generates unique identifiers (IDs) in dynamic profiles created for services.
The generated unique IDs enable you to identify and configure separate parameter values
with the same variable name. When applied to CoS, you can configure scheduler and
scheduler map sharing. In client-access profiles, schedulers and scheduler maps must
use the unigque ID format. If the client-access profile uses the unique ID format and you
want to have either scheduler or scheduler map sharing for service activation, you must
configure the service profile in unique ID format. Generating unigue IDs based on
schedulers and scheduler maps eliminates duplication and improves router performance
and scalability. You can configure scheduler and scheduler map sharing by including the
variables for CoS in the client access or service dynamic profile. All scheduler maps and
schedulers must be in the unigue ID format.

Before you configure variables for the client access or service dynamic profile:

« Create a basic dynamic profile.

See Configuring a Basic Dynamic Profile.
To configure variables for the client access or service dynamic profile:

1. Configure the variables for the dynamic client access profile.

[edit dynamic-profiles client-profile variables]
user@host# set smap_data uid
user@host# set data_sched uid

2. Configure the CoS parameters for the variables in the scheduler profile.

[edit dynamic-profiles client-profile class-of-service]
user@host# edit schedulers “Sdata_sched”
user@host# set transmit-rate percent 10
user@host# set buffer-size remainder

user@host# set priority low

3. Configure the CoS parameters for the variables in the scheduler maps profile.

[edit dynamic-profiles client-profile class-of-service]
user@host# edit scheduler-maps “Ssmap_data”
user@host# edit forwarding-class be scheduler “$Sdata_sched”

Forexample, you can configure scheduler maps and schedulers for a client access profile:

dynamic-profiles {
cos-para {
variables {

data_smap uid;
data_video_smap uid;
voice_smap uid;
data_sched uid;
video_sched uid;
voice_sched uid;
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class-of-service {
traffic-control-profiles {
tcpl {
scheduler-map "$junos-cos-scheduler-map";
shaping-rate "$junos-cos-shaping-rate";
guaranteed-rate 10m;
delay-buffer-rate "$junos-cos-delay-buffer-rate";
1
}
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit" {
output-traffic-control-profile tcpl,;
}
1
}
scheduler-maps {
"$data_smap" {
forwarding-class be scheduler "$data_sched";
1
"$data_video_smap" {
forwarding-class be scheduler "$data_sched";
forwarding-class af scheduler "$video_sched";
1
“$voice_smap” {
forwarding-class ef scheduler “$voice_sched”;
1
}
schedulers {
"$data_sched" {
transmit-rate "$junos-cos-scheduler-tx";
inactive: buffer-size percent "$junos-cos-scheduler-bs";
priority "$junos-cos-scheduler-pri";
1
"$video_sched" {
transmit-rate "$junos-cos-scheduler-tx";
inactive: buffer-size percent "$junos-cos-scheduler-bs";
priority "$junos-cos-scheduler-pri";
1
“$voice_sched” {
transmit-rate percent 10;
buffer-size remainder;;
priority low;

Related . Access Profiles and Service Profiles Overview

D .
ocumentation « Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4
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Example: Providing Unique Rate Configurations for Schedulers in a Dynamic Profile

Combining static and dynamic schedulers in a dynamic profile enables you to provide
subscribers with services that have unigue scheduler definitions.

In this example, the network administrator configures the data service with a transmit-rate
that is rate controlled using the $junos-cos-scheduler-tx predefined variable. RADIUS
dynamically supplies the percentage value for the transmission rate that is specified in
the RADIUS VSA to the data scheduler when the subscriber logs in.

For the best-effort service, the network administrator assigns the remaining transmission
rate that is available.

schedulers {
data-scheduler {
transmit-rate percent rate-limit $junos-cos-scheduler-tx;
buffer-size percent $junos-cos-scheduler-bs;
priority $junos-cos-scheduler-pri;
drop-profile-map loss-priority low protocol any drop-profile dO;
drop-profile-map loss-priority medium-low protocol any drop-profile di;
drop-profile-map loss-priority medium-high protocol any drop-profile d2;
drop-profile-map loss-priority high protocol any drop-profile d3;
drop-profile-map loss-priority any protocol any drop-profile all;
1
best-effort-scheduler {
transmit-rate remainder;
buffer-size percent $junos-cos-scheduler-bs;
priority medium-high;
drop-profile-map loss-priority low protocol any drop-profile
$junos-cos-scheduler-dropfile-low;
drop-profile-map loss-priority medium-low protocol any drop-profile di;
drop-profile-map loss-priority medium-high protocol any drop-profile
$junos-cos-scheduler-dropfile-medium-high;
drop-profile-map loss-priority high protocol any drop-profile d3;
drop-profile-map loss-priority any protocol any drop-profile
$junos-cos-scheduler-dropfile-any;

}

Related . Configuringa Combination of Static and Dynamic Scheduler Parametersina Scheduler
Documentation Definition on page 16

Example: Configuring Aggregate Scheduling of Queues for Residential Subscribers on
Static IP Demux Interfaces

In this example, scheduling is configured for a residential subscriber. Each forwarding
classrepresents a multiplay service (voice, video, and data), and is equivalent to a queue.

An interface set of IP demux interfaces represents a DSLAM, and provides shaping of
subscribers services to a DSLAM aggregate rate.

[edit]
interfaces {
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interface-set demux-set {
interface demuxO {
unit O;
unit 1;
}
1
ge-2/0/11
vlan-tagging;
unit1{
per-session-scheduler;
vlan-id 1;
demux-source inet;
family inet {
address 192.0.2.4/24;
}
}
1
demuxO {
unit O {
demux-options {
underlying-interface ge-2/0/1.];
}
family inet {
address 192.0.2.1/24;
demux-source {
192.0.2.0/24;
1
}
}
unit1{
demux-options {
underlying-interface ge-2/0/1.1;
}
family inet {
address 192.0.2.21/24;
demux-source {
192.0.2.20/24;
1
}
}
1
1
class-of-service {
traffic-control-profiles {
T1{
scheduler-map mi;
shaping-rate 5m;
}
T2{
shaping-rate 60m;
}
1
interfaces {
interface-set demux-set {
output-traffic-control-profile T2;

}
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demuxO {
unit 0 {
output-traffic-control-profile T7;
1
unit1{
output-traffic-control-profile TT;
1
1
1
scheduler-maps {
m1 {
forwarding-class best-effort scheduler sO;
forwarding-class expedited-forwarding scheduler si;
forwarding-class assured-forwarding scheduler s2;
forwarding-class network-control scheduler s3;
1
}

schedulers {
sO{
transmit-rate percent 10;
buffer-size percent 10;
}
s1{
transmit-rate percent 20;
buffer-size percent 20;
}
s2{
transmit-rate percent 30;
buffer-size percent 30;
}
s3{
transmit-rate percent 40;
buffer-size percent 40;
}
1
1

Verifying the Scheduling and Shaping Configuration for Subscriber Access

Purpose View the class-of-service (CoS) configurations that are referenced in a dynamic profile
for subscriber access.

Action . Todisplay the entire CoS configuration, including static and dynamic parameters:
user@host> show class-of-service
. Todisplay the CoS configuration for a subscriber interface:
user@host> show class-of-service interface
. Todisplay traffic shaping and scheduling profiles:
user@host> show class-of-service traffic-control-profile

. Todisplay the mapping of schedulers to forwarding classes and a summary of scheduler
parameters for each entry:

user@host> show class-of-service scheduler-map
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Configuring Hierarchical CoS Scheduling
on MPLS Ethernet Pseudowire Subscriber
INterfaces

« Enhanced Subscriber Management Subscriber Logical Interfaces or Interface Sets
Over Underlying Logical Interfaces for a CoS scheduler Hierarchy on page 25

« Enhanced Subscriber Management Subscriber Logical Interfaces or Interface Sets
Over MPLS Pseudowires for a CoS scheduler Hierarchy on page 28

« Configuring Layer 2 Subscriber Logical Interfaces for CoS Hierarchical Schedulers Using
Dynamic Profiles for Differentiating Home and Access Node Networks on page 31

» Example: Configuring Layer 2 Subscriber Logical Interfaces for CoS Hierarchical
Schedulers Using Static CoS for Differentiating Home and Access Node
Networks on page 35

Enhanced Subscriber Management Subscriber Logical Interfaces or Interface Sets
Over Underlying Logical Interfaces for a CoS scheduler Hierarchy

Starting in Junos OS Release 15.1, you can enable a CoS scheduling hierarchy for subscriber
logical interfaces or interface sets over underlying logical interfaces. Until Junos OS
Release 14.2, an interface set can be either at Layer 2 or Layer 3 levels of the CoS
three-level hierarchical scheduler. When the interface set is at the Layer 3 level, a
mechanism to configure the Layer 2 node to which the Layer 3 node belonged was not
available. As a result, the Layer 2 node was a dummy node in such a case for the
three-level hierarchical scheduler.

In certain Broadband Remote Access Server (B-RAS) deployments, when you use an
interface set to denote a home network, it might be necessary to configure the home
network and the access node (such as a digital subscriber line access multiplexer, or
DSLAM) in a scheduler hierarchy. This method of hierarchical scheduler is necessary in
agent circuit identifier (ACI) VLANs because a home or an ACl is always an interface set
in such topologies. You can now enable an enhanced subscriber management logical
interface, such as an MPLS pseudowire logical interface to function as a Layer 2 node in
a CoS hierarchical scheduler. A subscriber logical interface is considered to operate at
Layer 2 only if you configure three-level hierarchical scheduling on the logical tunnel
anchor point on the physical interface (the IFD). An MPLS pseudowire is a virtual device
that is stacked above the logical tunnel anchor point. Implicit hierarchy processes the
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interface stack properly in such a setup. To configure three-level hierarchical scheduling,
include the implicit- hierarchy option at the [edit interfaces “Sjunos-interface-ifd-name”
hierarchical-scheduler] or the [edit interfaces lt-device hierarchical-scheduler] hierarchy
level. If the implicit-hierarchy option is not set on the logical tunnel anchor point, logical
interfaces behave normally with the hierarchical-scheduler mode configured with or
without the hierarchical-scheduler maximum-hierarchy-levels option under the [edit
interfaces interface-name hierarchical-scheduler] statement.

In this case, when you apply a traffic-control profile to the pseudowire and service logical
interfaces, they both reside in level 3 scheduler nodes and do not form a scheduling
hierarchy, which might not be the desirable behavior. Subscriber logical interfaces at
Layer 3 that are stacked over the underlying logical interfaces at Layer 2 are supported
if the Layer 2 logical interface is an underlying interface of the Layer 3 interface.

For example, if a PPPOE logical interface contains an underlying logical interface,
ge-1/0/0.100, the ge-1/0/0.100 interface can be at Layer 2 and the PPPoE logical interface
can be at Layer 3. You can also configure PPP or IP demux interfaces in such a fashion
at Layer 3. Similarly, you can configure logical interfaces at Layer 2 that serve as underlying
interfaces for logical interface sets, such as PPPoE ACl interface sets or IP demux interface
sets, where all the member logical interfaces of the interface set contain the same
underlying logical interface at Layer 2. You can configure the logical interfaces at Layer
2 in a dynamic profile or in a static CoS configuration.

Dynamic profile CoS configuration for underlying logical interfaces is supported because
two interface stanzas with TCPs in one dynamic profile are considered valid. For dynamic
underlying logical interfaces, you can configure in a profile different from the client logical
interface profile orin the same profile as the client profile. If the underlying logical interface
is static and CoS is configured dynamically in a dynamic profile, it must be specified in
the same profile as the client logical interface. However, CoS for the underlying logical
interfaces must be configured either in a dynamic profile or in a static CoS because both
static CoS and dynamic CoS are not supported on the same logical interface.

Reparenting is a technigue that denotes the movement of the CoS hierarchical scheduler
from one node to another node, such as moving all logical interfaces stacked over an
underlying logical interface on top of the base physical interface to be over the underlying
logical interface directly and adding the scheduling node. This movement might occur
when when CoS for the underlying logical interface or the underlying interface set is
configured later than the client logical interface (IP demux or PPPoE).

Reparenting is not supported for enhanced subscriber management logical interfaces
in a CoS hierarchical scheduler that includes enhanced subscriber management logical
interfaces over a purely dynamic column and enhanced subscriber management logical
interfaces over a partially static column. The following describes real-world network
environments where reparenting might be required and the alternative approaches that
can be adopted in such conditions:

Adding or removing static CoS configuration from an IFL set or an underlying IFL with
enhanced subscriber management logical interface on top of it—In such a scenario,
adding or removing static CoS is not supported after a subscriber has logged in to the
interface columninan environment where enhanced subscriber management is enabled.
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A commit error occurs when you attempt this CoS configuration change. This commit
failure is not a problem in customer networks because the networks are previously
designed, Layer 2 nodes specified, and CoS is configured much before clients are logged
in.

Two dynamic profiles for Client logical interfaces over a single CVLAN (or an ACI VLAN)
with underlying CoS configuration in one client profile and not in the other profile—In
such a scenario, you can maintain dynamic profiles with underlying configuration to be
consistent — either all profiles contain underlying CoS config or none of them contain
CoS configuration. A negative acknowledgment is sent when a subscriber attempts to
log in if a differing way of CoS configuration is observed in the client profiles.

A client profile foraninternal node (for example, C-VLAN or IFL set) that does not contain
CoSinitiallyand CoS is applied later using a service profile—In such a scenario, it is required
that you always specify CoS scheduling in the client profile if you want to reapply some
of the settings using a service profile. If this method of configuration is not adopted, a
negative acknowledgment is sent when a subscriber attempts to log in. Static or dynamic
demux, PPPOE, or PPP interfaces over aggregated Ethernet logical interfaces are not
supported.

Consider a scenario in which three subscriber queues, namely, PPPoE subscriber queue
1, PPPoE subscriber queue 2, and DHCP subscriber queues, are established. A Gigabit
Ethernet interface, ge-1/0/0 is at Layer 1. Two Layer 2 interface nodes are stacked over
the Layer 1 base interface. The Layer 2 interfaces are ge-1/0/0.x or demux0.x and
ge-1/0/0.y or demuxO0.y. Logical interface sets, pppoe-iflset (for access node) and
demux-iflset (for home network), are configured at Layer 3 to handle two sets of PPPoE
subscriber queues respectively over the Layer 2 interface, ge-1/0/0.x or demux0.x. A
traffic control profile, subscriber-tcp, is attached to both these Layer 3 IFL sets.
ppp-demux-iflset (demux and pppoe) is the interface set over the Layer 2 interface of
ge-1/0/0.y or demuxO.y. A traffic control profile, subscriber-tcp, is attached to this
interface set. ge-1/70/0.X or demux0.X is the UIFL for all logical interfaces that belong to
the pppoe-iflset and demux-iflset. In this topology, ge-1/0/0.Y or demuxQ.Y is the UIFL
for all logical interface that belong to ppp-demux-iflset.

Consider another scenario in which three susbcriber queues, PPPoE subscriber queues,
demux subscriber queues, and DHCP subscriber queues, are established. A Gigabit
Ethernet interface, ge-1/0/0 is at Layer 1. Two Layer 2 interface nodes are stacked over
the Layer 1 base interface. The Layer 2 interfaces are ge-1/0/0.X or demux0.X, and
ge-1/0/0.Y or demux0.Y. At Layer 3, pp0.XX is configured over the underlying Layer 2
interface of ge-1/0/0.X or demux0.X, demux0.ZZ is configured over the underlying Layer
2 interface of ge-1/0/0.X or demux0.X, and ppO.YY is configured over the underlying
Layer 2 interface of ge-170/0.Y or demux0.Yge- 1/0/0.Y or demux0.Y. Traffic control
profiles, subcriber-tcp, are applied to pp0.xx for PPPoE subscriber queues, to demuxO.yy
for demux subscriber queues, and ppO.yy for DHCP subscriber queues. In this topology,
ge-1/0/0.X or demux0.X is the underlying IFL for pp0.XX and demux0.ZZ. ge-1/0/0.Y or
demuxQ.Y is the underlying IFL for ppO.YY.

Related .
Documentation
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Enhanced Subscriber Management Subscriber Logical Interfaces or Interface Sets
Over MPLS Pseudowires for a CoS scheduler Hierarchy

Starting in Junos OS Release 15.1, you can enable a CoS scheduling hierarchy for subscriber
logical interfaces or interface sets over underlying MPLS pseudowire logical interfaces.
Until Junos OS Release 14.2, an interface set can be either at Layer 2 or Layer 3 levels of
the CoS three-level hierarchical scheduler. When the interface set is at the Layer 3 level,
a mechanism to configure the Layer 2 node to which the Layer 3 node belonged was not
available. As a result, the Layer 2 node was a dummy node in such a case for the
three-level hierarchical scheduler.

In certain Broadband Remote Access Server (B-RAS) deployments, when you use an
interface set to denote a home network, it might be necessary to configure the home
network and the access node (such as a digital subscriber line access multiplexer, or
DSLAM) in a scheduler hierarchy. This method of hierarchical scheduler is necessary in
agent circuit identifier (ACIl) VLANs because a home or an ACl is always an interface set
in such topologies.

Enhanced subscriber management enables you to take advantage of increased scaling
and performance for configuring and managing dynamic interfaces and services for
subscriber management. You can now enable an enhanced subscriber management
logical interface, such as an MPLS pseudowire logical interface to function as a Layer 2
nodein a CoS hierarchical scheduler. A subscriber logical interface is considered to operate
at Layer 2 only if you configure three-level hierarchical scheduling on the logical tunnel
anchor point on the physical interface (the IFD). An MPLS pseudowire is a virtual device
that is stacked above the logical tunnel anchor point. Implicit hierarchy processes the
interface stack properly in such a setup. To configure three-level hierarchical scheduling,
include the implicit- hierarchy option at the [edit interfaces “Sjunos-interface-ifd-name”
hierarchical-scheduler] or the [edit interfaces lt-device hierarchical-scheduler] hierarchy
level. If the implicit-hierarchy option is not set on the logical tunnel anchor point, logical
interfaces behave normally with the hierarchical-scheduler mode configured with or
without the hierarchical-scheduler maximum-hierarchy-levels option under the [edit
interfaces interface-name hierarchical-scheduler] statement. Figure 1 on page 29 shows
the protocol stack for a pseudowire subscriber logical interface.
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Figure 1: Pseudowire Subscriber Interface Protocol Stack
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In this case, when you apply a traffic-control profile to the pseudowire and service logical
interfaces, they both reside in level 3 scheduler nodes and do not form a scheduling
hierarchy, which might not be the desirable behavior. Subscriber logical interfaces at
Layer 3 that are stacked over the underlying MPLS pseudowire logical interfaces at Layer
2 are supported if the Layer 2 logical interface is an underlying interface of the Layer 3
interface.

For example, if a PPPOE logical interface contains an MPLS pseudowire,
psps-anchor-device- name.logical-unit-number, as the underlying interface, the
psps-anchor-device-name.logical-unit-number interface can be at Layer 2 and the PPPoE
logical interface can be at Layer 3. You can also configure PPP or IP demux interfaces in
such afashion at Layer 3. Similarly, you can configure MPLS pseudowire logical interfaces
at Layer 2 that serve as underlying interfaces for logical interface sets, such as PPPoE
ACl interface sets or IP demux interface sets, where all the member logical interfaces of
the interface set contain the same underlying MPLS pseudowire at Layer 2. You can
configure the MPLS pseudowire logical interfaces at Layer 2 in a dynamic profile orin a
static CoS configuration.

Dynamic profile CoS configuration for underlying logical interfaces is supported because
two interface stanzas with TCPs in one dynamic profile are considered valid. For dynamic
pseudowire underlying logical interfaces, you can configure in a profile different from the
client logical interface profile or in the same profile as the client profile. If the underlying
logical interface is static and CoS is configured dynamically in a dynamic profile, it must
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be specified in the same profile as the client logical interface. However, CoS for the
underlying logical interfaces must be configured either in a dynamic profile or in a static
CoS because both static CoS and dynamic CoS are not supported on the same logical
interface.

Reparenting is a technigue that denotes the movement of the CoS hierarchical scheduler
from one node to another node, such as moving all logical interfaces stacked over an
underlying logical interface on top of the base physical interface to be over the underlying
logical interface directly and adding the scheduling node. This movement might occur
when when CoS for the underlying logical interface or the underlying interface set is
configured later than the client logical interface (IP demux or PPPoE).

Reparenting is not supported for enhanced subscriber management logical interfaces
in a CoS hierarchical scheduler that includes enhanced subscriber management logical
interfaces over a purely dynamic column and enhanced subscriber management logical
interfaces over a partially static column. The following describes real-world network
environments where reparenting might be required and the alternative approaches that
can be adopted in such conditions:

Adding or removing static CoS configuration from a logical interface (IFL) set or an
underlying IFL with enhanced subscriber management logical interface on top of it is not
supported. In such a scenario, adding or removing static CoS is not supported after a
subscriber has logged in to the interface column in an environment where enhanced
subscriber management is enabled. A commit error occurs when you attempt this CoS
configuration change. This commit failure is not a problem in customer networks because
the networks are previously designed, Layer 2 nodes specified, and CoS is configured
much before clients are logged in.

Two dynamic profiles for Client logical interfaces over a single CVLAN (or an ACI VLAN)
with underlying CoS configuration in one client profile and not in the other profile—In
such a scenario, you can maintain dynamic profiles with underlying configuration to be
consistent — either all profiles contain underlying CoS config or none of them contain
CoS configuration. A negative acknowledgment is sent when a subscriber attempts to
log in if a differing way of CoS configuration is observed in the client profiles.

A client profile foraninternal node (for example, C-VLAN or IFL set) that does not contain
CoSinitiallyand CoS is applied later using a service profile—In such a scenario, it is required
that you always specify CoS scheduling in the client profile if you want to reapply some
of the settings using a service profile. If this method of configuration is not adopted, a
negative acknowledgment is sent when a subscriber attempts to log in. Static or dynamic
demux, PPPoE, or PPP interfaces over aggregated Ethernet logical interfaces are not
supported.

Consider a scenario in which three subscriber queues, namely, PPPoE subscriber queue
1, PPPOE subscriber queue 2, and DHCP subscriber queues, are established. A logical
tunnel interface, [t-170/0 is at Layer 1. Two Layer 2 interface nodes are stacked over the
Layer 1 base interface. The Layer 2 interfaces are psX.Y and psX.Z. Logical interface sets,
ppp0.XX (for access node) and demux0.ZZ (for home network), are configured at Layer
3 to handle PPPoE subscriber queues and DHCP subscriber queues respectively over the
Layer 2 interface, psX.Y. A logical interface, ppO.YY, is configured at Layer 3 to handle
PPPoE subscriber queues over the Layer 2 interface, psX.Z. A traffic control profile,
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subscriber-tcp, is attached to these Layer 3 interfaces. psX.Y is the underlying logical
interface for pp0.XX and demux0.ZZ if Y is not 0. psX.Z is the underlying logical interface
for ppO.YY if Z is not 0. psX.0 is called the pseudowire transport logical interface and
psX.Y (where Y is not equal to 0) is called the pseudowire service logical interface.

Consider another scenario in which two susbcriber queues, PPPoE subscriber queues
and DHCP subscriber queues, are established. A logical tunnel interface, lt- 170/0 is at
Layer 1. Two Layer 2 interface nodes are stacked over the Layer 1 base interface. The
Layer 2 interfaces are psX.Y and psX.Z. Logical interface sets, pppoe-iflset (for access
node) and demux-iflset (for home network), are configured at Layer 3 to handle PPPoE
subscriber queues and DHCP subscriber queues respectively over the Layer 2 interface,
psX.Y. A logical interface set, ppp-demux-iflset, is configured at Layer 3 to handle PPPoE
and DHCP subscriber queues over the Layer 2 interface, psX.Z. A traffic control profile,
subscriber-tcp, is attached to these Layer 3 interfaces. psX.Y is the underlying logical
interface for all logical interfaces that belong to the pppoe-iflset and demux-iflset if Y
is not equal to 0. psX.Z is the underlying logical interface for all logical interfaces that
belong to the ppp-demux-iflset interface set if Z is not 0. psX.0 is called the pseudowire
transport logical interface and psX.Y (where Y is not equal to O) is called the pseudowire
service logical interface.

Related .
Documentation

Configuring Layer 2 Subscriber Logical Interfaces for CoS Hierarchical Schedulers Using
Dynamic Profiles for Differentiating Home and Access Node Networks

In certain Broadband Remote Access Server (B-RAS) deployments, when you use an
interface set to denote a home network, it might be necessary to configure the home
network and the access node (such as a digital subscriber line access multiplexer, or
DSLAM) in a scheduler hierarchy. This method of hierarchical scheduler is necessary in
agent circuit identifier (ACl) VLANs because a home or an ACl is always an interface set
in such topologies. You can configure a subscriber logical interface or an interface set at
Layer 3 over an underlying enhanced subscriber management logical interface that
functions as a Layer 2 node. You can configure a the Layer 2 logical interface in a CoS
dynamic profile.

Consider a scenario in which a Layer 3 interface set, ACI-set aci-1006-ps0.3221225479,
is stacked over dynamic a MPLS pseudowire service logical interface, ps0.3221225479,
at Layer 2. You can configure only one traffic-control-profile under a dynamic profile.
You must define the output-traffic-control-profile that binds the traffic-control profile
to the interface within the same dynamic profile as the interface. Two traffic control
profiles are defined to apply an output traffic scheduling and shaping profile to the MPLS
pseudowire logical interface. These control profiles are an-tcp to be applied for TCP
subscribers that are terminated at the access mode and an-tcp-remaining, which is a
remaining traffic-control profile to a logical interface to provide minimal CoS scheduling
when you have not configured or over-provisioned Layer 3 schedulers.

To apply CoS attributes, such as shaping, at the household level, you must set and define
the CoS policy for the agent-circuit-identifier VLAN interface set using the dynamic profile
for the agent-circuit-identifier interface set (not the subscriber profile). You can also
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configure a traffic-control profile and a remaining traffic-control profile for a dynamic
interface set.

The following example is a CoS profile for an ACl set using a unique-ID based dynamic
scheduler map:

Before you apply CoS attributes to VLANS:

« Create a basic dynamic profile.

See Configuring a Basic Dynamic Profile.

Configure a CoS dynamic profile with a simple traffic-control profile that is applied to
the dynamic interface set that represents the ACI VLAN.

1. Configure CoS to support a dynamic interface set in the CoS profile:

[edit dynamic-profiles profile-name]
user@host# edit interface "Sjunos-interface-name"

2. Configure the interfaces.

[edit dynamic-profiles profile-name interfaces]
user@host# edit interface-set "S$Sjunos-interface-set-name"
user@host# edit interface "Sjunos-interface-ifd-name"

3. Configure the CoS traffic-control profile.

[edit class-of-service]

user@host# edit traffic-control-profiles traffic-control-profile-name
user@host# set shaping-rate rate

user@host# set guaranteed-rate rate

4. Specify the output traffic control profile and the remaining traffic control profile for
the underlying logical interfaces that are members of the interface set.

[edit class-of-service interfaces]

user@host# edit interface "$junos-interface-ifd-name" unit
"Sjunos-underlying-interface-unit"

user@host# edit output-traffic-control-profile profile-name

user@host# edit output-traffic-control-profile-remaining profile-name

5. Specify the output traffic control profile for the interface set.

[edit class-of-service interfaces]
user@host# edit interface-set "Sjunos-interface-set-name"
user@host# edit output-traffic-control-profile profile-name

The following example is a CoS profile for an ACI set using a unique ID-based dynamic
scheduler map:

aci-set-profile {
variables {

ds1g0qg2DP uid;
dsl1qlg2DP uid;
bel_dp uid;
efl_dp uid;
afl_dp uid;
ncl_dp uid;

32
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1
interfaces {
interface-set "$junos-interface-set-name" {
interface "$junos-interface-ifd-name";
}
1
class-of-service {
traffic-control-profiles {
tcp2 {
inactive: scheduler-map ssigOq1DP;
shaping-rate 50m;
guaranteed-rate 30m;
overhead-accounting bytes -20;
1
tcp3{
scheduler-map "$ds1qig2DP";
shaping-rate 30m;
guaranteed-rate 10m;
overhead-accounting bytes -20;
1
}
interfaces {
interface-set "$junos-interface-set-name" {
output-traffic-control-profile tcp2;
output-traffic-control-profile-remaining tcp3;
1
}
scheduler-maps {
"$ds1q0g2DP" {
forwarding-class be scheduler "$bel_dp";
forwarding-class af scheduler "$afl_dp";
forwarding-class nc scheduler "$ncl_dp";
}
"$ds1q1g2DP" {
forwarding-class ef scheduler "$efl_dp";
forwarding-class af scheduler "$afl_dp";
forwarding-class nc scheduler "$ncl_dp";
1
}
schedulers {
"$bel_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile dT;
drop-profile-map loss-priority high protocol any drop-profile dO;
1
"$efl_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile d;
drop-profile-map loss-priority high protocol any drop-profile dO;
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||$a.ﬂ_dp|| {
transmit-rate percent 25;
priority low;

drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile d1;
drop-profile-map loss-priority high protocol any drop-profile dO;

1

||$nc'|_dpu{
transmit-rate percent 25;
priority low;

drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile dT;
drop-profile-map loss-priority high protocol any drop-profile dO;

}
}
}

You can use the show class-of-service scheduler-hierarchy interface interface-name
command to verify the CoS hierarchical schedulers configured on the interfaces. For
example, the following output illustrates that ACI-set aci-1003-demux0.3221225482 is

stacked over demux0.3221225482.

user@host> show class-of-service scheduler-hierarchy interface ge-0/2/0

Interface/ Shaping Guarnteed Guaranteed/  Queue Excess
Resource name rate rate Excess weight weight
kbits kbits priority high/low
ge-0/2/0 1000000
ge-0/2/0 RTP 1000000 0 1 1
best-effort 1000000 0 Low Low 950
network-control 1000000 0 Low Low 50
demux0.3221225482 100000 80000 500 500
demux0.3221225482 RTP
30000 20000 125 125
best-effort 30000 19000 Low Low 950
network-control 30000 1000 Low Low 50
aci-1003-demux0.3221225482 out-of-scheduler-resources

From the following sample output, you can verify that ACl-iflset aci-1001-ps1.3221225472
is stacked over a static pseudowire transport logical interface, ps1.0

user@host> show class-of-service scheduler-hierarchy interface psl

Interface/ Shaping Guarnteed
Resource name rate rate
kbits kbits

1t-0/3/0 10000000
1t-0/3/0 RTP 10000000 0
best-effort 10000000 0
network-control 10000000 0
psl.0 100000 0
ps1.0 RTP 500000 0
best-effort 400000 0

aci-1001-ps1.3221225472

200000 10000

Guaranteed/ Queue Excess
Excess weight weight

priority high/low
1 1

Low Low 950

Low Low 50
1 1
1 1

Low Low 1000

500 500

34
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best-effort 160000 2000 Low Low 1000

From the following sample output, you can verify that ACI-set aci-1006-ps0.3221225479
is stacked over the dynamic pseudowire service logical interface, ps0.3221225479.

user@host> show class-of-service scheduler-hierarchy interface psO

Interface/ Shaping Guarnteed Guaranteed/ Queue  Excess
Resource name rate rate Excess weight weight
kbits kbits priority high/low
1t-0/3/0 10000000
1t-0/3/0 RTP 10000000 0 1 1
best-effort 10000000 0 Low Low 950
network-control 10000000 0 Low Low 50
ps0.32767 10000000 2000 50 50
best-effort 10000000 1900 Low Low 950
network-control 10000000 100 Low Low 50
ps0.3221225479 100000 0 1 1
ps0.3221225479 RTP 40000 20000 500 500
best-effort 5000 3000 Medium Low 1
expedited-forwarding 40000 2000 Medium High 1000

aci-1006-ps0.3221225479

100000 10000 250 250
best-effort 5000 1500 Medium Low 1
expedited-forwarding 100000 1000 Medium High 500
assured-forwarding 100000 1000 Medium High 500
network-control 100000 2000 High High 1

Related . Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4

D tati
ocumentation . Changing CoS Services Overview on page 91

Example: Configuring Layer 2 Subscriber Logical Interfaces for CoS Hierarchical
Schedulers Using Static CoS for Differentiating Home and Access Node Networks

Starting in Junos OS Release 15.1, in certain Broadband Remote Access Server (B-RAS)
deployments, when you use an interface set to denote a home network, it might be
necessary to configure the home network and the access node (such as a digital subscriber
line access multiplexer, or DSLAM) in a scheduler hierarchy. This method of hierarchical
scheduler is necessary in agent circuit identifier (ACI) VLANs because a home or an ACI
is always an interface set in such topologies. You can enable an enhanced subscriber
management logical interface, such as an MPLS pseudowire logical interface to function
as a Layer 2 node in a CoS hierarchical scheduler. A subscriber logical interface is
considered to operate at Layer 2 only if you configure CoS three-level hierarchical
scheduling on the logical tunnel anchor point on the physical interface (the IFD). When
you include the implicit-hierarchy option, a hierarchical relationship is formed between
the CoS scheduler nodes at level 1, level 2, and level 3. The implicit-hierarchy option is
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Requirements

Overview

Configuration

CLI Quick
Configuration

supported only on MPC/MIC subscriber interfaces and interface sets running over
aggregated Ethernet on MX Series routers.

« Requirements on page 36
« QOverview on page 36
« Configuration on page 36

« Verification on page 38

This example uses the following hardware and software components:

« Junos OS Release 15.1

« MX Series Router with MPCs

You specify an anchor point, which identifies the logical tunnel interface that terminates
the pseudowire tunnel at the access node. Consider a scenario in which [t-0/3/0 is the
logical tunnel interface, and an MPLS pseudowire transport logical interface, ps1.0, that
is anchored on the logical tunnel. Three-level hierarchical scheduling is enabled on the
logical tunnel interface for static CoS configuration.

To configure an enhanced subscriber management logical interface, such as an MPLS
pseudowire logical interface to function as a Layer 2 node in a CoS hierarchical scheduler.
perform these tasks:

« Configuring an MPLS Pseudowire Transport Logical Interface Over a Logical Tunnelin
a Static CoS Setup on page 37

» Results on page 38

To quickly configure the MPLS pseudowire logical interface to function as a Layer 2 node
in a three-level hierarchical scheduler, copy the following commands and paste them
into the router terminal window:

[edit]

set interfaces lt-0/3/0

set interfaces lt-0/3/0 hierarchical-scheduler implicit-hierarchy
set interfaces psl

set interfaces ps1 description client-port-12circuit

set interfaces ps] flexible-vlan-tagging

set interfaces ps1 anchor-point [t-0/3/0

set interfaces pslunit O

set interfaces ps1 unit O encapsulation ethernet-ccc

set interfaces ps1 unit O output-traffic-control-profile profile-name

36
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Configuring an MPLS Pseudowire Transport Logical Interface Over a Logical
Tunnel in a Static CoS Setup

Step-by-Step  Three-level scheduling on pseudowire logical interfaces over a transport logical interface
Procedure requires you to apply the traffic-control profiles at both the pseudowire logical interface
and the pseudowire transport logical interface. To configure three-level scheduling on
pseudowire transport logical interfaces over a logical tunnel physical interface (LT ifd):

1. Configure the hierarchical scheduler for the physical interface used for the logical
tunnel (anchor point). For three-level scheduling the hierarchical scheduler must
be set to implicit-hierarchy.

[edit]
user@host#edit interfaces lt-0/3/0
user@host#set hierarchical-scheduler implicit-hierarchy

2. Specify that you want to configure the pseudowire subscriber logical interface
device.

[edit]
user@host# edit interfaces psi

3. Configure a description for the pseudowire subscriber logical interface.

[edit interfaces ps1]
user@host# set description client-port-l2circuit

4. Specify the flexible-vlan-tagging statement to indicate that this interface is for use
with both VLAN and stacked VLAN ranges.

[edit interfaces ps1]
user@host# set flexible-vlan-tagging

5.  Specify the logical tunnel (lt) interface that identifies the Packet Forwarding Engine
that processes the pseudowire termination.

[edit interfaces ps1]
user@host# set anchor-point lt-0/3/0

6. Specify that you want to configure unit O, which represents the transport logical
interface.

[edit interfaces ps1]
user@host# edit unit O

7. Specify the ethernet-ccc encapsulation method for the transport logical interface.

[edit interfaces psO unit 0]
user@host# set encapsulation ethernet-ccc

8.  Specify the traffic-control profile to use on the pseudowire transport logical interface.

[edit class-of-service]

user@host#edit interfaces ps 1

user@host#edit unit O

user@host#set output-traffic-control-profile profile-name
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Results

In configuration mode, confirm your configuration by entering the show command. If the
output does not display the intended configuration, repeat the configuration instructions
in this example to correct it.

[edit]
1t-0/3/0 {
hierarchical-scheduler implicit-hierarchy;
b
psl {
description client-port-12circuit;
anchor-point {
1t-0/3/0;
b
flexible-vlan-tagging;
unit 0 {
encapsulation ethernet-ccc;
¥
}
Verification
Confirm that the configuration is working properly.
« Verifying the Scheduler Hierarchy Configured on the Interfaces on page 38
Verifying the Scheduler Hierarchy Configured on the Interfaces
Purpose Verify the CoS hierarchical scheduler configured on the Layer 2 and Layer 3 interface
nodes.
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Meaning

Action From operational mode, enter the show class-of-service scheduler-hierarchy interface

psO command.

user@host> show class-of-service scheduler-hierarchy interface psO

Interface/
Resource name

1t-0/3/0
1t-0/3/0 RTP
best-effort
network-control
ps0.0
ps0.0 RTP
best-effort
network-control
ps0.3221225474
best-effort

Shaping Guarnteed Guaranteed/
Excess
priority

rate
kbits
10000000
10000000
10000000
10000000
200000
10000000
10000000
10000000
100000
5000

rate
kbits

(el elelNolNeoNelNoNeoNe]

Low
Low

Low
Low

Medium

Low
Low

Low
Low

Low

user@host> show class-of-service scheduler-hierarchy interface psO

Interface/
Resource name

1t-0/3/0
1t-0/3/0 RTP
best-effort
network-control
ps0.32767
best-effort
network-control
ps0.3221225474
ps0.3221225474 RTP
best-effort
expedited-forwarding
pp0.3221225475
best-effort
expedited-forwarding
assured-forwarding
network-control

Shaping Guarnteed

rate
kbits
10000000
10000000
10000000
10000000
10000000
10000000
10000000
200000
100000
30000
32000
100000
5000
100000
100000
100000

rate
kbits

0

0

0
2000
1900
100

30000
3000
9000

10000
1500
1000
1000
2000

Guaranteed/
Excess
priority

Low
Low

Low
Low

Medium
Low

Low
Medium
Medium

High

Low
Low

Low
Low

Low
Low

Low
High
High
High

Queue
weight

950
50

950
50

1000

Queue
weight

950
50

950
50

250
750

500
500

Excess
weight
high/low

Excess
weight
high/low

1

33

500

166

33

500

166

Shows that dynamic pseudowire service logical interface, ps0.3221225474, is stacked

over the static pseudowire transport logical interface, ps0.0. Also, the sample output
denotes that pp0.3221225475 is stacked over dynamic pseudowire service logical interface,

ps0.3221225474.
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Release History Table Release Description

15.1 Starting in Junos OS Release 15.1, in certain Broadband Remote Access Server
(B-RAS) deployments, when you use an interface set to denote a home
network, it might be necessary to configure the home network and the access
node (such as a digital subscriber line access multiplexer, or DSLAM) in a
scheduler hierarchy.

Related .
Documentation
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Allocating Dedicated Queues for Each
Logical Interface Using Per-Unit
Scheduling

« Hardware Requirements for Dynamic Per-Unit Scheduling on page 41
« Configuring Per-Unit Scheduling in a Dynamic Profile on page 42

« Example: Configuring Per-Unit Scheduling for Subscriber Access on page 44

Hardware Requirements for Dynamic Per-Unit Scheduling

Table 7 on page 41 lists the hardware requirements based on subscriber interface type
for per-unit scheduling in dynamic CoS configurations.

Table 7: Hardware Required for Per-Unit Scheduling Dynamic CoS Configurations

MPC/MIC Modules on MX Series

Subscriber Interface Type EQ DPCs on MX Series Routers Routers
Static and dynamic VLANs Yes Yes
Static and dynamic VLANSs over No No

aggregated Ethernet

Static or dynamic IP demux interfaces Yes No

Static or dynamic IP demux interfaces No No
over aggregated Ethernet

Static or dynamic VLAN demux No No
interfaces
Static or dynamic VLAN demux No No

interfaces over aggregated Ethernet

Static PPPOE interfaces No Yes

Dynamic PPPoE interfaces No No
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Table 7: Hardware Required for Per-Unit Scheduling Dynamic CoS Configurations (continued)

MPC/MIC Modules on MX Series

Subscriber Interface Type EQ DPCs on MX Series Routers Routers

Static or dynamic PPPoE interfacesover No No
aggregated Ethernet

L2TP LAC tunnel over PPP No No

L2TP LNS inline service over PPP No No

Related . Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4

D tati
ocumentation « Configuring Per-Unit Scheduling in a Dynamic Profile on page 42

Configuring Per-Unit Scheduling in a Dynamic Profile

Per-unit scheduling enables one set of output queues for each logical interface configured
under the physical interface. In per-unit scheduling configurations, each Layer 3 scheduler
node is allocated a dedicated set of queues.

If you do not explicitly configure CoS parameters, a default traffic profile with queues is
attached to the logical interface.

To configure per-unit scheduling and queuing for subscriber access:

1. Configure the static CoS parameters in the [edit class-of-service] hierarchy.
a. Enable the per-unit scheduler for the physical interface.

[edit interfaces interface-name]
user@host# set per-unit-scheduler

b. Configure the drop profiles.
See Defining Packet Drop Behavior by Configuring RED Drop Profiles.

c. Configure the forwarding classes.

See Configuring a Custom Forwarding Class for Each Queue.

d. Configure the rewrite-rules and classifier definitions.

See Configuring Rewrite Rules and Configuring Behavior Aggregate Classifiers.

See The Junos OS CoS Components Used to Manage Congestion and Control Service
Levels for information about configuring the remaining CoS parameters.

2. Configure a static or dynamic subscriber interface that can be referenced in the
dynamic profile.
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3. Configure CoS parameters in a dynamic profile.
a. Configure the dynamic profile.

See Configuring a Basic Dynamic Profile.

b. Configure traffic shaping and scheduling parameters in the dynamic profile using
a traffic-control profile.

See “Configuring Traffic Scheduling and Shaping for Subscriber Access” on page 11.

c. Configure the schedulers and scheduler map in the dynamic profile.

You can configure the schedulers using dynamic variables or a combination of both
static values and dynamic variables.

See “Configuring Schedulers in a Dynamic Profile for Subscriber Access” on page 13.

d. Apply CoS parameters to a subscriber interface by referencing an interface in the
dynamic profile.

« Fortraffic shaping and scheduling, see “Applying Traffic Shaping and Scheduling
to a Subscriber Interface in a Dynamic Profile” on page 137.

« Forrewriterules, see “Applying a Rewrite Rule Definition to a Subscriber Interface
in a Dynamic Profile” on page 138.

« For classifiers, see “Applying a Classifier to a Subscriber Interface in a Dynamic
Profile” on page 140.

4. (Optional) Configure variables in access and service profiles to enable RADIUS to
activate subscriber and upgrade services through CoA.

e NOTE: Do not instantiate a CoA request using a service dynamic profile
that is already in use on the same logical interface.

Because you have configured the scheduler map in the dynamic profile, queues are
merged when subscribers change services. Other CoS parameters are replaced.

When multiple subscribers are enabled on a DHCP subscriber interface, and the
dynamic profile referenced by DHCP does not have the replace keyword configured,
the system does not replace the parameters. Instead, it combines the values of the
parameters to their maximum scalar value.

a. Configure CoS variables in a dynamic profile.
See “Configuring Static Default Values for Traffic Scheduling and Shaping” on
page 98

b. (Optional) Enable multiple clients for the same subscriber (logical interface) to
aggregate attributes by configuring the aggregate-clients option for the dynamic
profile attached to a DHCP subscriber interface.

See Attaching Dynamic Profiles to DHCP Subscriber Interfaces or DHCP Client
Interfaces.
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Related . CoS for Subscriber Access Overview on page 3
D .
ocumentation « Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4

. Example: Configuring Per-Unit Scheduling for Subscriber Access on page 44

Example: Configuring Per-Unit Scheduling for Subscriber Access

In this example, a network administrator sets up a subscriber access configuration with
per-unit scheduling.

1. The administrator configures the static VLAN interfaces and enables per-unit
scheduling for the interfaces.

[edit]
interfaces {
ge-1/1/0 {
per-unit-scheduler;
vlan-tagging;
unit 100 {
vlan-id 100;
family inet {
unnumbered-address l00.0 preferred-source-address 192.0.2.100;
1
1
unit 200 {
vlan-id 200;
family inet {
unnumbered-address l00.0 preferred-source-address 192.0.2.100;
1
1
}
ge-1/1/1{
per-unit-scheduler;
vlan-tagging;
unit 100 {
vlan-id 100;
family inet {
unnumbered-address l00.0 preferred-source-address 192.0.2.100;
1
1
unit 200 {
vlan-id 200;
family inet {
unnumbered-address l00.0 preferred-source-address 192.0.2.100;
1
1
1
ge-1/0/11{
unit O {
family inet {
address 203.0.113.31/24;
1
1
}
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}

2. The administrator configures static CoS parameters, including forwarding classes
and classifiers, to be referenced in the dynamic profiles.

ge-1/1/2 {

}

description "wfcel4 ethl soso ge-1/1/2";
vlan-tagging;
gigether-options {
no-auto-negotiation;
1
unit100 {
vlan-id 100;
family inet {
address 203.0.113.121/24;
1
1

[edit]
class-of-service {
classifiers {

inet-precedence 8g-inet {
forwarding-class be {
loss-priority low code-points 000;
1
forwarding-class ef {
loss-priority low code-points 007,
1
forwarding-class af {
loss-priority low code-points 010;
1
forwarding-class nc {
loss-priority low code-points O11;
1
forwarding-class voice {
loss-priority low code-points 100;
1
forwarding-class video {
loss-priority low code-points 101;
1
forwarding-class game {
loss-priority low code-points 110;
1
forwarding-class data {
loss-priority low code-points 117;
1
1
inet-precedence 4g-inet {
forwarding-class be {

loss-priority low code-points [ 000 001 ];

1
forwarding-class ef {
loss-priority low code-points [ 010 011 J;
}
forwarding-class af {
loss-priority low code-points [ 100101 ];
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}
forwarding-class nc {
loss-priority low code-points [ 110 111 ];
1
1
inet-precedence 8g-drop-inet {
forwarding-class be {
loss-priority low code-points 000;
1
forwarding-class ef {
loss-priority medium-low code-points 00T;
1
forwarding-class af {
loss-priority medium-high code-points 010;
1
forwarding-class nc {
loss-priority high code-points 017;
1
forwarding-class voice {
loss-priority low code-points 100;
1
forwarding-class video {
loss-priority medium-low code-points 101,
1
forwarding-class game {
loss-priority medium-high code-points 110;
1
forwarding-class data {
loss-priority high code-points 111,
1
}
inet-precedence 4qg-drop-inet {
forwarding-class be {
loss-priority low code-points [ 000 001 J;
1
forwarding-class ef {
loss-priority medium-low code-points [ 010 011 ];
1
forwarding-class af {
loss-priority medium-high code-points [ 100101 J;
1
forwarding-class nc {
loss-priority high code-points [ 110 111 ];

1
1
}
drop-profiles {
do {
fill-level 25 drop-probability 100;
fill-level O drop-probability O;
1
di{
fill-level 50 drop-probability 100;
fill-level O drop-probability O;
}
d2{
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fill-level 75 drop-probability 100;
fill-level O drop-probability O;
1
d3{
fill-level 100 drop-probability 100;
fill-level O drop-probability O;
}
all {
fill-level O drop-probability O;
fill-level 100 drop-probability 100;
1
}
forwarding-classes {
gueue O be;
queue 1 ef;
queue 2 af;
queue 3 nc;
queue 4 voice;
gueue 5 video;
gueue 6 game;
gueue 7 data;
}
interfaces {
ge-1/0/1{
unit O {
classifiers {
inet-precedence 8g-drop-low-high-inet;
}
1
1
}
traceoptions {
flag all;
flag asynch;
flag route-socket;
}
}

3. The administrator configures the access and service dynamic profiles to receive CoS
parameters for the subscriber interfaces through RADIUS.

[edit]
dynamic-profiles {
subscriber {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit" {
family inet;
}
1
}
class-of-service {
traffic-control-profiles {
zero {
scheduler-map "$junos-cos-scheduler-map";
shaping-rate "$junos-cos-shaping-rate";
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guaranteed-rate "$junos-cos-guaranteed-rate";
delay-buffer-rate "$junos-cos-delay-buffer-rate";
}
1
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit" {
output-traffic-control-profile zero;
1
}
1
scheduler-maps {
be_smap {
forwarding-class be scheduler be_sch;
}
all_smap {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;
forwarding-class video scheduler video_sch;
forwarding-class data scheduler data_sch;
}
be_ef_smap {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
}
af_smap {
forwarding-class af scheduler af_sch;
}
be_ef_af_nc_smap {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;
}
voice_video_game_data_smap {
forwarding-class voice scheduler voice_sch;
forwarding-class video scheduler video_sch;
forwarding-class game scheduler game_sch;
forwarding-class data scheduler data_sch;
}
}
schedulers {
"$junos-cos-scheduler" {
transmit-rate percent "$junos-cos-scheduler-tx";
buffer-size percent "$junos-cos-scheduler-bs";
priority "$junos-cos-scheduler-pri";
drop-profile-map loss-priority low protocol any drop-profile
"$junos-cos-scheduler-dropfile-low";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$junos-cos-scheduler-dropfile-medium-low";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$junos-cos-scheduler-dropfile-medium-high";
drop-profile-map loss-priority high protocol any drop-profile
"$junos-cos-scheduler-dropfile-high";

48

Copyright © 2016, Juniper Networks, Inc.



Chapter 4: Allocating Dedicated Queues for Each Logical Interface Using Per-Unit Scheduling

}

1

1

}
service {

variables {
fc_1 default-value be;
sch_1 default-value be_sch;
sch-tx_1 default-value 20000000;
sch-bs_1 default-value 10;
sch-pri_1 default-value high;
sch-drop-low_1 default-value d3;
sch-drop-med-low_1 default-value d2;
sch-drop-med-high_1 default-value di;
sch-drop-high_1 default-value dO;
sch-drop-any_1 default-value d3;
fc_2 default-value af;
sch_2 default-value af_sch;
sch-tx_2 default-value 10;
sch-bs_2 default-value 10;
sch-pri_2 default-value high;
sch-drop-low_2 default-value d3;
sch-drop-med-low_2 default-value d2;
sch-drop-med-high_2 default-value d1;
sch-drop-high_2 default-value dO;
sch-drop-any_2 default-value d3;
fc_3 default-value voice;
sch_3 default-value voice_sch;
sch-tx_3 default-value 20000000;
sch-bs_3 default-value 10;
sch-pri_3 default-value high;
sch-drop-low_3 default-value d3;
sch-drop-med-low_3 default-value d2;
sch-drop-med-high_3 default-value di;
sch-drop-high_3 default-value dO;
sch-drop-any_3 default-value d3;
fc_4 default-value game;
sch_4 default-value game_sch;
sch-tx_4 default-value 10;
sch-bs_4 default-value 10;
sch-pri_4 default-value high;
sch-drop-low_4 default-value d3;
sch-drop-med-low_4 default-value d2;
sch-drop-med-high_4 default-value di;
sch-drop-high_4 default-value dO;
sch-drop-any_4 default-value d3;
scheduler-map default-value all_smap;

1

class-of-service {
scheduler-maps {

"$scheduler-map" {
forwarding-class "$fc_1" scheduler "$sch_1";
forwarding-class "$fc_2" scheduler "$sch_2";
forwarding-class "$fc_3" scheduler "$sch_3";
forwarding-class "$fc_4" scheduler "$sch_4";

}
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}
schedulers {
"$sch_ 1" {
transmit-rate "$sch-tx_1";
buffer-size percent "$sch-bs_1";
priority "$sch-pri_1";
drop-profile-map loss-priority low protocol any drop-profile
"$sch-drop-low_1";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$sch-drop-med-low_1";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$sch-drop-med-high_1";
drop-profile-map loss-priority high protocol any drop-profile
"$sch-drop-high_1";
}
"$sch_2" {
transmit-rate percent "$sch-tx_2";
buffer-size percent "$sch-bs_2";
priority "$sch-pri_2";
drop-profile-map loss-priority low protocol any drop-profile
"$sch-drop-low_2";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$sch-drop-med-low_2";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$sch-drop-med-high_2";
drop-profile-map loss-priority high protocol any drop-profile
"$sch-drop-high_2";
}
"$sch_3" {
transmit-rate "$sch-tx_3";
buffer-size percent "$sch-bs_3";
priority "$sch-pri_3";
drop-profile-map loss-priority low protocol any drop-profile
"$sch-drop-low_3";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$sch-drop-med-low_3";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$sch-drop-med-high_3";
drop-profile-map loss-priority high protocol any drop-profile
"$sch-drop-high_3";
}
"$sch_4" {
transmit-rate percent "$sch-tx_4";
buffer-size percent "$sch-bs_4";
priority "$sch-pri_4";
drop-profile-map loss-priority low protocol any drop-profile
"$sch-drop-low_4";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$sch-drop-med-low_4";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$sch-drop-med-high_4";
drop-profile-map loss-priority high protocol any drop-profile
"$sch-drop-high_4";
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}
service_2 {
variables {
fc_1 default-value be;
sch_1 default-value be_sch;
sch-tx_1 default-value 10;
sch-bs_1 default-value 10;
sch-pri_1 default-value high;
sch-drop-low_1 default-value d3;
sch-drop-med-low_1 default-value d2;
sch-drop-med-high_1 default-value di;
sch-drop-high_1 default-value dO;
sch-drop-any_1 default-value d3;
scheduler-map default-value all_smap;
1
class-of-service {
scheduler-maps {
"$scheduler-map" {
forwarding-class "$fc_1" scheduler "$sch_1";
}
1
schedulers {
"$sch_1" {
transmit-rate percent "$sch-tx_1";
buffer-size percent "$sch-bs_1";
priority "$sch-pri_1";
drop-profile-map loss-priority low protocol any drop-profile
"$sch-drop-low_1";
drop-profile-map loss-priority medium-low protocol any drop-profile
"$sch-drop-med-low_1";
drop-profile-map loss-priority medium-high protocol any drop-profile
"$sch-drop-med-high_1";
drop-profile-map loss-priority high protocol any drop-profile
"$sch-drop-high_1";

4. The network administrator configures DHCP and RADIUS to grant access and services
to the interfaces referenced by the subscriber dynamic profile.

[edit]
forwarding-options {
dhcp-relay {

traceoptions {

file size 1g;

flag all;
}
dynamic-profile subscriber aggregate-clients replace;
server-group {

subscriber-server {

203.0.113.2;

1

}
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active-server-group subscriber-server;
group relay-0 {
authentication {
password $ABC123;
username-include {
user-prefix userO;
mac-address;
}
1
interface ge-1/1/0.100;
interface ge-1/1/0.200;
1
}
1

radius-server {

198.51.100.11 secret "$ABC123$ABC123$ABC123"; ## SECRET-DATA

1
profile subscriber-profile {
authentication-order radius;
radius {
authentication-server 198.51.100.17;
accounting-server 198.51.100.17;
1

radius-server {

198.51.100.11 secret "$ABC123$ABC123"; ## SECRET-DATA

1
accounting {
order radius;
statistics time;
1
}

Related . Configuring Per-Unit Scheduling in a Dynamic Profile on page 42

Documentation
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Configuring Dedicated Queue Scaling with
Hierarchical CoS or Per-Unit Scheduling

« Dedicated Queue Scaling for CoS Configurations on MIC and MPC Interfaces
Overview on page 53

« Managing Dedicated and Remaining Queues for Dynamic CoS Configurations on MIC
and MPC Interfaces on page 55

« Verifying the Number of Dedicated Queues Configured on MIC and MPC
Interfaces on page 56

Dedicated Queue Scaling for CoS Configurations on MIC and MPC Interfaces Overview

Queuing Ethernet Modular Port Concentrators (MPCs) provide a set of dedicated queues
for subscriber interfaces configured with hierarchical scheduling or per-unit scheduling.

The dedicated queues offered on these MPCs enable service providers to reduce costs
through different scaling configurations. These queuing MPCs enable service providers
to reduce the cost per subscriber by allowing many subscriber interfaces to be created
with four or eight queues.

This topic describes the overall queue, scheduler node, and logical interface scaling for
subscriber interfaces created on these MIC and MPC combinations.

Queue Scaling for MPCs

MPC2E-3D-NG-0Q, MPC3E-3D-NG-Q, MPC5EQ-40G10G, and MPC5EQ-100G10G MPCs
support up to five levels of heirarchical queuing. Table 8 on page 53 lists the number of
dedicated queues and nodes supported per MPC.

Table 8: Dedicated Queues for MPCs

Dedicated Level 1 Nodes

Queues Level 4 Nodes Level 3 Nodes Level 2 Nodes (Ports)

MPC2E-3D-NG-Q 512,000 64,000 16,000 4000 384

MPC3E-3D-NG-Q
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Table 8: Dedicated Queues for MPCs (continued)

Dedicated Level 1 Nodes

Queues Level 4 Nodes Level 3 Nodes Level 2 Nodes (Ports)

MPC5EQ-40G10G 1 million 128,000 32,000 4000 384

MPC5EQ-100G10G

A CAUTION: The maximum scaling targets provided in Table 8 on page 53 are
based on system level design specifications. Actual realized subscriber or

session scale is highly dependent upon the configuration and can be
influenced by configuration variables including: the number of routes, the
number of enabled services, the number of policy and firewall filters, policers,
counters, statistics and access model type. Once you define a configuration,
your Juniper account team can help characterize the expected system level
scale or scale range for your live deployment.

MPCs vary in the number of Packet Forwarding Engines on board. MPC2E-3D-NG-Q and
MPC3E-3D-NG-Q MPCs each have one Packet Forwarding Engine, allowing all 64,000
level 4 (subscriber) nodes to be allocated to a single MIC. MPC5EQ MPCs have two
Packet Forwarding Engines, one for each possible MIC, each supporting 64,000 level 4
(subscriber) nodes.

o NOTE: The nonqueuing MPCs MPC2E-3D-NG, MPC3E-3D-NG,
MPC5E-40G10G, and MPC5E-100G10G provide up to eight queues per port
in standard configuration. However, each of these MPCs can be configured
to provide limited-scale hierarchical class of service (HCoS) and up to 32,000
queues.

Managing Remaining Queues

When the number of available dedicated queues on the MPC drops below 10 percent,
an SNMP trap is generated to notify you.

When the maximum number of dedicated queues on the MPCs is reached, a system log
message, COSD_OUT_OF_DEDICATED_QUEUES, is generated. The system does not provide
subsequent subscriber interfaces with a dedicated set of queues. For per-unit scheduling
configurations, there are no configurable queues remaining on the MPC.

For hierarchical scheduling configurations, remaining queues are available when the
maximum number of dedicated queues is reached on the MPC. Traffic from these logical
interfaces is considered unclassified and attached to a common set of queues that are
shared by all subsequent logical interfaces. These common queues are the default port
queues that are created for every port. You can configure a traffic-control profile and
attach that to the interface to provide CoS parameters for the remaining queues.
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These subscriber interfaces remain with this traffic-control profile, even if dedicated
queues become available.

Related . Hierarchical Class of Service Feature Guide

Documentation « Understanding Hierarchical Scheduling

« Managing Dedicated and Remaining Queues for Static CoS Configurations on MIC and
MPC Interfaces

. Managing Dedicated and Remaining Queues for Dynamic CoS Configurations on MIC
and MPC Interfaces on page 55

« Understanding Hierarchical Scheduling for MIC and MPC Interfaces

Managing Dedicated and Remaining Queues for Dynamic CoS Configurations on MIC
and MPC Interfaces

This topic describes how to manage dedicated and remaining queues for static and
dynamic subscriber interfaces configured in dynamic profiles.

You manage queues at the chassis and physical port level in the static configuration
hierarchies, then configure dynamic scheduling and shaping parameters for the subscriber
interfaces in the dynamic profile.

« Configuring the Maximum Number of Queues for MIC and MPC Interfaces on page 55

« Configuring Remaining Common Queues on MIC and MPC Interfaces on page 55

Configuring the Maximum Number of Queues for MIC and MPC Interfaces

30-Gigabit Ethernet Queuing MPCs and 60-Gigabit Ethernet Queuing and Enhanced
Queuing MPCs support a dedicated number of queues when configured for hierarchical
scheduling and per-unit scheduling configurations.

To scale the number of subscriber interfaces per queue, you can modify the number of
queues supported on the MIC.

To configure the number of queues:

1. Specify that you want to configure the MIC.
user@host# edit chassis fpc slot-number pic pic-number
2. Configure the number of queues.

[edit chassis fpc slot-number pic pic-number]
user@host# setmax-queues-per-interface (8 4)

Configuring Remaining Common Queues on MIC and MPC Interfaces

30-Gigabit Ethernet Queuing MPCs and 60-Gigabit Ethernet Queuing and Enhanced
Queuing MPCs support a dedicated set of queues when configured with hierarchical
scheduling.
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When the number of dedicated queues is reached on the module, there can be queues
remaining. Traffic from these logical interfaces are considered unclassified and attached
to a common set of queues that are shared by all subsequent logical interfaces.

You can configure traffic shaping and scheduling resources for the remaining queues by
attaching a special traffic-control profile to the interface. This feature enables you to
provide the same shaping and scheduling to remaining queues as the dedicated queues.

To configure the remaining queues on a MIC or MPC interface:

1. Configure CoS parameters in a traffic-control profile.

[edit class-of-service]
user@host# edit traffic-control-profiles profile-name

2. Enable hierarchical scheduling for the interface.

[edit interfaces interface-name]
user@host# set hierarchical-scheduler

3. Attach the traffic control profiles for the dedicated and remaining queues to the port
on which you enabled hierarchical scheduling.

To provide the same shaping and scheduling parameters to dedicated and remaining
gueues, reference the same traffic-control profile.

a. Attach the traffic-control profile for the dedicated queues on the interface.

[edit class-of-service interfaces interface-name]
user@host# set output-traffic-control-profile profile-name

b. Attach the traffic-control profile for the remaining queues on the interface.

[edit class-of-service interfaces interface-name]
user@host# set output-traffic-control-profile-remaining profile-name

Related . Verifying the Number of Dedicated Queues Configured on MIC and MPC Interfaces on
Documentation page 56

« Dedicated Queue Scaling for CoS Configurations on MIC and MPC Interfaces Overview
on page 53

. Configuring Static Hierarchical Scheduling in a Dynamic Profile

Verifying the Number of Dedicated Queues Configured on MIC and MPC Interfaces

Purpose Display the number of dedicated queue resources that are configured for the logical
interfaces on a port.
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Action

user@host#show class-of-service interface ge-1/1/0
Physical interface: ge-1/1/0,

Index: 166

Queues supported: 4, Queues in use: 4
Total non-default queues created: 4

Scheduler map: <default>,
Chassis scheduler map:

Logical interface: ge-

Shaping rate: 32000
Object
Scheduler-map
Classifier

Logical interface: ge-

Shaping rate: 32000
Object
Scheduler-map
Classifier

Logical interface: ge-

Shaping rate: 32000
Object

Traffic-control-profile

Related .

Documentation MPC Interfaces

Index: 2
<default-chassis>,

1/1/0.100,
Name
<remaining>
ipprec-compatibility
1/1/0.101,
Name
<remaining>
ipprec-compatibility

1/1/0.102,

Name

<control_tc_prof>

Index: 4

Index: 72, Dedicated Queues: no

Type

ip

Index: 73, Dedicated Queues: no

Type

ip

Index: 74, Dedicated Queues: yes

Type
Output

Index

13

Index

13

Index
45866

Managing Dedicated and Remaining Queues for Static CoS Configurations on MIC and

« Managing Dedicated and Remaining Queues for Dynamic CoS Configurations on MIC
and MPC Interfaces on page 55
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Shaping Downstream Traffic Based on
Frames or Cells

« Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59

« Configuring Dynamic Shaping Parameters to Account for Overhead in Downstream
Traffic Rates on page 61

« Example: Configuring Dynamic Shaping Parameters to Account for Overhead in
Downstream Traffic Rates on page 62

« Configuring Static Shaping Parameters to Account for Overhead in Downstream Traffic
Rates on page 66

« Example: Configuring Static Shaping Parameters to Account for Overhead in
Downstream Traffic Rates on page 67

« Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags on page 69

« Configuring the Shaping Rate and Overhead Accounting Based on PPPoE
Vendor-Specific Tags on Dynamic Subscriber Interfaces on page 71

« Reporting the Effective Shaping Rate for Subscribers on page 71
« Verifying the Effective Shaping Rate Reporting Configuration on page 72

Bandwidth Management for Downstream Traffic in Edge Networks Overview

In a subscriber access network, traffic with different encapsulations can be passed
downstream to other customer premise equipment (CPE) through the MX Series router.
Managing the bandwidth of downstream ATM traffic to Ethernet interfaces can be
especially difficult because of the different Layer 2 encapsulations.

The downstream network is not necessarily the directly attached network. In typical
broadband network gateway (BNG) configurations, the directly attached network is an
Ethernet access network, which provides access to either another frame-based network,
or a cell-based network.

The overhead accounting feature enables you to shape traffic based on whether the
downstream network is a frame-based network, like Ethernet, or a cell-based network,
like ATM. It assigns a byte adjustment value to account for different encapsulations.

This feature is available on MIC and MPC interfaces.
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Effective Shaping Rate

Shaping Modes

Byte Adjustments

The shaping-rate, also known as peak information rate (PIR), is the maximum rate for a
scheduler node or gueue.

The true rate of a subscriber at the access-loop/CPE is a function of:

. The shaping-rate in effect for the subscriber’s household, in bits per second.
« Whether the subscriber is connected to a frame-based or cell-based network.

- Number of bytes in each frame that are accounted for by the shaper.

0 NOTE: Chassis egress-shaping-overhead is not included in the effective rate.
Egress-shaping-overhead accounts for the physical interface overhead (1ISO
OSl Layer 1). Effective shaping-rate is a Layer 2 (1SO OSI) rate.

There are two modes used for adjusting downstream traffic:

« Frame shaping mode is useful for adjusting downstream traffic with different
encapsulations. Shaping is based on the number of bytes in the frame, without regard
to cell encapsulation or padding overhead. Frame is the default shaping mode on the
router.

« Cell shaping mode is useful for adjusting downstream cell-based traffic. In cell shaping
mode, shaping is based on the number of bytes in cells, and accounts for the cell
encapsulation and padding overhead.

When you specify cell mode, the resulting traffic stream conforms to the policing rates
configured in downstream ATM switches, reducing the number of packet drops in the
Ethernet network.

To account for ATM segmentation, the router adjusts all of the rates by 48/53 to
account for 5-byte ATM AALS5 encapsulation. In addition, the router accounts for cell
padding, and internally adjusts each frame by 8 bytes to account for the ATM trailer.

When the downstream traffic has different byte sizes per encapsulation, it is useful to
configure a byte adjustment value to adjust the number of bytes per packet to be included
in or excluded from the shaping mechanism. This value represents the number of bytes
that are encapsulated and decapsulated by the downstream equipment. For example,
to properly account for a 4-byte header stripped by the downstream network, set the
overhead-accounting bytes to -4. To properly account for a 12-byte header added by the
downstream network, set the overhead-accounting bytes to 12.

We recommend that you specify a byte adjustment value that represents the difference
between the CPE protocol overhead and B-RAS protocol overhead.
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The system rounds up the byte adjustment value to the nearest multiple of 4. For example,
a value of 6 is rounded to 8, and a value of —10 is rounded to —8.

You do not need to configure a byte adjustment value to account for the downstream
ATM network. However, you can specify the byte value to account for additional
encapsulations or decapsulations in the downstream network.

Relationship with Other CoS Features

Related
Documentation

Enabling the overhead accounting feature affects the resulting shaping rates, guaranteed
rate, and excess rate parameters, if they are configured.

The overhead accounting feature also affects the egress shaping overhead feature that
you can configure at the chassis level. We recommend that you use the egress
shaping-overhead feature to account for the Layer 2 overhead of the outgoing interface,
and use the overhead-accounting feature to account for downstream traffic with different
encapsulations and cell-based networks.

When both features are configured, the total byte adjustment value is equal to the
adjusted value of the overhead-accounting feature plus the value of the
egress-shaping-overhead feature. For example, if the configured byte adjustment value
is 40, and the router internally adjusts the size of each frame by 8, the adjusted overhead
accounting value is 48. That value is added to the egress shaping overhead of 24 for a
total byte adjustment value of 72.

. To configure overhead accounting for static Ethernet interfaces, see Configuring Static
Shaping Parameters to Account for Overhead in Downstream Traffic Rates on page 66

. To configure overhead accounting for dynamic subscriber access, see Configuring
Dynamic Shaping Parameters to Account for Overhead in Downstream Traffic Rates
on page 61

. Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags on page 69

Configuring Dynamic Shaping Parameters to Account for Overhead in Downstream

Traffic Rates

You can configure the overhead accounting feature to shape downstream traffic based
on either frames or cells.

You can also account for the different byte sizes per encapsulation by configuring a byte
adjustment value for the shaping mode.

This feature is supported on MPCs on MX Series routers.
To configure the overhead accounting feature in a dynamic profile:

1. Do one of the following to configure the shaping mode:
- Specify the shaping mode.

Frame shaping mode is enabled by default.
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[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name
user@host#set overhead-accounting (frame-mode | cell-mode)

. Configure a variable for the shaping mode.

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name
user@host#set overhead-accounting $junos-cos-shaping-mode

2. (Optional) Do one of the following to configure the byte adjustment value:
. Specify a byte adjustment value.

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name
user@host#set overhead-accounting bytes byte-value

- Configure a variable for the byte adjustment.

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name
user@host#set overhead-accounting bytes Sjunos-cos-byte-adjust

Q BEST PRACTICE: We recommend that you specify a byte adjustment
value that represents the difference between the customer premise
equipment (CPE) protocol overhead and B-RAS protocol overhead.

The available range is =120 through 124 bytes. The system rounds up
the byte adjustment value to the nearest multiple of 4. For example, a
value of 6 is rounded to 8, and a value of -10 is rounded to -8.

Related . Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59

D tati
ocumentation « Example: Configuring Dynamic Shaping Parameters to Account for Overhead in

Downstream Traffic Rates on page 62

. Verifying the Scheduling and Shaping Configuration for Subscriber Access on page 23

Example: Configuring Dynamic Shaping Parameters to Account for Overhead in
Downstream Traffic Rates

This topic describes two scenarios for which you can configure dynamic shaping
parameters to account for packet overhead in a downstream network.

The RADIUS administrator supplies the initial values on the RADIUS server, and the service
activation is performed at subscriber login.

Figure 2 on page 63 shows the sample network that the examples reference.
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Figure 2: Sample Network Topology for Downstream Traffic
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Managing Traffic with Different Encapsulations

In this example, the MX Series router shown in Figure 2 on page 63 sends stacked VLAN
frames to the DSLAM, and the DSLAM sends single-tagged VLAN frames to the residential
gateway.

To accurately shape traffic at the residential gateway, the MX Series router must account
for the different frame sizes. The difference between the stacked VLAN (S-VLAN) frames
sent by therouter and the single-tagged VLAN frames received at the residential gateway
is a 4-byte VLAN tag. The residential gateway receives frames that are 4 bytes less.

To account for the different frame sizes, you configure the frame shaping mode with -4
byte adjustment:

1. Configure the traffic shaping parameters in the dynamic profile and attach them to
the interface.

Enabling the overhead accounting feature affects the resulting shaping rate,
guaranteed rate, and excess rate parameters, if they are configured.

[edit]
dynamic-profiles {
ethernet-downstream-network {
interfaces {
$junos-interface-ifd-name {
unit $junos-underlying-interface-unit {
family inet;
1
}
}
class-of-service {
traffic-control-profiles {
tcp-example-overhead-accounting-frame-mode {
excess-rate percent $junos-cos-excess-rate
guaranteed-rate $junos-cos-guaranteed-rate
overhead-accounting $junos-cos-shaping-mode bytes $junos-cos-byte-adjust
shaping-rate $junos-cos-shaping-rate;
1
}
interfaces {
$junos-interface-ifd-name {
unit "$junos-underlying-interface-unit" {
output-traffic-control-profile tcp];

}
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Table 9 on page 64 lists the initial values defined by the RADIUS administrator for the
shaping rates.

Table 9: Initial Shaping Values at Subscriber Login For Traffic With
Different Encapsulations

Predefined Variable RADIUS Tag Value
$junos-cos-shaping-rate TO2 10m
$junos-cos-guaranteed-rate TO3 2m
$junos-cos-excess-rate TO5 50
$junos-cos-shaping-mode TO7 frame-mode
$junos-cos-byte-adjust TO8 -4

2. Verify the adjusted rates.

user@host#show class-of-service traffic-control-profile

Traffic control profile: tcp-example-overhead-accounting-frame-mode, Index:
61785

Excess rate 50

Shaping rate: 10000000

Guaranteed rate: 2000000

Overhead accounting mode: Frame Mode

Overhead bytes: —4

Managing Downstream Cell-Based Traffic

In this example, the DSLAM and residential gateway shown in Figure 2 on page 63 are
connected through an ATM cell-based network. The MX Series router sends Ethernet
frames to the DSLAM, and the DSLAM sends ATM cells to the residential gateway.

To accurately shape traffic at the residential gateway, the MX Series router must account
for the different physical network characteristics.

The administrator does not need to configure a byte adjustment value to account for the
downstream ATM network, but has the option of configuring a byte adjustment value to
account for different encapsulations or decapsulations.

To account for the different frame sizes, configure cell shaping mode:

1. Configure the traffic shaping parameters in the dynamic profile and attach them to
the interface.

Enabling the overhead accounting feature affects the resulting shaping rate,
guaranteed rate, and excess rate parameters, if they are configured.
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[edit]
dynamic-profiles {
atm-downstream-network {
interfaces {
$junos-interface-ifd-name {
unit $junos-underlying-interface-unit {
family inet;
1
1
}
class-of-service {
traffic-control-profiles {
tcp-example-overhead-accounting-cell-mode {
excess-rate percent $junos-cos-excess-rate
guaranteed-rate $junos-cos-guaranteed-rate
overhead-accounting $junos-cos-shaping-mode
shaping-rate $junos-cos-shaping-rate
1
1

interfaces {
$junos-interface-ifd-name {
unit "$junos-underlying-interface-unit" {
output-traffic-control-profile tcp];

Table 10 on page 65 lists the initial values defined by the RADIUS administrator for
the shaping rates.

Table 10: Initial Shaping Values at Subscriber Login For Downstream
Cell-Based Traffic

Predefined Variable RADIUS Tag Value
$junos-cos-shaping-rate T02 10m
$junos-cos-guaranteed-rate TO3 2m
$junos-cos-excess-rate TO5 50
$junos-cos-shaping-mode TO7 cell-mode

2. Verify the adjusted rates.

user@host#show class-of-service traffic-control-profile

Traffic control profile: tcp-example-overhead-accounting-cell-mode, Index:
61785

Shaping rate: 10000000

Excess rate 50

Guaranteed rate: 2000000

Overhead accounting Cell Mode

Overhead bytes: 0
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To account for ATM segmentation, the MX Series router adjusts all of the rates by
48/53 to account for ATM AAL5 encapsulation. In addition, the router accounts for
cell padding, and internally adjusts each frame by 8 bytes to account for the ATM
trailer.

Related . Configuring Dynamic Shaping Parameters to Account for Overhead in Downstream
Documentation Traffic Rates on page 61

Configuring Static Shaping Parameters to Account for Overhead in Downstream Traffic
Rates

The overhead accounting feature enables you to account for downstream traffic that
has different encapsulations or downstream traffic from cell-based equipment, such as
ATM switches.

You can configure the overhead accounting feature to shape downstream traffic based
on frames or cell shaping mode.

You can also account for the different byte sizes per encapsulation by configuring a byte
adjustment value for the shaping mode.

To configure the shaping mode and byte adjustment value for static CoS configurations:

1. Specify the shaping mode.
Frame shaping mode is enabled by default.

[edit class-of-service traffic-control-profiles profile-name]
user@host# set overhead-accounting (frame-mode | cell-mode)

2. (Optional) Specify a byte adjustment value.

[edit class-of-service traffic-control-profiles profile-name
user@host# set overhead-accounting bytes byte-value]

Q BEST PRACTICE: We recommend that you specify a byte adjustment
value that represents the difference between the customer premise
equipment (CPE) protocol overhead and the B-RAS protocol overhead.

The available range is =120 through 124 bytes. The system rounds up the
byte adjustment value to the nearest multiple of 4. For example, a value
of 6 is rounded to 8, and a value of —10 is rounded to —8.

Related . Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59
Documentation
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Example: Configuring Static Shaping Parameters to Account for Overhead in
Downstream Traffic Rates

This topic describes two scenarios for which you can configure static shaping parameters
to account for packet overhead in a downstream network.

Figure 2 on page 63 shows the sample network that the examples reference.

Figure 3: Sample Network Topology for Downstream Traffic
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Managing Traffic with Different Encapsulations

In this example, the MX Series router shown in Figure 2 on page 63 sends stacked VLAN
frames to the DSLAM, and the DSLAM sends single-tagged VLAN frames to the residential
gateway.

To accurately shape traffic at the residential gateway, the MX Series router must account
for the different frame sizes. The difference between the stacked VLAN (S-VLAN) frames
sent by the router and the single-tagged VLAN frames received at the residential gateway
is a 4-byte VLAN tag. The residential gateway receives frames that are 4 bytes less.

To account for the different frame sizes, the network administrator configures the frame
shaping mode with —4 byte adjustment:

1. The network administrator configure the traffic shaping parameters and attaches
them to the interface.

Enabling the overhead accounting feature affects the resulting shaping rate,
guaranteed rate, and excess rate parameters, if they are configured.

[edit]
class-of-service {
traffic-control-profiles {
tcp-example-overhead-accounting-frame-mode {
shaping-rate 10m;
shaping-rate-priority-high 4m;
guaranteed-rate 2m;
excess-rate percent 50;
overhead-accounting frame-mode bytes -4;
1
}
interfaces {
ge-1/0/0 {
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output-traffic-control-profile tcp-example-overhead-accounting-frame-mode;
1
1
}
1

2. The network administrator verifies the adjusted rates.

user@host#show class-of-service traffic-control-profile

Traffic control profile: tcp-example-overhead-accounting-frame-mode, Index:
61785

Shaping rate: 10000000

Shaping rate priority high: 4000000

Excess rate 50

Guaranteed rate: 2000000

Overhead accounting mode: Frame Mode

Overhead bytes: —4

Managing Downstream Cell-Based Traffic

In this example, the DSLAM and residential gateway shown in Figure 2 on page 63 are
connected through an ATM cell-based network. The MX Series router sends Ethernet
frames to the DSLAM, and the DSLAM sends ATM cells to the residential gateway.

To accurately shape traffic at the residential gateway, the MX Series router must account
for the different physical network characteristics.

To account for the different frame sizes, the network administrator configures the cell
shaping mode with —4 byte adjustment:

1. Configure the traffic shaping parameters and attach them to the interface.

Enabling the overhead accounting feature affects the resulting shaping rate,
guaranteed rate, and excess rate parameters, if they are configured.

[edit]
class-of-service {
traffic-control-profiles {
tcp-example-overhead-accounting-cell-mode {
shaping-rate 10m;
shaping-rate-priority-high 4m;
guaranteed-rate 2m;
excess-rate percent 50;
overhead-accounting cell-mode;
}
}

interfaces {
ge-1/0/0 {
output-traffic-control-profile tcp-example-overhead-accounting-cell-mode;
1
1
1
1

2. Verify the adjusted rates.

user@host#show class-of-service traffic-control-profile
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Traffic control profile: tcp-example-overhead-accounting-cell-mode, Index:
61785

Shaping rate: 10000000

Shaping rate priority high: 4000000

Excess rate 50

Guaranteed rate: 2000000

Overhead accounting mode: Cell Mode

Overhead bytes: 0

To account for ATM segmentation, the MX Series router adjusts all of the rates by
48/53 to account for ATM AALS encapsulation. In addition, the router accounts for
cell padding, and internally adjusts each frame by 8 bytes to account for the ATM
trailer.

Related . Configuring Static Shaping Parameters to Account for Overhead in Downstream Traffic
Documentation Rates on page 66

Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags

You can use access line parameters in PPPoE discovery packets to set the shaping-rate
and overhead-accounting class-of-service attributes on dynamic subscriber interfaces
in a broadband access network. This feature is supported on MPC/MIC interfaces on MX
Series routers.

The shaping rate is based on the actual-data-rate-downstream attribute.

The overhead accounting value is based on the access-loop-encapsulation attribute
and specifies whether the access loop uses Ethernet (frame mode) or ATM (cell mode).

You can configure class-of-service attributes, for example the shaping-rate, using the
CLI, RADIUS vendor-specific attributes, ANCP, multicast, or in this case, PPPoE
vendor-specific tags.

CLI Interaction with PPPoE Vendor-Specific Tags

When you enable this feature, the values supplied by the PPPoE vendor-specific tags
override the parameters that you have configured in the CLI for the shaping-rate and
overhead-accounting statements at the [edit dynamic-profiles profile-name class-of-service
traffic-control-profiles] hierarchy level. The shaping rate is based on the
actual-data-rate-downstream attribute, and is only overridden if the vs-tag value is less
than the configured value.

To enable this feature, include the actual-data-rate-downstream or
access-loop-encapsulation option with the vendor-specific-tags statement at the [edit
dynamic-profiles profile-name class-of-service dynamic-class-of-service-options] hierarchy
level.

RADIUS Interaction with PPPoE Vendor-Specific Tags

When you enable this feature, the PPPoE vendor-specific tags override the dynamic
configuration of the shaping-rate and overhead-accounting values in RADIUS
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vendor-specific attributes. The shaping-rate value is only overridden if the vs-tag value
is less than the RADIUS value.

RADIUS CoA can overwrite the existing values. Upon receipt of a RADIUS CoA, the RADIUS
value overrides the value set from the PPPoE vendor-specific tags.

PPPoE vendor-specific tags can override the RADIUS values, but a later RADIUS CoA
request can then override that value.

ANCP Interaction with PPPoE Vendor-Specific Tags

You can mix ANCP and PPPoE vendor-specific tags on dynamic PPPoE interfaces,
dynamically instantiated PPPoE interfaces, and ACI-sets. ANCP values override the
PPPoE values. In this case, the ANCP shaping rate value overrides the PPPoE value.

Multicast QoS Adjustment Interaction with PPPoE Vendor-Specific Tags

Multicast QoS adjustments are not affected by this feature. The multicast adjustments
adjust the shaping-rate set by PPPoE vendor-specific tags.

Shaping Rate Restrictions

Related
Documentation

Shaping rate has the following restrictions regarding the downstream-rate:

. If the downstream-rate is less than the configured shaping-rate (as set in the CLI or
using RADIUS attributes) then it is applied, subject to other restrictions. If the
downstream-rate is greater than or equal to the configured shaping-rate, no changes
are performed.

« The downstream-rate cannot be less than a configured guaranteed-rate. If it is, the
downstream-rate is set to the guaranteed-rate.

« The downstream-rate cannot be less than a configured adjust-minimume-rate. If it is,
the downstream-rate is set to the adjust-mimimum-rate.

« The downstream-rate cannot be less than 1000 bps. If it is, the downstream-rate is
set to 1000 bps.

« The downstream-rate cannot be less than the sum of the transmit-rates of all queues.

. Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59

. Configuring the Shaping Rate and Overhead Accounting Based on PPPoE
Vendor-Specific Tags on Dynamic Subscriber Interfaces on page 71

70
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Configuring the Shaping Rate and Overhead Accounting Based on PPPoE
Vendor-Specific Tags on Dynamic Subscriber Interfaces

Related
Documentation

To configure the PPPoE vendor-specific tags feature in a dynamic profile:

0 NOTE: When you enable this feature, the values supplied by the PPPoE
vendor-specific tags override the parameters that you have configured for
shaping-rate and overhead-accounting statements at the [edit
dynamic-profiles profile-name class-of-service traffic-control-profile] hierarchy
level.

j—

(Optional) To configure the shaping rate based on access line information:

[edit dynamic-profiles profile-name class-of-service dynamic-class-of-service-options]
user@host# set vendor-specific-tags actual-data-rate-downstream

2. (Optional)To configure the overhead-accounting based on access-line information:

[edit dynamic-profiles profile-name class-of-service dynamic-class-of-service-options]
user@host# set vendor-specific-tags access-loop-encapsulation

. Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags on page 69

Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59

Reporting the Effective Shaping Rate for Subscribers

The Effective-Shaping-Rate VSA [26—177] provides the best estimate for a subscriber’s
downstream traffic rate for accounting purposes. The VSA is included in RADIUS
Acct-Start, Acct-Stop, and Interim-Acct messages. The reported rate is the rate enforced
onthe L3, L2, or L1 node according to local policy. The value of the VSA varies depending
on your configuration:

. Actual rate—When effective shaping rate reporting is enabled.

« Advisory rate—When the advisory rate is configured and effective shaping rate reporting
is not enabled.

. Port speed—When the advisory rate is not configured and effective shaping rate
reporting is not enabled.

When you disable reporting, the VSA reports either the advisory rate or port speed for
both existing subscribers and new subscribers that log in after reporting is disabled.

To enable reporting of the actual downstream traffic rate:

« Enable reporting.

[edit chassis]
user@hostl# set effective-shaping-rate
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Related
Documentation

0 NOTE: When the traffic control profile for the subscriber specifies cell-mode,
the effective shaping rate does not account for cell padding according to the
encapsulation type. The rate includes the 48/53 cell tax.

. Verifying the Effective Shaping Rate Reporting Configuration on page 72

« Hierarchical CoS Shaping-Rate Adjustments Overview

. Bandwidth Management for Downstream Traffic in Edge Networks Overview on page 59
« Juniper Networks VSAs Supported by the AAA Service Framework

« AAA Accounting Messages and Supported RADIUS Attributes and Juniper Networks VSAs
for Junos OS

Verifying the Effective Shaping Rate Reporting Configuration

Purpose

Action

Related
Documentation

Verify whether reporting is enabled for the effective shaping rate. Display the effective
shaping rate when reporting is enabled.

. Todisplay configuration information for effective shaping rate reporting:

[edit]
user@host# show chassis

effective-shaping-rate;

. Todisplay the effective shaping rate in kilobits per second when reporting is enabled:

user@host> show subscribers extensive
Type: VLAN

Logical System: default

Routing Instance: default
Interface: demux0.1073741837
Interface type: Dynamic

Interface Set: ifset-1

Underlying Interface: ael

Dynamic Profile Name: svlan-dhcp-test
State: Active

Session ID: 1

Stacked VLAN Id: 0x8100.201

VLAN Id: 0x8100.201

Login Time: 2011-11-30 00:18:04 PST
Effective shaping-rate: 31000000

« Reporting the Effective Shaping Rate for Subscribers on page 71

72
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Applying CoS to Households or Individual
Subscribers Using ACI-Based Dynamic
VLANS

« Applying CoS Attributes to VLANs Using Agent-Circuit-ldentifiers on page 73

« Agent Circuit Identifier-Based Dynamic VLANs Bandwidth Management
Overview on page 76

« Restrictions for Configuring Adjustment of CoS Shaping Rate and Overhead Accounting
for Dynamic ACI Interface Sets on page 79

« Adjusting the CoS Shaping Rate and Overhead Accounting Parameters for Agent Circuit
|dentifier-Based Dynamic VLANs on page 79

Applying CoS Attributes to VLANs Using Agent-Circuit-ldentifiers

To apply CoS attributes, such as shaping, at the household level, you must set and define
the CoS policy for the ACI VLAN interface set using the dynamic profile for the ACl interface
set (not the subscriber profile). You can also configure a traffic-control profile and a
remaining traffic-control profile for a dynamic interface set.

The following example is a CoS profile for an ACl interface set using a unique-ID based
dynamic scheduler map:

Configure a CoS dynamic profile with a simple traffic-control profile that is applied to
the dynamic interface set that represents the ACI VLAN.
1. Configure CoS to support a dynamic interface set in the CoS profile:

[edit dynamic-profiles profile-name]
user@host# edit interface "$junos-interface-name"

2. Configure the interfaces.

[edit dynamic-profiles profile-name interfaces]
user@host# edit interface-set "Sjunos-interface-set-name"
user@host# edit interface "Sjunos-interface-ifd-name"

3. Configure the CoS traffic-control profile.

[edit class-of-service]
user@host# edit traffic-control-profiles traffic-control-profile-name
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user@host# set shaping-rate rate
user@host# set guaranteed-rate rate

4. Specify the interfaces.

[edit class-of-service interfaces]
user@host# edit interface-set "Sjunos-interface-set-name"
user@host# edit output-traffic-control-profile profile-name

The following example is a CoS profile for an ACl set using a unique ID-based dynamic
scheduler map:

dynamic-profiles {
aci-set-profile {
variables {
ds1g0qg2DP uid;
dsl1qlg2DP uid;
bel_dp uid;
efl_dp uid;
afl_dp uid;
ncl_dp uid;
1
interfaces {
interface-set "$junos-interface-set-name" {
interface "$junos-interface-ifd-name";

}
}

class-of-service {
traffic-control-profiles {
tcp2 {
scheduler-map ss1g0ql1DP;
shaping-rate 50m;
guaranteed-rate 30m;
overhead-accounting bytes -20;
1
tcp3{
scheduler-map "$ds1qlg2DP";
shaping-rate 30m;
guaranteed-rate 10m;
overhead-accounting bytes -20;
1
}
interfaces {
interface-set "$junos-interface-set-name" {
output-traffic-control-profile tcp2;
output-traffic-control-profile-remaining tcp3;
1
}
scheduler-maps {
"$ds1qg0q2DP" {
forwarding-class be scheduler "$bel_dp";
forwarding-class af scheduler "$afl_dp";
forwarding-class nc scheduler "$ncl_dp";
1
"$ds1qlg2DP" {
forwarding-class ef scheduler "$efl_dp";
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forwarding-class af scheduler "$afl_dp";
forwarding-class nc scheduler "$ncl_dp";

}

}
schedulers {

"$bel_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile di;
drop-profile-map loss-priority high protocol any drop-profile dO;

1

"$efl_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile di;
drop-profile-map loss-priority high protocol any drop-profile dO;

}

"$afl_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile dT;
drop-profile-map loss-priority high protocol any drop-profile dO;

}

"$ncl_dp" {
transmit-rate percent 25;
priority low;
drop-profile-map loss-priority low protocol any drop-profile d3;
drop-profile-map loss-priority medium-low protocol any drop-profile d2;
drop-profile-map loss-priority medium-high protocol any drop-profile di;
drop-profile-map loss-priority high protocol any drop-profile dO;

}
}
}

Related . Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4

Documentation
v ! . Changing CoS Services Overview on page 91
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Agent Circuit Identifier-Based Dynamic VLANs Bandwidth Management Overview

A router in a subscriber access network ensures class of service (CoS) for dynamic
subscriber interfaces. An MX Series router with Modular Port Concentrator/Modular
Interface Card (MPC/MIC) interfaces ensures that subscribers receive an adequate
minimum bandwidth, referred to as the guaranteed rate, and maximum bandwidth,
referred to as the shaping rate. For dynamic VLAN subscriber interfaces based on agent
circuit identifier (ACI) information, you can shape the bandwidth either at a per-household
level for a dynamic AClI interface set, or at a per-subscriber level for a dynamic VLAN
subscriber interface associated with an ACl interface set.

To help you manage bandwidth more efficiently and economically for ACI-based dynamic
VLAN subscriber interfaces for PPPoE subscribers, you can configure the router to use
specific PPPoE vendor-specific attributes (VSAs) found in PPPoE control packets to
adjust the CoS shaping-rate and overhead-accounting attributes for dynamic AClinterface
sets and their associated ACI-based dynamic VLAN subscriber interfaces.

This overview covers the following topics:

« CoS Shaping Rate Adjustment on page 76
« CoS Overhead Accounting Adjustment on page 77

« Dynamic Profiles and Adjustment of CoS Shaping Rate and Overhead
Accounting on page 77

« Guidelines for Configuring Adjustment of CoS Shaping Rate and Overhead
Accounting on page 78

CoS Shaping Rate Adjustment

The CoS shaping rate adjustment is based on the value of the
Actual-Data-Rate-Downstream DSL Forum VSA [26-130] found in PPPoE Active
Discovery Initiation (PADI) and PPPoE Active Discovery Request (PADR) control packets
for PPPoE traffic. The Actual-Data-Rate-Downstream VSA contains the actual
downstream data rate, in bits per second, of the subscriber’s synchronized digital
subscriber line (DSL) link.

To configure the router to use the Actual-Data-Rate-Downstream VSA to adjust the CoS
shaping-rate attribute, include the vendor-specific-tags statement with the
actual-data-rate-downstream option at the [edit dynamic-profiles profile-name
class-of-service dynamic-class-of-service-options] hierarchy level in either the dynamic
profile that defines the ACl interface set or the dynamic profile that configures the
associated dynamic PPPoE (pp0) subscriber interface.

When you enable this feature, the value of the Actual-Data-Rate-Downstream VSA
overrides the shaping-rate value configured at the [edit dynamic-profiles profile-name
class-of-service traffic-control-profiles] hierarchy level only if the
Actual-Data-Rate-Downstream VSA value is less than the shaping-rate value configured
with the CLI.

76
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CoS Overhead Accounting Adjustment

The CoS overhead accounting adjustment is based on the value of the
Access-Loop-Encapsulation DSL Forum VSA [26-144] found in PADI and PADR control
packets for PPPoE traffic. The Access-Loop-Encapsulation VSA identifies the
encapsulation used by the subscriber associated with the digital subscriber line access
multiplexer (DSLAM) access loop from which requests are initiated.

The value of the Data Link subfield in the Access-Loop-Encapsulation VSA determines
the overhead accounting mode in use on the access loop. If the Data Link subfield value
is O (ATM Adaptation Layer 5, or AAL5), the access loop uses cell-mode encapsulation.
If the Data Link subfield value is 1 (Ethernet), the access loop uses frame-mode
encapsulation.

In subscriber access networks where the router passes downstream ATM traffic to
Ethernet interfaces, the different Layer 2 encapsulations between the router and the
PPPoE Intermediate Agent on the DSLAM make managing the bandwidth of downstream
ATM traffic difficult. Using the Access-Loop-Encapsulation VSA to shape traffic based
on frames or cells enables the router to adjust the overhead-accounting attribute in order
to apply the correct downstream rate for the subscriber.

To configure the router to use the Access-Loop-Encapsulation VSA to adjust the CoS
overhead-accounting attribute, include the vendor-specific-tags statement with the
access-loop-encapsulation option at the [edit dynamic-profiles profile-name
class-of-service dynamic-class-of-service-options] hierarchy level in either the dynamic
profile that defines the ACl interface set or the dynamic profile that configures the
associated dynamic PPPoE (pp0) subscriber interface.

When you enable this feature, the value of the Access-Loop-Encapsulation VSA always
overrides the overhead-accounting value configured at the [edit dynamic-profiles
profile-name class-of-service traffic-control-profiles] hierarchy level.

Dynamic Profiles and Adjustment of CoS Shaping Rate and Overhead Accounting

When you configure the router to use one or both of the Actual-Data-Rate-Downstream
VSA value and Access-Loop-Encapsulation VSA value to adjust the CoS shaping rate
and overhead accounting attributes, respectively, the router adjusts these attributes
when the dynamic AClinterface set is created and the router receives the PADI and PADR
packets from the first subscriber interface belonging to the ACl interface set.

You can configure CoS adjustment based on either or both VSAs in either or both of the
following dynamic profiles:

« To configure adjustment of the CoS shaping rate and overhead accounting on a
per-household basis, use the dynamic profile that defines the dynamic ACl interface
set.

« To configure adjustment of the CoS shaping rate and overhead accounting on a
per-subscriber basis, use the dynamic profile that defines the ACI-based dynamic
PPPoE (pp0) subscriber interface associated with the ACl interface set.
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Table 11 on page 78 summarizes how the dynamic profile in which you configure CoS
adjustment for ACl-based dynamic VLANSs using one or both VSAs affects the router
behavior.

Table 11: CoS Adjustment in Dynamic Profiles for ACI Interface Sets and
ACI-Based Subscriber Interfaces

VSAs Specified in ACI VSAs Specified in PPPoE
Interface Set Dynamic Subscriber Interface

Profile Dynamic Profile Result

Yes No Router adjusts specified CoS
attributes only for dynamic ACI
interface set

No Yes Router adjusts specified CoS
attributes only for ACI-based
dynamic PPPoE subscriber
interface

Yes Yes Router adjusts specified CoS
attributes for both dynamic ACI
interface set and ACl-based
dynamic PPPoE subscriber
interface

No No Router does not adjust CoS
attributes for either the dynamic
ACl interface set or the ACIl-based
dynamic PPPoE subscriber
interface

Guidelines for Configuring Adjustment of CoS Shaping Rate and Overhead Accounting

Related
Documentation

You can also configure the router to use the Actual-Data-Rate-Downstream VSA and
Access-Loop-Encapsulation VSA values in PPPoE control packets to adjust the CoS
shaping rate and overhead accounting attributes, respectively, for dynamic subscriber
interfaces not associated with dynamic ACl interface sets.

With the exception of the constraints described in “Restrictions for Configuring Adjustment
of CoS Shaping Rate and Overhead Accounting for Dynamic ACI Interface Sets” on
page 79, most of the guidelines and restrictions that apply to this feature for use with
non—ACI-based dynamic subscriber interfaces also apply to its use for dynamic ACI
interface sets and their associated ACl-based dynamic VLAN subscriber interfaces.

. Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags on page 69

« Adjusting the CoS Shaping Rate and Overhead Accounting Parameters for Agent Circuit
Identifier-Based Dynamic VLANSs on page 79

« Restrictions for Configuring Adjustment of CoS Shaping Rate and Overhead Accounting
for Dynamic ACI Interface Sets on page 79

78
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Restrictions for Configuring Adjustment of CoS Shaping Rate and Overhead Accounting
for Dynamic ACI Interface Sets

The following restrictions apply when you configure the router to use the
Actual-Data-Rate-Downstream VSA and Access-Loop-Encapsulation vendor-specific
attribute (VSA) values in PPPoE control packets to adjust the CoS shaping rate and
overhead accounting attributes, respectively, for dynamic ACl interface sets and their
associated agent circuit identifier (ACI)-based dynamic VLAN subscriber interfaces:

« You cannot configure adjustment of CoS shaping rate and overhead accounting
attributes based on Actual-Data-Rate-Downstream VSA and
Access-Loop-Encapsulation VSA values that the router receives from the following
sources:

- RADIUS servers
- Access Node Control Protocol (ANCP) access loop information

- Dynamic Host Configuration Protocol (DHCP) discovery packets

« You cannot use this feature to report information about the PPPoE VSA values to
RADIUS.

« You cannot use this feature to configure CoS adjustment of upstream data traffic on
a dynamic ACl interface set.

Related . Agent Circuit Identifier-Based Dynamic VLANs Bandwidth Management Overview on
Documentation page 76

« Setting Shaping Rate and Overhead Accounting Based on PPPoE Vendor-Specific
Tags on page 69

. Adjusting the CoS Shaping Rate and Overhead Accounting Parameters for Agent Circuit
Identifier-Based Dynamic VLANSs on page 79

Adjusting the CoS Shaping Rate and Overhead Accounting Parameters for Agent Circuit
Identifier-Based Dynamic VLANSs

You can configure the router to use either or both of the Actual-Data-Rate-Downstream
[26-130] or Access-Loop-Encapsulation [26-144] DSL Forum vendor-specific attribute
(VSA) values in PPPoE control packets to adjust the CoS shaping-rate and
overhead-accounting attributes, respectively, for dynamic agent circuit identifier (ACI)
interface sets and their associated ACI-based dynamic VLAN subscriber interfaces.

Before you begin:

« To configure adjustment of the CoS shaping rate and overhead accounting attributes
on a per-household basis, create a dynamic profile that defines the dynamic ACI
interface set.

See Defining ACI Interface Sets.
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Related
Documentation

« To configure adjustment of the CoS shaping rate and overhead accounting attributes
on a per-subscriber basis, create a dynamic profile that defines the ACI-based dynamic
PPPoE (pp0) subscriber interface associated with the ACl interface set.

See Configuring Dynamic VLAN Subscriber Interfaces Based on Agent Circuit Identifier
Information.

To configure the router to use the Actual-Data-Rate-Downstream or
Access-Loop-Encapsulation VSA values in PPPoE control packets to adjust the CoS
shaping-rate and overhead-accounting attributes for dynamic ACI interface sets and
associated ACl-based dynamic VLAN subscriber interfaces, do either or both of the
following:

. Inadynamic profile for an ACl interface set or a dynamic profile for an ACIl-based
PPPoE subscriber interface, configure adjustment of the CoS shaping-rate attribute
based on the value of the Actual-Data-Rate-Downstream VSA.

[edit dynamic-profiles profile-name class-of-service dynamic-class-of-service-options]
user@host# set vendor-specific-tags actual-data-rate-downstream

. Inadynamic profile for an ACl interface set or a dynamic profile for an ACI-based
PPPoE subscriber interface, configure adjustment of the CoS overhead-accounting
attribute based on the value of the Access-Loop-Encapsulation VSA.

[edit dynamic-profiles profile-name class-of-service dynamic-class-of-service-options]

user@host# set vendor-specific-tags access-loop-encapsulation

. Agent Circuit Identifier-Based Dynamic VLANs Bandwidth Management Overview on
page 76

« Restrictions for Configuring Adjustment of CoS Shaping Rate and Overhead Accounting
for Dynamic ACI Interface Sets on page 79

« Configuring Dynamic VLANs Based on Agent Circuit Identifier Information

80
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CHAPTER 8

Managing Excess Bandwidth Distribution
and Traffic Bursts

« Excess Bandwidth Distribution on MIC and MPC Interfaces Overview on page 81
« Traffic Burst Management on MIC and MPC Interfaces Overview on page 82

« Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC
Interfaces on page 84

Excess Bandwidth Distribution on MIC and MPC Interfaces Overview

Related
Documentation

Service providers often used tiered services to provide bandwidth for excess traffic as
traffic patterns vary. By default, excess bandwidth between a configured guaranteed
rate and shaping rate is shared equally among all queues on MIC and MPC interfaces,
which might not be optimal for all subscribers to a service.

You can adjust this distribution by configuring the rates and priorities for the excess
bandwidth.

By default, when traffic exceeds the shaping or guaranteed rates, the system demotes
traffic with guaranteed high (GH) priority and guaranteed medium (GM) priority. You can
disable this priority demotion for the MIC and MPC interfaces in your router.

« Managing Excess Bandwidth Distribution on Static Interfaces on MICs and MPCs

« Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC Interfaces
on page 84

« Per-Priority Shaping on MIC and MPC Interfaces Overview

. Traffic Burst Management on MIC and MPC Interfaces Overview on page 82
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Traffic Burst Management on MIC and MPC Interfaces Overview

You can manage the impact of bursts of traffic on your network by configuring a burst-size
value with the shaping rate or the guaranteed rate. The value is the maximum bytes of
rate credit that can accrue for an idle queue or scheduler node. When a queue or node
becomes active, the accrued rate credits enable the queue or node to catch up to the
configured rate.

Figure 4: Sample Burst Shaping Rates
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In Figure 4 on page 82, the network administrator configures a large burst-size value for
the shaping rate, then configures a small burst-size value. The larger burst size is subject
to a maximum value. The smaller burst size is subject to a minimum value that enables
the system to achieve the configured rates.

In both configurations, the scheduler node can burst beyond its shaping rate for a brief
interval. The burst of traffic beyond the shaping rate is more noticeable with the larger
burst size than the smaller burst size.

« Guidelines for Configuring the Burst Size on page 82

« How the System Calculates the Burst Size on page 83

Guidelines for Configuring the Burst Size

Typically, the default burst-size (100 ms) for both scheduler nodes and queues on MIC
and MPC interfaces is adequate for most networks. However, if you have intermediate
equipment in your network that has very limited buffering and is intolerant of bursts of
traffic, you might want to configure a lower value for the burst size.

Use caution when selecting a different burst size for your network. A burst size that is too
high can overwhelm downstream networking equipment, causing dropped packets and
inefficient network operation. Similarly, a burst size that is too low can prevent the network
from achieving your configured rate.

82
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When configuring a burst size, keep the following considerations in mind:

« The system uses an algorithm to determine the actual burst size that is implemented
for a node or queue. For example, to reach a shaping rate of 8 Mbps, you must allocate
1Mb of rate credits every second. A shaping rate of 8 Mbps with a burst size of 500,000
bytes of rate-credit per seconds enables the system to transmit at most 500,000
bytes, or 4 Mbps. The system cannot implement a burst size that prevents the rate
from being achieved.

For more information, see “How the System Calculates the Burst Size” on page 83.

« There are minimum and maximum burst sizes for each platform, and different nodes
and queue types have different scaling factors. For example, the system ensures the
burst cannot be set lower than 1 Mbps for a shaping rate of 8 Mbps. To smoothly shape
traffic, rate credits are sent much faster than once per second. The interval at which
rate credits are sent varies depending on the platform, the type of rate, and the
scheduler level.

- When you have configured adjustments for the shaping rate (either by percentage or
through an application such as ANCP or Multicast OIF), the system bases the default
and minimum burst-size calculations on the adjusted shaping rate.

« When you have configured cell shaping mode to account for ATM cell tax, the system
bases the default and minimum burst-size calculations on the post-tax shaping rate.

. The guaranteed rate and shaping rate share the value specified for the burst size. If
the guaranteed rate has a burst size specified, that burst size is used for the shaping
rate; if the shaping rate has a burst size specified, that bursts size is used for the
guaranteed rate. If you have specified a burst size for both rates, the system uses the
lesser of the two values.

« The burst size configured for the guaranteed rate cannot exceed the burst-size
configured for the shaping rate. The system generates a commit error.

« If you have not configured a guaranteed rate, logical interfaces and interface sets
receive a default guaranteed rate from the port speed. Queues receive a default
guaranteed rate from the parent logical interface or interface set.

How the System Calculates the Burst Size

When calculating the burst size, the system uses an exponent of a power of two. For
example:

Shaping-rate in bps * 100 ms / (8 bits/byte * 1000 ms/s) = 1,875,000 bytes

The system then rounds this value up. For example, the system uses the following
calculation to determine the burst size for a scheduler node with a shaping rate of 150
Mbps:

Max (Shaping rate, Guaranteed rate) bps * 100 ms / (8 bits/byte * 1000 ms/s) = 1,875,000
bytes

Rounded up to the next higher power of two = 2,097,150 (which is 2**21, or 0x200000)
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Related
Documentation

The system assigns a single burst size to each of the following rate pairs:

« Shaping rate and guaranteed rate
« Guaranteed high (GH) and guaranteed medium (GM)
« Excess high (EH) and excess low (EL)

« Guaranteed low (GL)
To calculate the burst size for each pair, the system:

« Uses the configured burst-size if only one of the pair is configured.
« Uses the lesser of the two burst sizes if both values are configured.
« Uses the next lower power of two.

« To calculate the minimum burst size, the system uses the greater of the two rates.

« Per-Priority Shaping on MIC and MPC Interfaces Overview
« Managing Excess Bandwidth Distribution on Static Interfaces on MICs and MPCs

Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC Interfaces

Service providers often used tiered services that must utilize excess bandwidth as traffic
patterns vary. By default, excess bandwidth between a configured guaranteed rate and
shaping rate is shared equally among all queues with the same excess priority value,
which might not be optimal for all subscribers to a service.

This feature is supported for MIC and MPC interfaces on MX Series routers.
To configure parameters to manage excess bandwidth for subscriber interfaces:

1. Configure the parameters for the interface.
a. Configure the guaranteed and shaping rates.
i. Configure the guaranteed rate:

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name]

user@host# set guaranteed-rate(rate | $junos-cos-guaranteed-rate) <burst-size
(bytes | Sjunos-cos-guaranteed-rate-burst) >

ii. Configure the shaping rate:

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name]

user@host# set shaping-rate (rate | Sjunos-cos-shaping-rate) <burst-size (bytes
| Sjunos-cos-shaping-rate-burst) >

Q TIP: OnMPC/MIC interfaces, the guaranteed rate and the shaping rate
share the value specified for the burst size. If the guaranteed rate has
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a burst size specified, it is used for the shaping rate; if the shaping rate
has a burst size specified, it is used for the guaranteed rate. If you have
specified a burst for both rates, the system uses the lesser of the two
values.

b. Configure a rate for excess bandwidth.
You can configure an excess rate for all priorities of traffic:

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name]

user@host# set excess-rate (percent percentage | Sjunos-cos-excess-rate) |
proportion value )

Optionally, you can configure an excess rate specifically for high- and low-priority
traffic. When you configure the excess-rate statement for an interface, you cannot
also configure the excess-rate-low and excess-rate-high statements.

[edit dynamic-profiles profile-name class-of-service traffic-control-profiles
profile-name]

user@host# set excess-rate-high(percent percentage |
Sjunos-cos-excess-rate-high) | proportion value )

user@host# set excess-rate-low (percent percentage | Sjunos-cos-excess-rate-low)
| proportion value )

Q BEST PRACTICE: We recommend that you configure either a
percentage or a proportion of the excess bandwidth for all schedulers
with the same parent in the hierarchy. For example, if you configure
interface 1.1 with twenty percent of the excess bandwidth, configure
interface 1.2 with eighty percent of the excess bandwidth.

2. (Optional) Configure parameters for the queue.
a. Configure the shaping rate.

[edit dynamic-profiles profile-name class-of-service scheduler scheduler-name]
user@host#set shaping-rate (rate | $junos-cos-scheduler-shaping-rate) <burst-size
bytes>

b. Configure the excess rate.

[edit dynamic-profiles profile-name class-of-service scheduler scheduler-name]
user@host#set excess-rate (percent percentage | percent
$junos-cos-scheduler-excess-rate)

c. (Optional) Configure the priority of excess bandwidth for the queue.

[edit dynamic-profiles profile-name class-of-service scheduler scheduler-name]
user@host#set excess-priority (low | high | Sjunos-cos-scheduler-excess-priority
| none)
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TIP
g For queues, you cannot configure the excess rate or excess priority in
these cases:

« When the transmit-rate exact statement is configured. In this case,
the shaping rate is equal to the transmit rate and the queue does not
operate in the excess region.

« When the scheduling priority is configured as strict-high. In this case,
the queue gets all available bandwidth and never operates in the
excess region.

By default, when traffic exceeds the shaping or guaranteed rates, the
system demotes traffic configured with high or medium priority. To
disable priority demotion, specify the none option. You cannot configure
this option for queues configured with transmit-rate expressed as a
percent and when the parent’s guaranteed rate is set to zero.

Related . Forhardware requirementsand configuration guidelines, see Guidelines for Configuring
Documentation Dynamic CoS for Subscriber Access on page 4
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Applying CoS Using Parameters Received
from RADIUS

« Subscriber Interfaces That Provide Initial CoS Parameters Dynamically Obtained from
RADIUS on page 87

« Changing CoS Services Overview on page 91

« CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber
Sessions Overview on page 94

« Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets
and Member Subscriber Sessions on page 96

« Configuring Initial CoS Parameters Dynamically Obtained from RADIUS on page 97
« Configuring Static Default Values for Traffic Scheduling and Shaping on page 98

« Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets and Member
Subscriber Sessions on page 99

« CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets on page 102

« Example: Configuring Initial CoS Parameters Dynamically Obtained from
RADIUS on page 107

Subscriber Interfaces That Provide Initial CoS Parameters Dynamically Obtained from
RADIUS

You can configure interface-specific CoS parameters that the router obtains when
subscribers log in at appropriately configured static or dynamic subscriber interfaces.
This feature is supported only for interfaces on Enhanced Queuing Dense Port
Concentrators (EQ DPCs) in MX Series 3D Universal Edge Routers.

To configure a dynamic profile to provide initial CoS Services, make sure you understand
the following concepts:

« Dynamic Configuration of Initial CoS in Access Profiles on page 88

« Predefined Variables for Dynamic Configuration of Initial Traffic Shaping on page 88

« Predefined Variables for Dynamic Configuration of Initial Scheduling and
Queuing on page 89
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Dynamic Configuration of Initial CoS in Access Profiles

When a router interface receives a join message from a DHCP subscriber, the Junos OS
applies the values configured in the dynamic profile associated with that router interface.
A dynamic profile that is activated through its association with a subscriber interface is
known as anaccess dynamic profile. You can associate a dynamic profile with a subscriber
interface on the router by including statements at the [edit dynamic-profiles profile-name
class-of-service interfaces] hierarchy level.

The Junos OS supports predefined variables for obtaining a scheduler-map name and
traffic-shaping parameters from the RADIUS authentication server and predefined
variables for obtaining a scheduler name and scheduler parameters from the RADIUS
authentication server. When a client authenticates over a router interface associated
with the access dynamic profile, the router replaces the predefined variables with
interface-specific values obtained from the RADIUS server.

0 NOTE: To associate dynamically configured initial CoS features with a
subscriber interface, reference Junos OS predefined variables—and not
user-defined variables—in an access dynamic profile for that interface.

Predefined Variables for Dynamic Configuration of Initial Traffic Shaping

You can configure an access dynamic profile that provides initial traffic-shaping
parameters when a subscriber logs in. The Junos OS obtains this information from the
RADIUS server when a subscriber authenticates over the static or dynamic subscriber
interface to which the access dynamic profile is attached.

If you define the Juniper Networks authentication and authorization VSA for CoS
traffic-shaping parameter values (attribute number 26-108) on the RADIUS
authentication server, the RADIUS server includes the values in RADIUS Access-Accept
messages it sends to the router when a subscriber successfully authenticates over the
interface.

To provide an initial scheduler map name and traffic shaping parameters obtained from
the RADIUS authentication server when a subscriber logs in, reference the Junos OS
predefined variables for CoS listed in Table 12 on page 88 in an access dynamic profile
associated with the subscriber interface.

Table 12: CoS Predefined Variables for Scheduler Map and Traffic Shaping

Variable Description

$junos-cos-scheduler-map

Scheduler-map name to be dynamically configured in a traffic-control profile in the access
dynamic profile when a subscriber logs in.

NOTE: The scheduler map referenced by the scheduler-map statement can be defined
dynamically (at the [edit dynamic-profiles profile-name class-of-service scheduler-maps]
hierarchy level) or statically (at the [edit class-of-service scheduler-maps] hierarchy level).

88
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Table 12: CoS Predefined Variables for Scheduler Map and Traffic Shaping (continued)

Variable Description

$junos-cos-shaping-rate Shaping rate to be dynamically configured in a traffic-control profile in the access dynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface to which the access dynamic profile is attached.

$junos-cos-guaranteed-rate Guaranteed rate to be dynamically configured in a traffic-control profile in the access dynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface to which the access dynamic profile is attached.

$junos-cos-delay-buffer-rate  Delay-buffer rate to be dynamically configured in a traffic-control profile in the access dynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface to which the access dynamic profile is attached.

Predefined Variables for Dynamic Configuration of Initial Scheduling and Queuing

You can configure an access dynamic profile that provides initial traffic-shaping
parameters when a subscriber logs in. The Junos OS obtains this information from the
RADIUS server when a subscriber authenticates over the static or dynamic subscriber
interface to which the access dynamic profile is attached.

If you define the Juniper Networks authentication and authorization VSA for CoS
scheduling and queuing parameter values (attribute number 26—-146) on the RADIUS
authentication server, the RADIUS server includes the values in RADIUS Access-Accept
messages it sends to the router when a subscriber successfully authenticates over the
interface.

To provide an initial scheduler name and scheduler and queuing parameters obtained
from the RADIUS authentication server when a subscriber logs in, reference the Junos
OS predefined variables listed in Table 13 on page 89 in an access dynamic profile
associated with the subscriber interface.

Table 13: CoS Predefined Variables for Scheduling and Queuing

Variable Description

$junos-cos-scheduler Name of a scheduler to be dynamically configured in the access dynamic
profile. You can configure a RADIUS authentication server to include this
information in the Accept-Accept message when a subscriber successfully
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.

$junos-cos-scheduler-transmit-rate Transmit rate to be dynamically configured for the scheduler in the access
dynamic profile. You can configure a RADIUS authentication server to include
thisinformation in the Accept-Accept message when a subscriber successfully
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.
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Table 13: CoS Predefined Variables for Scheduling and Queuing (continued)

Variable Description

$junos-cos-scheduler-bs

Buffer size, as a percentage of total buffer, to be dynamically configured for
the scheduler in the access dynamic profile. You can configure a RADIUS
authentication server to include this information in the Accept-Accept message
when a subscriber successfully authenticates over the static or dynamic
subscriber interface to which the access dynamic profile is attached.

$junos-cos-scheduler-pri

Packet-scheduling priority value to be dynamically configured for the scheduler
in the access dynamic profile. You can configure a RADIUS authentication
server to include this information in the Accept-Accept message when a
subscriber successfully authenticates over the static or dynamic subscriber
interface to which the access dynamic profile is attached.

$junos-cos-scheduler-dropfile-low

Name of the drop profile for RED for loss-priority level low to be dynamically
configured for the scheduler in the access dynamic profile. You can configure
a RADIUS authentication server to include this information in the Accept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level) for
loss-priority low.

$junos-cos-scheduler-dropfile-medium-low

Name of the drop profile for RED for loss-priority level medium-low to be
dynamically configured for the scheduler in the access dynamic profile. The
Junos OS obtains this information from the RADIUS server when a subscriber
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-medium-high

Name of the drop profile for RED for loss-priority level medium-high to be
dynamically configured for the scheduler in the access dynamic profile. You
can configure a RADIUS authentication server to include this information in
the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface to which the access dynamic
profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-high

Name of the drop profile for RED for loss-priority level high to be dynamically
configured for the scheduler in the access dynamic profile. You can configure
aRADIUS authentication server to include this information in the Accept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).
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Table 13: CoS Predefined Variables for Scheduling and Queuing (continued)

Variable Description

$junos-cos-scheduler-dropfile-any Name of the drop profile for RED for loss-priority level any to be dynamically

configured for the scheduler in the access dynamic profile. You can configure
a RADIUS authentication server to include this information in the Accept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

Related
Documentation

« Subscriber Activation and Service Management in an Access Network

« Dynamic Profiles Overview

« Dynamic Variables Overview

« Junos OS Predefined Variables

« Configuring Initial CoS Parameters Dynamically Obtained from RADIUS on page 97

. Example: Configuring Initial CoS Parameters Dynamically Obtained from RADIUS on
page 107

Changing CoS Services Overview

This topic describes how to provide CoS when subscribers dynamically upgrade or
downgrade services in an access environment.

You can configure your network with an access profile that provides all subscribers with
default CoS parameters when they log in. For example, all subscribers can receive a basic
data service. By configuring the access profile with Junos OS predefined variables for
RADIUS-provided CoS parameters, you also enable the service to be activated for those
subscribers at login.

To enable subscribers to activate a service or upgrade to different services through
RADIUS change-of-authorization (CoA) messages after login, configure a service profile
that includes user-defined variables.

Types of CoS Variables Used in a Service Profile

You can configure variables for the following CoS parameters in a service profile:
. Shaping rate

« Delay buffer rate

- Guaranteed rate

. Scheduler map

For each CoS parameter, you must associate a RADIUS vendor ID. For each vendor ID,
you must assign an attribute number and a tag. The tag is used to differentiate between
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values for different CoS variables when you specify the same attribute number for those
variables. These values are matched with the values supplied by RADIUS during subscriber
authentication. All of the values in the dynamic profile must be defined in RADIUS or
none of the values are passed.

Optionally, you can configure default values for each parameter. Configuring default
values is beneficial if you do not configure RADIUS to enable service changes. During
service changes, RADIUS takes precedence over the default value that is configured.

Static and Dynamic CoS Configurations

Depending on how you configure CoS parameters in the access and service profiles,
certain CoS parameters are replaced or merged when subscribers change or activate
new services.

Static configuration is when you configure the scheduler map and schedulers in the static
[edit class-of-service] hierarchy and reference the scheduler map in the dynamic profile.
Dynamic configuration is when you configure the scheduler map and schedulers within
the dynamic profile.

The CoS configuration also depends on whether you have enabled multiple subscribers
on the same logical interface using the aggregate-clients statements in the dynamic
profile referenced by DHCP. When you specify the aggregate-clients replace statement,
the scheduler map names are replaced. In both cases, if the length of the scheduler map
name exceeds 128 characters, subscribers cannot log in. When you specify the
aggregate-clients merge statement, the scheduler map names specified in the dynamic
profile are appended.

Q BEST PRACTICE: Toimprove CoS performance in IPv4, IPv6, and dual-stack
networks, we recommend that you use the aggregate-clients replace statement
rather than the aggregate-clients merge statement.

Scenarios for Static and Dynamic Configuration of CoS Parameters

Table 14 on page 93 lists the scenarios for static and dynamic configuration of CoS
parameters in access profiles and service profiles at subscriber login. The table also lists
the behavior for each configuration for service activation and service modification using
RADIUS CoA messages.
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Table 14: CoS Services and Variables

Scenario

Subscriber login

Static CoS
Configuration (Single
Subscriber)

« Configure RADIUS
values or default
values for all
parametersin
access profile

« Configure scheduler
map in edit
class-of-service
hierarchy and
reference in access
profile

Dynamic CoS
Configuration (Single
Subscriber)

« Configure RADIUS
values or default
values for all
parametersin
access profile

« Configure scheduler
map and schedulers
in access profile

Dynamic CoS
Configuration
(Multiple Subscribers
Enabled on a Logical

Interface with the
aggregate-clients
merge Statement)

« Configure RADIUS
values or default
values for all
parametersin
access profile

« Configure scheduler
map and schedulers
in access profile

Dynamic CoS
Configuration
(Multiple Subscribers
Enabled on a Logical
Interface with the
aggregate-clients
replace Statement)

« Configure RADIUS
values or default
values for all
parametersin
access profile

« Configure scheduler
map and schedulers
in access profile

RADIUS CoA for service
or variable change

Replaces the following
parameters:

« Delay buffer rate
« Guaranteedrate
« Scheduler map
« Shapingrate

Replaces the following
parameters:

« Delay buffer rate
« Guaranteedrate
« Shapingrate

« Scheduler map

Combines the values of
the following
parameters to their
maximum scalar value:

« Delay buffer rate
« Guaranteed rate
« Shaping rate

Appends the scheduler
map parameter

Replaces the following
parameters:

« Delay buffer rate
« Guaranteedrate
« Shapingrate

« Scheduler map

RADIUS CoAforservice Does not merge Merge queues if the Merge gueues if the Merge gueues if the
activation queues queue specifiedinthe  queue specifiedinthe  queue specified in the
service profile is not service profile is not service profile is not
NOTE:In this case,use  already in use for the already in use for the already in use for the
a similar configuration  subscriber subscriber subscriber
to the access profile,
including the same NOTE: Do not NOTE: Do not NOTE: Do not
name for the instantiate a CoA instantiate a CoA instantiate a CoA
traffic-control-profile. request using a service request using a service  request using a service
During service dynamic profile thatis  dynamic profile thatis  dynamic profile that is
activation, this already in use on the already in use on the already in use on the
configuration replaces  same logical interface. same logical interface. = same logical interface.
the original
configuration in the
access profile.
Related . Configuring Static Hierarchical Scheduling in a Dynamic Profile

Documentation

« Dynamic Profile Attachment to DHCP Subscriber Interfaces Overview

« RADIUS Attributes and Juniper Networks VSAs Supported by the AAA Service Framework

« Guidelines for Configuring Dynamic CoS for Subscriber Access on page 4
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CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber
Sessions Overview

To control bandwidth at a household level in a subscriber access network, you can apply
RADIUS dynamic class of service (CoS) traffic-shaping attributes to a dynamic interface
set and its member subscriber sessions when the subscriber sessions are authenticated.
(The dynamic interface set itself does not go through the authentication process.)

A household is represented by either a dynamic interface set or a dynamic
agent-circuit-identifier (ACI) interface set from which the subscriber sessions originate.
For this feature, dynamic interface sets and dynamic ACl interface sets are mapped to
Level 2 of the Junos OS CoS scheduler hierarchy, which enables you to use CoS
traffic-shaping to shape the bandwidth at the household (interface set) level.

The subscriber sessions, also referred to as subscriber interfaces or client sessions, can be
dynamic VLAN, PPPoE, or IP demultiplexing (IP demux) subscriber interfaces. The
subscriber interfaces are mapped to Level 3 of the Junos OS CoS scheduler hierarchy.

« Supported Network Configurations on page 94

« Traffic-Control Profiles in Subscriber Interface Dynamic Profiles on page 94

« CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets and Member
Subscriber Sessions on page 95

Supported Network Configurations

Applying RADIUS dynamic CoS traffic-shaping attributes to a dynamic interface set and
its member subscriber sessions is supported for the following network configurations:

« Dynamic IP demux subscriber interfaces (for DHCP subscribers) over either a dynamic
interface set or a dynamic ACl interface set

« Dynamic PPPoE subscriber interfaces over either a dynamic interface set or a dynamic
AClinterface set

Traffic-Control Profiles in Subscriber Interface Dynamic Profiles

To apply dynamic CoS traffic-shaping attributes to a dynamic interface set and its
member subscriber sessions, you must define and attach the traffic-control profiles for
both the dynamic interface set and the dynamic subscriber sessions within the dynamic
profile for the subscriber interface.

At the [edit dynamic-profiles profile-name class-of-service traffic-control-profiles] hierarchy
level in the dynamic profile, configure both of the following:

. Traffic-control profile for the dynamic VLAN, PPPoE, or IP demux subscriber interfaces

« Traffic-control profile for the dynamic interface set or dynamic ACl interface set to
which the subscriber interfaces belong
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Chapter 9: Applying CoS Using Parameters Received from RADIUS

RADIUS tag values for the Junos OS CoS traffic shaping predefined variables used in
both traffic-control profiles must be in the 100s range, as described in “CoS Traffic Shaping
Predefined Variables for Dynamic Interface Sets” on page 102.

At the [edit dynamic-profiles profile-name interfaces] hierarchy level in the dynamic profile,
use the output-traffic-control-profile statement to apply the traffic-control profiles to
the dynamic subscriber interface