NO<IA

containerized Multi-Access Gateway —

controller
Release 25.7

cMAG-c Overview Guide

3HE 21889 AAAA TQZZA
Edition: 01
July 2025

© 2025 Nokia.

Use subject to Terms available at: www.nokia.com/terms.




Nokia is committed to diversity and inclusion. We are continuously reviewing our customer
documentation and consulting with standards bodies to ensure that terminology is inclusive and
aligned with the industry. Our future customer documentation will be updated accordingly.

This document includes Nokia proprietary and confidential information, which may not be distributed
or disclosed to any third parties without the prior written consent of Nokia.

This document is intended for use by Nokia’'s customers (“You”/”Your”) in connection with a product
purchased or licensed from any company within Nokia Group of Companies. Use this document

as agreed. You agree to notify Nokia of any errors you may find in this document; however, should
you elect to use this document for any purpose(s) for which it is not intended, You understand and
warrant that any determinations You may make or actions You may take will be based upon Your
independent judgment and analysis of the content of this document.

Nokia reserves the right to make changes to this document without notice. At all times, the
controlling version is the one available on Nokia’s site.

No part of this document may be modified.

NO WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY WARRANTY OF AVAILABILITY, ACCURACY, RELIABILITY, TITLE, NON-
INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IS MADE
IN RELATION TO THE CONTENT OF THIS DOCUMENT. IN NO EVENT WILL NOKIA BE LIABLE
FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO SPECIAL, DIRECT, INDIRECT,
INCIDENTAL OR CONSEQUENTIAL OR ANY LOSSES, SUCH AS BUT NOT LIMITED TO LOSS
OF PROFIT, REVENUE, BUSINESS INTERRUPTION, BUSINESS OPPORTUNITY OR DATA
THAT MAY ARISE FROM THE USE OF THIS DOCUMENT OR THE INFORMATION IN IT, EVEN
IN THE CASE OF ERRORS IN OR OMISSIONS FROM THIS DOCUMENT OR ITS CONTENT.

Copyright and trademark: Nokia is a registered trademark of Nokia Corporation. Other product
names mentioned in this document may be trademarks of their respective owners.

© 2025 Nokia.



cMAG-c Overview Guide Release 25.7 Table of contents

Table of contents

= o e 11 = 4
1 Getting Started...... . e 5
1.1 ADOUL thiS QUIAE. ...ttt e e e e e et e e e e e e e e et eeeeeaeee e s 5

1.2 L070) 0177=T 01 (o] o 1= S PR 5
1.2.1 Precautionary and information MeSSages.........ccccuuiiiiiiiie i 5

1.2.2 Options or substeps in procedures and sequential workflows............cccooiiiiiiiiniinnn. 6

2 INtroduction 0 CUPS ... e r s s e e e nr s e s mn e e e e mn e e e e nmneennnnns 7
2.1 MUILI-ACCESS GAIEWAY ... ....euiiiiiiiiiee e e e ettt e e e e e e e e e et e e e e e s ae st e e e aaeeesesassaaaeeaaeaeeeeseasnnrenneees 7
211 CONtrol PlANE OVEIVIEW. .....coiiiiiiiie ittt e e e e et e e e anaeeeeens 8

21.2 USEI PlaN@ OVEIVIEW.....oeiiiiieieee ettt e e e e e e e et e e e e e e e e e e nnnneeeeaaeens 8

21.3 CIMAG-C INTEITACES. ... eeeeeeeee ettt e e e e e e et e e e e e e e e e eeeeeaeas 8

3 Nokia CMAG-C CUPS SOIULION......ccoiiciiee e e e s e e s 10
3.1 CMAG-c high level architeCtUre. ..........oiiiii e 10

4 More iNfOrMAtioN........ccceiii e e e e s e nnn e e s 11

3HE 21889 AAAA TQZZA © 2025 Nokia. 3

Use subject to Terms available at: www.nokia.com/terms.



cMAG-c Overview Guide Release 25.7 List of figures

List of figures

Figure 1: Broadband wireline CUPS arChit@Cture. ........ ..o 7
Figure 2: cMAG-C high level arChiteCUre. ..........c.uuiii i 10
3HE 21889 AAAA TQZZA © 2025 Nokia. 4

Use subject to Terms available at: www.nokia.com/terms.



cMAG-c Overview Guide Release 25.7 Getting started

1

Getting started

Find general information about this guide.

1.1 About this guide

This document provides an overview of the Nokia control and user plane separation (CUPS) solution. The

Nokia containerized Multi-Access Gateway — controller (cMAG-c) functions as the control plane (CP) and

has the ability to control SR OS-based user planes (UPs). The various UP functions include the broadband

network gateway (BNG), the combined service gateway/packet data gateway (SGW-U/PGW-U), and the
5G user plane function (UPF).

Note: This guide generically covers content for the release specified on the title page of the

4 guide, and may also contain some content that will be released in later maintenance loads. See
the applicable cMAG-c Release Notes for information about features supported in each load of
the software release.

1.2 Conventions
This section describes the general conventions used in this guide.
1.2.1 Precautionary and information messages

The following information symbols are used in the documentation.

A DANGER: Danger warns that the described activity or situation may result in serious personal
injury or death. An electric shock hazard could exist. Before you begin work on this equipment,
be aware of hazards involving electrical circuitry, be familiar with networking environments, and
implement accident prevention procedures.

& WARNING: Warning indicates that the described activity or situation may, or will, cause
equipment damage, serious performance problems, or loss of data.

@ Caution: Caution indicates that the described activity or situation may reduce your component or
system performance.

Note: Note provides additional operational information.

o Tip: Tip provides suggestions for use or best practices.
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1.2.2 Options or substeps in procedures and sequential workflows

Options in a procedure or a sequential workflow are indicated by a bulleted list. In the following example,
at step 1, the user must perform the described action. At step 2, the user must perform one of the listed
options to complete the step.

Example: Options in a procedure
1. User must perform this step.
2. This step offers three options. User must perform one option to complete this step.
« This is one option.
» This is another option.
« This is yet another option.

Substeps in a procedure or a sequential workflow are indicated by letters. In the following example, at step
1, the user must perform the described action. At step 2, the user must perform two substeps (a. and b.) to
complete the step.

Example: Substeps in a procedure
1. User must perform this step.
2. User must perform all substeps to complete this action.
a. This is one substep.
b. This is another substep.
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2 Introduction to CUPS

CUPS is an architecture that gains popularity in the mobile core. The architecture was first adopted in the 4G Long
Term Evolution (LTE) mobile core and later became the standard architecture for the 5G core. In 2019, Broadband
Forum (BBF) began a BNG CUPS project and subsequently standardized the BNG CUPS architecture in TR-459,

TR-459.2, and TR-459.3. BBF continues to define new standardized features and solutions contributed by service

providers and vendors.

2.1 Multi-Access Gateway

Nokia offers the Multi-Access Gateway (MAG) solution with an access-agnostic core that supports both
broadband wireline and fixed wireless use case. Today, the MAG solution can be deployed in a virtualized
network function (VNF) environment or a cloud-native (CN) environment. The CN version of the MAG is
called the containerized MAG controller (cMAG-c). The cMAG-c supports the wireline use case, as defined
by BBF.

The following figure shows a high-level CUPS architecture as defined in TR-459. The interfaces between
the CP and the UP are:

+ state control interface (SCi)
» control packet redirect interface (CPRIi)

* management interface (Mi)

Figure 1: Broadband wireline CUPS architecture
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BBF defines BNG CUPS as a disaggregated BNG (DBNG) where the CP of the DBNG is known as the
DBNG-CP and the UP of the DBNG is known as the DBNG-UP. The DBNG-CP in the context of this
document is the Nokia cMAG-c. The following terms are used interchangeably in the industry:

+ DBNG and BNG CUPS
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» user plane (UP) and data plane (DP)

2.1.1 Control plane overview

The Nokia cMAG-c is equivalent to the BBF defined DBNG-CP. It provides subscriber management
functions including authentication, authorization, and accounting (AAA), IP address management, and
policy management. The cMAG-c has northbound control interfaces (NCls) to communicate with external
systems such as remote authentication dial-in user service (RADIUS) servers and policy services. The
cMAG-c uses standard interfaces defined in TR-459 to interact with the UP like programing data traffic
forwarding rules.

Note: Subscriber routing, including the IGP or BGP routing control plane, is located on the UP
only. CUPS is only applicable to the subscriber management function within the UP.

2.1.2 User plane overview

The Nokia 7750 SR platforms are equivalent to the BBF defined DBNG-UP, and are also referred to as
MAG-u. The UP is responsible for subscriber data traffic forwarding. The UP performs the following key
functions:

+ ftraffic management, including filtering and multicast replication

» policy enforcement, such as QoS and charging

* subscriber statistics collection

The UP installs the subscriber forwarding rules communicated by the CP through the SCi.

Note: For the CUPS architecture, the subscriber routing function, which includes the IGP and
/ BGP routing control and packet forwarding, remains entirely on the MAG-u. The cMAG-c can

install subscriber routes on the UP but is not involved in how these are exposed to the routing
control function.

2.1.3 cMAG-c interfaces

The Nokia cMAG-c supports BBF defined standard CUPS interfaces.

State control interface

The state control interface (SCi) is responsible for programming subscriber data forwarding rules on the
UP. The CUPS solution uses the 3GPP packet forwarding control protocol (PFCP) protocol as specified
in 3GPP TS 29.244. 3GPP designed the PFCP to be fully extensible. To accommodate the broadband
wireline use case, BBF extended the PFCP information elements (IEs) and published the extension in
TR-459. Nokia extended the PFCP IE set to offer additional feature sets.

For wireline access, the SCi programs, at minimum, the following types of rules:

» control packet redirection rules — bidirectional rules to redirect subscriber wireline control packets, via
the UP, from the residential gateway (RG) to the CP and from the CP to the RG

» subscriber data forwarding rules — bidirectional rules to forward subscriber traffic between the access
interface and the network interface

3HE 21889 AAAA TQZZA © 2025 Nokia.

Use subject to Terms available at: www.nokia.com/terms.



cMAG-c Overview Guide Release 25.7 Introduction to CUPS

Control packet redirect interface

The purpose of the control packet redirect interface (CPRI) is to tunnel the control packets of the RG that
are received on the UP to the CP and from the CP to the UP and back to the RG. The tunnel encapsulation
is the GPRS tunneling protocol - user plane (GTP-U) as specified in 3GPP TS 29.244. GTP-U is extended
with an optional network service header (NSH) as defined in RFC 8300 to carry UP-specific metadata such
as the ingress port. There are two types of CPRi tunnels:

» per-session CPRi tunnels
« common CPRi tunnels
The SCi installs each CPRi tunnel on the UP.

Note: The terms "CPRi" and "IBCP" (the Nokia in-band control plane) are used interchangeably;
/ both indicate the same interface and function.

Management interface

The cMAG-c uses the management interface (Mi) to program the MAG-u for everything that is not related
to subscriber forwarding rules. BBF TR-459 has no specifications for this interface.

3HE 21889 AAAA TQZZA © 2025 Nokia. g
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Nokia cMAG-c CUPS solution

3 Nokia cMAG-c CUPS solution

3.1 cMAG-c high level architecture
The cMAG-c application is divided into 4 layers, as shown in the following figure.
Figure 2: cMAG-c high level architecture
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Both the data store and data cache are responsible for storing state information and scale dynamically
based on performance and subscriber scale. The data store is intended to store more permanent data
such as configurations, while the data cache is for transient data such as the DHCP lease of a subscriber.
The session processing tier handles processing of the subscriber session which scales according to the
subscriber footprint. The load distribution tier serves as a load balancer for all incoming control messages.
For more information about the cMAG-c architecture, see the cMAG-c Installation Guide.
3HE 21889 AAAA TQZZA © 2025 Nokia.

The cMAG-c is a containerization of the MAG-c solution and is based on cloud-native software architecture.

The MAG control plane applications are divided into different microservices to achieve scalability,
resiliency, and flexibility. Additional benefits of cloud-native architecture allow operators to:

» monitor the consumed resources and the performance of various broadband applications
» automatic scale pods based on performance needs or resources required

» apply the cloud-native clustering technology for resiliency
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4 More information

Find references to documentation for more information about the cMAG-c.

See the cMAG-c Guide to Documentation or the cMAG-c Release Notes for a list of guides with more
information about the cMAG-c installation.

© 2025 Nokia.
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