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• The products and features described in this roadmap are in varying stages 
of development, and will be offered on a when-and-if-available basis.

• Any roadmap information provided in this presentation is for informational 
purposes only and is subject to change. No contractual commitments are 
being made.

• Customers should not rely on the availability of any future product or feature 
in executing any agreements or placing any orders related to specified 
projects.

• This roadmap is subject to change at the sole discretion of Cisco, and Cisco 
will have no liability for delay in the delivery or failure to deliver any of the 
products or features set forth in this document.

Roadmap Disclaimer
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Business Challenges at Mass Scale
Traditional economics are beginning to break

$1CAPEX
in 2022

11X the work it 
did in 2012

$5
for each $1 of CAPEX

OPEX
today

Revenue is Flat
0.3% CAGR (2017-2022)

890
MB per month

2006 20182010 2014 2022

CapEx

$359B

80
MB per month

18
Billion

More Devices and Connections

29
Billion

2018 2023

46 Mbps

Higher Fixed Broadband Speeds

110 Mbps

2018 2023
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Broadband Market context

Global consumer fixed broadband 
subscriptions is expected to reach 1.19 
billion by 2025 - CAGR of 2% between 

2020 and 2025.

Median average country download 
speed has increased by over 50% 

between 2019 and 2020 to 79Mbps, 
approx double the previous y-o-y 

growth rate.

ARPU decline will stop in 2020 and 
from 2023 it will increase as 

consumers move up the broadband 
stack to improve their service 

experience

Source: Omdia Consumer Broadband Subscription and Revenue Forecast 
Report: 2020–25
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Fixed Line Network Design Challenges

Content 
Caching 

OSS/ BSS

Aggregation
Network

Large Number of OSS/BSS Integration 
Touchpoints

Large Number of OSS/BSS Integration 
Touchpoints

Growth Planning at at ARPUGrowth Planning at at ARPU

Many Distributed BNGs to 
Manage 

Many Distributed BNGs to 
Manage 

Full Node upgradeFull Node upgrade

Long Time to MarketLong Time to Market
BNGInefficient Scaling of Control 

Plane & User Plane
Inefficient Scaling of Control 

Plane & User Plane

Slow Feature VelocitySlow Feature Velocity

Inecient IP Address 
Management

Inecient IP Address 
Management
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New Architecture Drivers

5G Network 
Transformation

Independent CP and 
UP scaling and ease 
of integration 

Common Policy, 
Convergence, New 
Business Models

Common infrastructure 
for different access 
technologies
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The Evolution of Subscriber Management

The ShiftThe Shift The BenefitsThe Benefits

Convergence of 
Mobile, Fixed & Cable

Efficient Use of 
Resources

Efficient Use of 
Resources

Control plane can scale based on subscribers 
on x86 servers, while user plane can scale 
based on bandwidth.

Optimized OSS/BSS 
Integration

Optimized OSS/BSS 
Integration

Single integration via centralized control plane 
signicantly reduces OpEx 

Subscriber Mng
Convergence

Subscriber Mng
Convergence

CapEx and OpEx savings with a single 
subscriber management stack. services. Unied 
policy and new multi-access services.

Centralized Subscriber 
Mng

Centralized Subscriber 
Mng

Centralized network-wide view of all subscribers. 
Efficient centralized IP address management.

Agility & Feature 
Velocity

Agility & Feature 
Velocity

CapEx and OpEx savings with a single 
subscriber management stack. services. Unified 
policy and new multi-access services.
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Cisco Cloud Native 
BNG Overview
Cisco cnBNG Architecture

SMI callouts

TCO savings
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• TR-459 is a CUPS Disaggregated BNG 
standard defined by Broadband forum

• State Control interface (SCi)

• To install traffic forwarding rules and states on 
UP

• Flexible Packet Match rules with actions to be 
programmed

• Control Packet Redirect Interface (CPRi)

• In-band signaling channel to trigger subscriber 
authentication

• Management Interface (Mi)

• Pushing configuration and retrieving 
operational state and status from the UPs

Standardization of CUPS BNG

Source TR-459
SCi:   PFCP             CPRi: GTP-u
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Cisco cnBNG Architecture

Mi(*), SCi, CPRi

Specific interface protocols
RestConf

Policy

Eco-system functions:
3rd Party vendors

BNG-U 
IOS-XR Based

BNG-U
CNF, VPP Based

Traditional BNG
Virtual BNG on x86

(*) roadmap TBD

BNG-C 
on SMI-VM/CVIM or CNDP

AAA
Charging
/Billing

Captive 
Portal

OSS

Mi(*), SCi, CPRi

Eco-system functions:
Cisco Portfolio

BNG CNFs

SMI CNFs

NSO
(Orch)

FM/PM

PromQL

Architected and Aligned to:
• 3GPP Release 16
• BBF TR-458: CUPS for 5G FMC
• BBF TR-456: AGF Functional Requirements
• BBF TR-459: Disaggregated BNG

New Pre-agg
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Subscriber Microservices Infrastructure (SMI) : Key 
Capabilities

SMI K8s Cluster 
Manager

Ops Center
Framework

Intelligent Service 
Mesh

CEE: Common 
Execution 

Environment

Common Data 
Layer

NF Ops 
Center

Automation 
API

SMI
CEE

Streaming
OAM

SMI
Cluster

Manager

K8s CaaS
Manager

SMI CM provides K8s 
CaaS LCM:
• Provision K8s cluster, 
• Deploy K8s Addons
• Customize OS
• Offline Registry & 

Image Repository
• Launch Apps
• K8s Upgrade

OPS Center provides 
Common MGMT API:
• NETCONF/REST API
• CLI Interface
• YANG Model
• Cong DB  
• Operational Callback 
• Security: NACM/AAA

CEE provides shared 
platform capabilities:
• Telemetry
• Alarming
• Logging
• Tracing
• Health-checks

Intelligent Service Mesh 
connect microservices:
• Traffic Steering
• Load balancing
• Service-to-service 

authentication
• Policy 
• Monitoring

Service Mesh

AppApp

Store

Index

Common Data Layer for 
stateless microservices:
• In-memory session 

store
• Geo-redundancy
• High Performance
• Low latency

Session Store
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Clean-slate Architecture enabling Convergence

Subscriber Microservices Infrastructure (SMI)

K8s Workers CaaS

Logging Telemetry
Service 
Mesh

Netconf/
Yang

Pub/Sub
Messaging

Security Data Store Tracing

Data Layer
Session, User, Device

Common Protocols
PFCP, HTTP2, Diameter..

C
o
n
tr

o
l 
P

la
n
e

Policy Interface
HTTP2, RADIUS, Diameter

Operations Center
N/Y Config Mgmt, LCM Operations

App Infrastructure
Monitoring, Tracing, KPI and Telemetry

BNG Services SMF/EPC Services CMTS Services

User Plane Function

PFCP, GTP-U

U
se

r 
P

la
n
e
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>24 months

Release Prioritization

Release Delivery

Validation

Deployment

Feature Delivery Schedule

Feature Ask

Integrated 
BNG

CUPS CP

Micro-Services Based Feature Delivery
Cloud-Native CP v/s Traditional Delivery

• 80-85% customization for wireline 
deployments are specic to control plane.

• Bottleneck for new-service insertion 
remains feature validation and deployment 
on the data-plane.

• Open APIs for policy insertion reduce 
dependency on integration with existing 
OSS/BSS infrastructure.

• Automate and manage rapid deployments.

• Isolate production changes and deploy 
once validated. 

*Based on survey with two Tier-1 European Service Providers deploying integrated BNG
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TCO Savings with distributed architecture

0%

10%

20%

30%

40%

50%

60%
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T
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Subscriber scale Millions

TCO Savings: Centralized vs Distributed

CDNs and Peering at Agg 
Layer (Early ooad)

Subscriber termination at
Pre-agg / Agg layer

Lean BNG User Planes

Upto55%
TCO Reduction

BNG
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D
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Central DC

DSL/PON
PRE-AGG AGG EDGE

PEERING

CORE

AAA 
Policy / Charging

Caching

Centralized BNG
With centralized caching and peering

cnBNG-U
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Central DC
cnBNG-C

DSL/PON
PRE-AGG AGG EDGE

PEERING
(Global/Domestic)

PEERING
(Other ISP IX)

CORE

Optical backhaul

AAA 
Policy / Charging

Caching

Distributed cnBNG
With distributed caching and peering 

Transport/Routing 
Capacity TCO saving
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cnBNG Subscriber Redundancy

UP1

UP2

SRG

CP Redundancy: Within cluster (provided by 
SMI); Across the cluster (Geo-Redundancy)

User Plane Redundancy: Session Redundancy 
Group  (SRG): Hot Standby; Warm Standby

Network Service 
Orchestrator

CiscoVIM/VMWare ESXi
UCS Compute + Storage

C
D

L

cnBNG- CP Layers

C
D

L

CiscoVIM/VMWare ESXi
UCS Compute + Storage

C
D

L

cnBNG- CP Layers

C
D

L

Internet
Access / Pre-

agg

Aggregation

SRG
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Fixed Mobile 
Convergence
Paths to Converge

BBF & 3GPP Standardization

Convergence & Cisco
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Paths to Converge
Wireline subscriber termination under the hood of 5G

IT Systems IT SystemsIT Systems

Access 
Technology

Converged Transport + User 
planes

SMI

Policy

BNG Mobile Cable

Access 
Technology

Access 
Technology

Converged Transport + User 
planes

SMI

Policy

5G Core 

Access Technology

Transport

Policy

BN
G

Packet 
Core

Access 
Technology

Access 
Technology

Access 
Technology

Transport Transport

Services

Policy Policy

CB
R
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Fixed Mobile Convergence
BBF & 3GPP Standardization

Converged Core

• 3GPP R16 and BBF are defining 
convergence

• 5GC Control Plane anchors 
Wireline and Wireless sessions

• Converged core strategies: 
standalone, integration, 
interworking, co-existence

• Common Access Edge drives 
wireline and wireless onto the 
same platforms

• Simplifies common billing and 
charging integration

3GPP Release 16
BBF WT-458: CUPS for 5G FMC
BBF WT-456: AGF Functional Requirements
BBF WT-459: Disaggregated BNG
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Subscriber Management Convergence
Use Cases  

Converged 
Policy

BNG-CP AGF-CP

BNG-UP AGF-UP UPF

FN-
RG

5G-
RG

 Access 

Network

Data 
Network

NETCONF/ RESTCONF/ RADIUS/ DIAMETER/HTTP2

AMF SMF

Subscriber Data 
Management

Accounting and 
Charging

Operations

Simplied Representation of ArchitectureSimplied Representation of Architecture

• Multi access
 Bandwidth Augmentation
 Active standby (Radio / Fixed network)
 Seamless transition
 Dierentiated services

• Fixed Wireless Access
 Application level 
 IT / Backend systems convergence (Policy layer, 

Service Assurance)

 Network level convergence
 Combined Transport network
 Combined Packet core, single breakout to internet

• Multi access
 Bandwidth Augmentation
 Active standby (Radio / Fixed network)
 Seamless transition
 Dierentiated services

• Fixed Wireless Access
 Application level 
 IT / Backend systems convergence (Policy layer, 

Service Assurance)

 Network level convergence
 Combined Transport network
 Combined Packet core, single breakout to internet

DriversDrivers
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N1

Cisco Solutions for convergence

HLR/UDM/
UDR

OCS/CHF PCRF/PCF LDAPNMS RADIUS

BNG-CP  AGF-CP

 AGF-UP BNG-UP UPF

FN-RG

5G-RG

Access 

Network

Data 
Network

N6N3

N4

N2

N4 + N4

NETCONF/ RESTCONF/ RADIUS/ DIAMETER/HTTP2

AMF  SMF

A
u
to

m
a
tio

n
 a

n
d

 O
rc

h
e
stra

tio
n

• Deployment Options

• Existing pBNG/ASR9k integrated solution (cnBNG/SMI is 
the next gen Architecture with CUPS model)

• Standalone cnBNG with wireline services offering 

• Wireline integration with 5GC using AGF for integration

• Hybrid mode where cnBNG to terminate locally and AGF 
to integrate into 5GC based on profile

• Control Plane Functions to support both consolidated and 
standalone deployment modes

Converged CP
AGF-CP, BNG-CP, SMF, AMF 

Converged UPAGF-UP
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Wireline Broadband Journey Towards 
Convergence

AAA / PCRF

Integrated 
BNG

Existing
Res G/W

AAA / PCRF

cnBNG UP

cnBNG-C 
on SMI

Existing 
Res G/W

CPRI (GTP)
Sci (PFCP)

Integrated BNG
Disaggregated BNG 

(w/ CUPS)

Access G/W Function
5G-RG: Direct Integration, Multi-access

FN-RG: Adaptive or Coexistence

Cisco Cross Work Automation & Assurance Suite

BNG Functional 
Disaggregation Unified Access 

Gateway
Transformation

AGF UP

AGF-C
& cnBNG-C on SMI

Existing 
Res G/W

CPRI (GTP)
SCi (PFCP)

5G Res 
G/W

5G Packet 
Core
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Cisco Cloud Native BNG Benefits 

Convergence of wireline & wireless transport and unied cloud-native subscriber management

Optimized 
Network 
buildouts

Crosswork AutomationCrosswork Automation

Simplified access with strong EVPN & SRv6 Support: 
needed for Service chaining & Network slicing

Simplified access with strong EVPN & SRv6 Support: 
needed for Service chaining & Network slicing

FMC-ready: reducing CapEx/ OpEx spend on siloed 
subscriber management stacks

FMC-ready: reducing CapEx/ OpEx spend on siloed 
subscriber management stacks

Automated & Integrated Cloud Native Microservices-based 
Control Plane with On-demand Scale-in/out Operations

Automated & Integrated Cloud Native Microservices-based 
Control Plane with On-demand Scale-in/out Operations

End-to-end ecosystem: Automation, Telco Cloud, DC 
compute & fabric and converged subscriber management

End-to-end ecosystem: Automation, Telco Cloud, DC 
compute & fabric and converged subscriber management

Fully Programmable & Enhanced Subscriber Visibility via 
Streaming Telemetry over a Large Collection of KPIs

Fully Programmable & Enhanced Subscriber Visibility via 
Streaming Telemetry over a Large Collection of KPIs

BNG UP on Lean Aggregation Routers Driving Convergence 
& Trac Ooad for up to 55% TCO Savings 

BNG UP on Lean Aggregation Routers Driving Convergence 
& Trac Ooad for up to 55% TCO Savings 

55%

Upto 55% 
TCO Savings
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Automation & 
Assurance
Integration capabilities

Operationalization
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Integration Requirements In Existing Ecosystem

 Integration to broadband policy solution

 Integration to broadband charging solution

 Integration to existing OSS 

2

1

3

 Single pane of glass for cnBNG 
vertical stack

 Individual and network wide 
visibilty on performance and 
fault management for cnBNG

 Abstraction and mediation of 
cnBNG to customer NBI and 
horizontal hoziontal 
applications

4
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cnBNG OSS Integration Framework 

OSS Applications 
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Policy Server
Radius, DHCP, Diameter

OSS Layer

BNG Application Level MediationVertical Infra Stack Mediation
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User Plane Integration

CP Compute

CP Virtualization

Host / Guest OS

K8s Cluster

K8s Mngr
OSS Impact :
• Complete vertical stack 

integration
• Interdependency from stack to 

cnBNG App
• Differentiates between 

customers

Integration Scope

Day “-1”
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Policy Integration and Impact

cnBNG-
CP

AAA

Radius

Option -1

cnBNG-
UP

cnBNG-
CP

AAA

Radius

Option -2

cnBNG-
UP

Policy 
enforcement

PCRF

Diameter

Policy 
enforcement

cnBNG-
CP

AAA

Radius

Option -3

cnBNG-
UP

DPI

Policy 
enforcement

cnBNG-
CP

AAA

Radius

Option -4

cnBNG-
UP

DPI

Policy 
enforcement

PCRF

Diameter

• Blackbox vs Flexible Policy Layer
• Possibility to add, modify attributes without policy vendor involvement

• IETF Standard Attributes vs Vendor Specific Atributes (VSA) in 
use

• How are current services being delivered?
• VSA transformation to IETF Standart Attributes
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• Standard Accounting
• Start/stop/interim
• In/out (octet/packet)

Charging Integration and Impact 

AAA PCRF

Charging(
Gy/Gz)

Interface 
Dependency

cnBNG-CP

cnBNG-UP

• VSA based Accounting
• Per Q, app, DPI
• Non-charge , Time based

• Dynamic Charging is not part of 
Wireline broadband services

2

1

3

Mi*SCiCPRi

* : Roadmap 
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BNG
Ops Center

Control Plane

User Plane
SNMP / CLI

FM/PM - UP

EPNM
Optional

NBI

BNG
Micro Services

OSS Applications

Grafana Dashboard

cnBNG Standalone Integration Capabilities

PromqL
FM/PM - CP

1

2
ConfD
CLI

33
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cnBNG Operationalization

NSO

vCenter
VM

Cluster 
Manager

Management

Operator
Fault 

Management
    List – Filter -  Visualize

Performance 
Management 
KPI – TCA – Visualize 

Data Adaptor

Posrgres/Big 
Data Hadoop

Analytics

Customer OSS Layer - Apps

Crosswork 
Data Gateway

Export to Customer OSS

Import Whole 
Vertical Stack

Single point of integration for Customer OSS Layer 
and Applications

Single Tool for all cnBNG Infrasructure and cnBNG 
Applications in the network 

Single Pane Of Glass for Fault & Performance 
Mngt. for Complete Vertical Stack (Compute, OS, 
SMI, cnBNG Apps)

2

1

3
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cnBNG Fault and Performance Management 
Screens
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Summary
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Cloud Native Control 
Plane

Agile Scalability & 
Rapid Service 
Deployment

Cost Effective User 
Planes

Wide Choice of User 
Planes, Distributed for 
Peering/ CDN Offload 

Converged Subscriber 
Mgmt. Infrastructure

Introduction of New 
Services & Unied 
Support Structure

Automation, Telemetry & 
Inbuilt dashboards

Network-wide 
Visibility, Easier 

OSS/BSS Integration

Cisco Cloud Native BNG Solution
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Resource Links

Broadband forum TR459– Link

cnBNG documentation and data sheets – Link

For product related queries, please write to: spn-architectures@cisco.com
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