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Data Sheet 

Benu® Networks  
5G Access Gateway Function (5G AGF)
While the concept of Fixed Mobile Convergence 
has existed for many years, the industry has 
now taken a new more powerful approach. 
Rather than simply enable a mobile user 
element (UE) to connect over WiFi to the mobile 
core network, the new 5G Wireless Wireline 
Convergence (WWC) standard enables wireline 
broadband subscribers to be managed as if 
they are mobile subscribers. This new capability 
brings tremendous benefits for end-users and 
service providers.

First, 5G capabilities like network slicing, 
low-latency communications, and high-scale 
Internet-of-Things (IoT) services can be enabled 
on fixed wireline networks. With homes and 
businesses adopting new applications like the 
metaverse, augmented reality, multi-player 
cloud gaming, and numerous connected 
IoT devices, the demand for 5G network 
slicing is real. As an example, dedicated low-
latency, high bandwidth network slices for 
VR and AR will accelerate adoption of those 
applications and service providers will be 
able to differentiate their broadband offering 
from others by providing a meaningfully 
superior user experience. Similarly, network 
slices for IoT devices to provide enhanced 
security, and network slices for multi-player 
and cloud gaming can ensure a more secure 
and consistent user experience. Adding these 
advanced capabilities onto wireline broadband 
subscriptions presents an opportunity to 
significantly increase ARPU.

Key Highlights
Natural Evolution of Benu BNG 

 z 5G AGF and BNG can run concurrently 
 z BNG fixed network feature set carried into WWC
 z Distinct, dedicated resources for BNG vs AGF

Architected for Convergence
 z Compliant to industry standards
 z Disaggregated, CUPS, software-based, cloud-native
 z Network slicing for wireline networks

Elastic Scaling – In and Out 
 z No specialized hardware - runs on commodity 

COTS x86 hardware
 z Dynamically apply CPU resources where needed 

and elastically scale up or down 
 z Control planes and user planes can be upgraded 

and scaled independently 
 z Easily launch new user planes

Performance and Resiliency
 z Architected to runs on virtual machines, bare  

metal or in containers 
 z Independent failover resiliency for control and  

user planes 
 z 1:1 control plane and N:1 user plane high-availability

Scalable and Flexible
 z Geographically deploy user planes where needed 
 z Fixed-network UPF scales independently from 

mobile UPF 
 z Software-based for continued innovation

Cost Savings and Operational Efficiency
 z Delivers 5G WWC for fixed services
 z Common operational model for mobile and  

fixed (OpEx)
 z 5G core for all services (CapEx)

Multiple Deployment Options
 z Bare Metal 
 z Virtualized Machines 
 z Containerized (Cloud-Native)
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Second, the ability to use a common 5G core to deliver services to both wireless and wireline subscribers 
enables consistency of operations for both service providers and their customers. For the service 
provider, it reduces operational complexity while also reducing capital and operational expense. 
It eliminates duplication of functions such as authentication, billing, network-management, and 
subscriber management. For customers it ensures that services and service level agreements can be 
delivered and applied across mobile and fixed access delivering improved Quality of Experience (QoE).

The standardization of the 5G Access Gateway Function (AGF) is the result of a joint initiative between 
the Broadband Forum (BBF) and GSMA’s 3rd Generation Partnership Project (3GPP). This function, which 
resides between the wireline access infrastructure and wireless core network, allows connectivity 
of fixed line subscribers to the 5G Core. A 5G core enabled with the AGF will be able to support 
subscribers from both mobile and fixed broadband access. Relevant standards include TR-456: AGF 
Functional Requirements and TR-470: 5G Wireless Wireline Convergence Architecture, among others.

FIGURE 1: Standards Groups Paved the Way for Wireless Wireline Convergence (WWC)

The Broadband Forum has defined a natural evolution path for a fixed-services Broadband Network 
Gateway (BNG) to deliver 5G Wireless Wireline Convergence (WWC) via a 5G AGF. The first step in 
the evolution was defining an architectural model that was disaggregated and software-based, with 
control plane and user plane separation (CUPS). This architectural model was first deployed in 5G 
networks and is now being deployed in fixed networks (see Figure #1). 
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In a 5G Network, the User Plane Function (UPF) supports the Packet Forwarding Control Protocol (PFCP) 
protocol to talk to the Session Management Function (SMF). In the fixed Network, the BNG uses the 
same protocol between the User Plane and Control Plane, as defined by Broadband Forum in TR-459. 
Benu Networks supports Control and User Plane Separation (CUPS) for both BNG and 5G AGF.

Benu Networks – BNG and 5G AGF + UPF
The Benu Networks SD-Edge platform supports both BNG and 5G AGF so that legacy subscribers 
and new WWC subscribers can be supported simultaneously. This gives service providers the 
flexibility to provide a smooth transition to 5G WWC for their subscribers and to reduce the TCO of 
rolling out a new WWC service. 

Benu’s 5G AGF, like our BNG, is disaggregated, software-based and cloud-native. It is able to run on 
Commercial Off the Shelf Servers (COTS) and does not require specialized hardware.

FIGURE 2: 5G AGF and Wireless Wireline Convergence

Figure 2 illustrates how the Benu Network’s AGF comprises two functional components. The AGF-CP 
handles control plane information, and communications via an N1/N2 interface towards the mobile 
network Access and Mobility Function (AMF). The AMF is the control plane of the mobility network. 
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The AGF-UP (user plane) handles user plane traffic with an N3 interface to a UPF interfacing to the 
Session Management Function (SMF) of the 5G Network. As shown in Figure #2, the data network 
and services are common to both mobile subscribers and fixed subscribers in this implementation.

A benefit of Benu Networks’ architecture is that user planes can be geographically distributed and 
sized as required. This is particularly important when considering the scaling needs and other 
requirements demanded from a UPF handling fixed network traffic.

Fixed network traffic has evolved to include streaming video (consuming up to 80% of the 
bandwidth), gaming, work-from-home, virtual reality, augmented reality, and a multitude of other 
applications. It can also have unique application-driven requirements for Quality of Service (QoS) or 
other special handling. These place a high demand for scalability and flexibility and Figure 2 shows 
how our 5G AGF and UPF serving fixed subscribers can be sized independently from the UPF for 
mobile traffic but still be under the control of the same SMF.

Benu Networks’ BNG has an extensive feature set that gets carried into our 5G AGF implementation 
including support for multiple access technologies, provider edge routing and security and 
protection services. With an open architecture built in software, Benu Networks can easily adapt to 
changing market conditions, providing a platform for innovation and protection well into the future.

Deployment Options
Benu Networks understands that service providers may differ in the way they choose to initially deploy 
our platform and so we offer different options. Service providers can run on bare metal, virtual 
machines, or in containers in a cloud-native environment:

 z Bare Metal 
 z Virtual Machines (VM) 
 z Cloud-Native (Kubernetes and containers) 

Deployment Option #1

Bare Metal with the software running on a server without virtualization. This behaves much like 
a network switch or appliance and is a good solution for fixed carriers that are not yet ready to 
support a virtualized or cloud-native environment like the mobile operators.
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Deployment Option #2

Running on Virtual Machines. Benu is qualified on KVM (Kernel-based Virtual Machine), VMware, and 
OpenStack virtualized environments. We partner closely with both VMware and Red Hat and can 
drop into existing virtualized environments including those used for mobile cores. 

Deployment Option #3

Running in containers in a cloud-native Kubernetes environment. Benu is qualified on CNCF-based 
Kubernetes, Red Hat OpenShift, and VMware Telco Cloud Platform (TCP). Most of the 5G mobile 
cores are running cloud-native, and our software can easily drop into these environments so that 
operations teams can leverage the same operational framework across fixed and mobile subscribers
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Feature Summary
Access  z IPoE 

 z PPPoE
 z QinQ (1:1, N:1 VLAN 

modes) 
 z MPLS pseudowire 
 z VLANs 
 z EoGRE 

 z L2TPv2/v3 
 z IPSec
 z Configurable MTU size 

and MTU discovery 
 z Jumboframes and 

jumbograms 

5G Core Protocols  z N1 for Adaptive Mode
 z N2 to AMF
 z N3 to external UPF 

Authentication and 
Accounting 

 z DHCPv4/v6 
 z DHCP relay
 z IPv6 SLAAC 
 z Static IP 
 z DNS 
 z RADIUS 
 z VSA support in RADIUS 

access-accept 
 z Diameter 

 z HTTP redirect 
 z Walled garden 
 z Access loop identification 
 z Rest APIs 
 z Usage-based billing
 z AAA load-balancing 
 z Multi-AAA accounting 
 z Analytics and flow logging: 

Kafka, Syslog, SORMv3

Security and Protection  z Fingerprinting 
 z IoT security 
 z Malware/phishing 
 z Parental control 
 z Cloud firewall

 z DoS protection 
 z Control plane protection
 z Access control lists (ACLs) 
 z User and session security
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Provider Edge Services  z MPLS Layer 3 VPNs 
 z Virtual routing and forwarding (VRF) 
 z MPLS pseudowires 
 z L2 access to MPLS L3 VPN 

 � T-LDP signaling
 z Layer 2 VPNs (VPWS and VPLS)

Traffic Management  
and QoS 

 z ACL 
 z Advance DNS ACL 
 z Per subscriber QoS 
 z Hierarchical QoS (H-QoS) 
 z Traffic shaping 
 z 802.1p, DSCP, IP TOS,  

MPLS EXP 
 z QoS marking 

 z Three color dual rate 
policer, and two-color, 
single-rate policer

 z Egress scheduling: assured 
and expedited forwarding 
(SP, CBWFQ, WRR) 

 z WRED congestion control 
 z IPv4/v6 fragmentation 
 z Application based policies

Routing  z Dual stack IPv4/v6, BGP, 
OSPF, ISIS, RIP 

 z Protocol rank, route 
redistribution and route 
aggregation 

 z FIB/RIB scaling 
 z Static routing 
 z OSPF local link signaling 
 z OSPF v2/v3 
 z OSPF, ISIS, BGP graceful 

restart 
 z ISIS fast flooding 
 z ISIS dynamic host 

 z ISIS LSP fragmentation, TLV
 z BGP v4 over IP v6 
 z BGP policy control 
 z BGP multi-path load 

balancing 
 z BGP convergence 

optimization 
 z BFD – IPv4, IPv6 
 z BFD event triggers 
 z LDP 
 z MPLS 
 z ECMP 
 z Policy-based routing
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Multicast  z IGMP v1/v2/ v3 

 z IGMP BBF TR-101 
 z Multicast Listener Discovery (MLD) 
 z PIM – sparse mode (SM) 
 z PIM source specific multicast groups 
 z Multicast scalability 
 z Multicast source discovery (MSD) 
 z Multicast call admission control

Management 
 z CLI interface
 z Web-based GUI 
 z Remote Access – telnet or SSHv2
 z RADIUS or TACACS+ authentication
 z 15-Levels of admin authorization
 z Custom-defined admin levels
 z Multiple alarm handling and logging
 z Remote Mgmt over IP protocols
 z RMON v1/v2 
 z SNMP v1/v2c/v3
 z IETF-Compliant MIBs for UP and CP
 z SNMP traps
 z Syslog 
 z NTP
 z IPv6 MIB support
 z Multiple alarms with logging
 z Extensive set of packet counters
 z All IPv4, IPv6 management features
 z Flow logging and telemetry: Kafka, Syslog, SORMv3
 z Alarms and events: SNMP, JSON/HTTP
 z Telemetry and analytics: gNMI, Kafka 
 z Configuration: Netconf/Yang
 z Deployment and Orchestration: 
 z Kubernetes, 3rd-party VNFMs & VIMs
 z In-band and out-of- band management
 z Subscriber traffic mirroring
 z PFCP for CUPS
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Other Network Functions  
& Mobile Integration

 z BNG
 z CGNAT 
 z DS-Lite 
 z L2TP Access Concentrator 

(LAC) 
 z L2TP Network Server (LNS)
 z Stateful Packet Inspection 

 z WAG 
 z Guest WiFi
 z TWAG & S2a 
 z Gx/Gy interface support 
 z Inline Service Stitching 

(SFC/NSH)

Lawful Intercept  z Specific traffic selection sent to LI based on source/
destination IP addresses, IP protocol and layer 4 port 

 z RADIUS based intercept triggers
 z Traffic replication VRF/ VPN 
 z Data security and encryption 
 z LI session redundancy 
 z X1, X2, X3 interfaces

Reliability and 
Redundancy

 z In-service software upgrades (ISSU) 
 z CP and UP individually statefully redundant 
 z UPs 1:1 or N:1 or M:N redundancy 
 z CP 1:1 redundancy 
 z Bi-directional forwarding detection (BFD)
 z PW redundancy 
 z Failed process isolation and restart without impact 
 z Link aggregation (LAG) and LACP

Deployment Options  z Bare Metal 

 z Virtualized Machines 
 � KVM 
 � VMware 
 � OpenStack

 z Containerized  
(Cloud-Native) 

 � CNF-based Kubernetes 
 � VMware Telco Cloud 
Platform (TCP) 

 � Red Hat OpenShift


