Simplifying the
Migration to 4G Networks

Smooth 2G/3G to 4G migration without a
“forklift" upgrade —in a single common
core platform

e Fastand seamless transition to Evolved Packet
Core (EPC), all-IP core network that supports
higher throughput, lower latency, and mobility
between 3GPP and non-3GPP radio
access technologies

o Core network solution that optimizes backhaul

e Converged mobility and policy management
50 operators can choose any access technology
without a complete overhaul of existing IP core
or IP core overlay

¢ Intelligence in the network to deliver higher
bandwidth multimedia services — interacting
and understanding key elements within the
multimedia core
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For instance, the MME, SGW, and PGW can be combined into network migration, reducing signaling overhead, enhancing
one carrier-class platform. By collapsing these functions, resource utilization by sharing common session data storage,
operators could reduce the signaling overhead, distribute and improving mobility between 2G/3G and 4G access
session management, and leverage the control and user plane systems. Most importantly, operators have the potential to
capabilities of the carrier-class node. achieve this without a “forklift” upgrade by leveraging their
. existing 3G deployed base. This results in dramatic capital
Alternatively, an operator could deploy the MME separate from . . o . .
. T ] . and operational savings and reduces risk involved in adding a
the combined SGW and PGW, resulting in reduced signaling
) new, unproven access technology.
overhead (S5 and S8 would be internal), fewer hops on the
bearer path, less backhaul, reduced signaling on the S7 interface, Easing The Migration
and lower session requirement for the PGW. This also provides
. . . . Innovative solutions currently deployed around the globe
for a single location for policy enforcement and charging
. already meet many of the requirements of LTE and EPC, such as
data generation.
integrated intelligence, simplified network architecture, high
Additionally, co-location of 2G/3G SGSNs with the MME will bandwidth performance capabilities, and enhanced mobility.
reduce signaling and context transfer overhead significantly. Some are capable of supporting 2G/3G today on a single
This co-location will also be key to 2G/3G and 4G mobility platform, and through software upgrades can support
and session management. The advantage of integrating or 4G functionality when LTE networks are deployed.
collapsing functional elements into one carrier-class node is ) ) . .
o . Mobile operators will benefit from solutions that can provide
paramount to the goals of simplifying and flattening the
) . 2G/3G functionality now and evolve to 4G functionality later
network while also reducing latency.
without “ripping and replacing” costly systems and equipment
that will still be needed to support legacy networks while
Convergence of 3G and 4G , N pportiegacy
subscribers transition to the new network.
Core Networks
The concept of collapsing EPC functions can be taken a step Integration of Multiple Core Functions

further. The move to LTE will be an evolution, meaning many
3G, 2.5G, even 2G networks—whether 3GPP or 3GPP2—will
remain operational for many years to come. Mobile operators

Whether existing systems are deployed as SGSN, GGSN,
PDSN, Home Agent, or other gateway functions, they must
be designed to be integrated with or upgraded to the 4G

can seize this opportunity to combine EPC functions with functional elements—MME. SGW. PGW. and ePDG—

GPRS and UMTS functions (3GPP GGSN and SGSN), easing through a simple software upgrade.
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Intelligence in the Network

Key to creating and delivering high bandwidth multimedia
services in 2G/3G and 4G networks—and meeting subscriber
demand—is the ability to recognize different traffic flows,
which allows functional elements to shape and manage
bandwidth, while interacting with applications to a very fine
degree and delivering the quality of service required. This is
done through session intelligence that utilizes deep packet
inspection technology, service steering, and intelligent traffic
control to dynamically monitor and control sessions on a
per-subscriber/per-flow basis.

The interaction with and understanding of key elements
within the multimedia call—devices, applications, transport
mechanisms, and policies—requires:

* Intelligent QoS control based on service type, user profile,
and business policy

* Visibility of the access technology type in the EPC nodes.
For example, automatically adapting QoS for ongoing
sessions when the user equipment performs a handover
between an LTE and 2G/3G/WiMAX network

° Providing a greater degree of information granularity
and flexibility for billing, network planning, and
usage trend analysis

* Sharing information with external application servers that
perform value-added processing

* Exploiting user-specific attributes to launch unique
applications on a per-subscriber basis

® Extending mobility management information to
non-mobility aware applications

* Enabling policy, charging, and QoS features

EPC Network Functions

EPC defines a series of new network functions that flattens
the architecture by reducing the number of nodes in the
network, which promises to reduce capital and operational
expenditures; thereby reducing the overall cost per
megabyte of traffic running over the EPC, while improving

network performance.

® Mobility Management Entity (MME)—The MME resides
in the control plane and manages states (attach, detach,
idle, RAN mobility), authentication, paging, mobility with
3GPP 2G/3G nodes (SGSN), roaming, and other bearer

management functions.

¢ Serving Gateway (SGW)—The SGW:sits in the user plane
where it forwards and routes packets to and from the
eNodeB and Packet Data Network Gateway (PGW).
The SGW also serves as the local mobility anchor for
inter-eNodeB handover and roaming between two
3GPP systems.

® Packet Data Network Gateway (PGW)—The PGW
(sometimes called the PDN Gateway) acts as the
interface between the LTE network and Packet Data
Networks (PDNs), such as the Internet or SIP-based IMS
networks (fixed and mobile). The PGW is the mobility
anchor point for intra-3GPP access system mobility
and for mobility between 3GPP access systems and
non-3GPP access systems. The function is responsible
for IP address allocation, charging, deep packet
inspection, lawful intercept, policy enforcement,
and other services.

® Evolved Packet Data Gateway (ePDG)—The ePDG is
the primary element responsible for interworking
between the EPC and untrusted non-3GPP networks,
such as a wireless LAN. The ePDG uses Proxy Mobile
IPv6 (PMIPV6) to interact with the PGW when the UE is in
an untrusted non-3GPP system. The ePDG is involved in
the Policy and Charging Enforcement Function (PCEF),
meaning it manages Quality of Service (QoS), flow-based
charging data generation, gating, deep packet
inspection, and other functions.
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