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Safe Harbor Statement

THE INFORMATION CONTAINED IN THIS DOCUMENT IS FOR INFORMATIONAL SHARING PURPOSES ONLY, 
AND SHOULD BE CONSIDERED IN YOUR CAPACITY AS A CUSTOMER ADVISORY BOARD MEMBER OR 
PURSUANT TO YOUR BETA TRIAL AGREEMENT ONLY. IT IS NOT A COMMITMENT TO DELIVER ANY MATERIAL, 
CODE, OR FUNCTIONALITY, AND SHOULD NOT BE RELIED UPON IN MAKING PURCHASING DECISIONS. THE 
DEVELOPMENT, RELEASE, AND TIMING OF ANY FEATURES OR FUNCTIONALITY DESCRIBED IN THIS 
DOCUMENT REMAINS AT THE SOLE DISCRETION OF ORACLE. 

THIS DOCUMENT IN ANY FORM, SOFTWARE OR PRINTED MATTER, CONTAINS PROPRIETARY INFORMATION 
THAT IS THE EXCLUSIVE PROPERTY OF ORACLE. YOUR ACCESS TO AND USE OF THIS CONFIDENTIAL 
MATERIAL IS SUBJECT TO THE TERMS AND CONDITIONS OF YOUR ORACLE SOFTWARE LICENSE AND SERVICE 
AGREEMENT, WHICH HAS BEEN EXECUTED AND WITH WHICH YOU AGREE TO COMPLY. THIS DOCUMENT 
AND INFORMATION CONTAINED HEREIN MAY NOT BE DISCLOSED, COPIED, REPRODUCED OR DISTRIBUTED 
TO ANYONE OUTSIDE ORACLE WITHOUT PRIOR WRITTEN CONSENT OF ORACLE. THIS DOCUMENT IS NOT 
PART OF YOUR LICENSE AGREEMENT NOR CAN IT BE INCORPORATED INTO ANY CONTRACTUAL AGREEMENT 
WITH ORACLE OR ITS SUBSIDIARIES OR AFFILIATES.
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In this session…

4

We look to discuss :

• Oracle Communications IMS infrastructure for launching 
services such as VoLTE, VoWiFi and WebRTC

• NFV Ready program

• Network Agility Importance

• Design, Development and Launching a Service
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Program Agenda
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VoLTE, VoWiFi, and WebRTC
Oracle Portfolio Solution 

6
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The IP-Communications services market is getting very crowed

Analysis Mason

IMS World Forum 2016

Amsterdam
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All the new players have their limitations …

OTTs are at the mercy 
of government 

regulators

OTTs are at the mercy 
of government 

regulators

Separate application 
downloads and 

registration processes 
deter some users

Separate application 
downloads and 

registration processes 
deter some users

VoIP services may 
perform very poorly 

under heavy network 
loading

VoIP services may 
perform very poorly 

under heavy network 
loading

Some of the best and 
most feature rich 
applications are 

limited to specific 
operating systems

Some of the best and 
most feature rich 
applications are 

limited to specific 
operating systems

10/16/2016
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Solid VoLTE & VoWiFi Rollouts to date

9

Source:  GSMA Scorecard June 2016
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Voice CX Enhancement and Modernization

Voice calls are delivered 
over 4G LTE networks with 
superior HD quality

Enables interoperability 
between all CSP VoLTE 
offerings

Call connection times are 
twice as fast as the current 
methods

Allows a new era of 
multimedia 
communications services to 
be launched

2X
= Opportunity for 

contextualized identification

VoLTE Key Business Drivers 
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Most mobile device use is from home, but 
indoor coverage is not aligned…

.. and Leads to Subscriber Churn

Oracle Confidential – Internal/Restricted/Highly Restricted 11

Indoor Coverage particularly challenging for LTE

“Poor home coverage is a leading cause of subscriber 

churn. With Wi-Fi Calling, T-Mobile has seen a 

significant reduction in churn due to coverage.  So 

much so over the last 5 years that we have continued 

to invest heavily in Wi-Fi Calling.”

Josh Lonn - Senior Director, Communication Services

T-Mobile 
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WiFi Calling – A ‘no-brainer’ for in-door coverage

12Oracle Confidential - Internal

Cost-effective solutions to 

complement macro coverage 

and capacity …

.. by reducing the TCO, by 

avoiding additional spectrum, 

towers and backhaul,..

.. and customer satisfaction 

and top-line.

Wi-Fi Calling Using any WiFi Access network 

connected the Internet for 

voice and messaging.

• Customer retention due to 

reduced call drops.

• ‘Take-back’ from roaming 

alternatives (OTT)

• Voice calls on non-SIM 

devices

Wi-Fi Offload Using managed WiFi Access 

network connected the 

Internet for data traffic

Customer retention as data 

roaming services can be 

expensive

Small Cell (LTE, LTE-U, 5G) Using any femto Access Point 

connected the Internet

Improved customer 

satisfaction with reduced call 

drops 
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Oracle Service Cloud + Oracle WebRTC-powered video chat example

Enhancing Customer Service via WebRTC Example
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Emerging Channels

Traditional Channels

Routing

Proactive and 

Syndicated

Video/Voice Media

WebRTC Session Controller

Oracle Confidential 13
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Oracle Communications Mobile Services Core

Oracle Communications Mobile Services Core

Benefits

• Converged

• Consolidated

• Standards-based

• Multi-Services 
Platform

• NFV-enabled

14
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Rapid Evolution to IMS Services with NFV

Oracle Communications takes  the complexity 

out of IMS

so you can focus on accelerating the 

modernization of your network and offer 

compelling services that are reliably 

deployed with internet speed and cost  

VoLTE VoWiFi RCS

Virtualized and 
orchestrated 

IMS stack

Range of hypervisor support 

Range of NFVI  Support

WebRTC
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Traditional IMSTraditional IMS

Oracle IMSOracle IMS

Oracle IMS on NFVOracle IMS on NFV

Complex
Costly to implement and Operate
Long service innovation cycle and time to market

Consolidated IMS functional elements and interfaces

Standards based with out of the box functionality

Simple & cost effective to deploy, operate & maintain

Reduce time to market

Reduce OpEx & CapEx

Aligned with ETSI NFV framework

Deployment Models
Rob to provide  
Jason’s slide
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Virtualized IMS Network Functions

Network Resources
Mediation

POLICY
MANAGEMENT

VoLTE, VoWiFi
Services

IR.92 
IR.64 API

Support

APPLICATION
SERVER

Session Routing

I-CSCF
S-CSCF

Service Invocation
Logic

BGCF
CORE

MANAGER

Regulatory 
Compliance

Clustering
With SLB

Interoperability

Security SBC

Big Data
SQL Cloud

Big Data
Preparation 

Cloud

Mobile
Cloud

Application
Builder Cloud

Internet 
of Things 

Cloud

Charging 
Control

Rules

VoLTE
VoWiFi

QoS

Centralized Routing of 
Diameter based interfaces

Security Congestion
Control

DSR
Secure 
Web 

Signaling

Web
Authentication

WSC

IPSec Tunneling
GTP Tunneling

MSG
(FUTURE)

AAA

Security

Centralized Routing of 
SIP based interfaces

Security Congestion
Control

SR
Signaling
Media 
Engine
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Differentiate VoLTE and VoWiFi Without Coding Using a 
Powerful and Highly Programmable, Drag and Drop Tool 

With the lowest 
possible cost

=
Rapid Market 

Differentiation

Configure and extend application logic

Session Design 
Centre

Out of the Box
Application

+

w i t h o u t  c o d i n g !
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New Forms of Interactivity, Ubiquity and Social Orientation

22

Runtime Servers

• SIP Session Handling

• Query External Web Services

Runtime Servers

• SIP Session Handling

• Query External Web Services

ECAS Subscriber Store

• Federated View

• Local and/or External Data

ECAS Subscriber Store

• Federated View

• Local and/or External Data

SIP

REST (JSON/XML)

Management Server

• Service Design

• Operational Management

Management Server

• Service Design

• Operational ManagementREST (JSON/XML)

JSON / SOAP

Service Data

Subscriber Data

External Subscriber Data

Sh Interface

3rd Party 

Web Services

3rd Party 

Web Services

Converge IMS with web services

• A web service API can be defined 
through a UI and integrated into logic 
by dropping an activity

• Integrate with IT systems by using the 
management platform to expose the 
same APIs used by GUI 
(REST/JSON/XML)

• Permits advanced call time logic by 
triggering external platforms and 
requesting info
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Converge IMS with Web Services: Google Calendar API

Freebusy?Freebusy?

BusyFree

Normal 
Call

Divert to 
Voicemail
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Traditional Comms App Server Deployment

24

Manual

Error-prone

Lengthy

Risky

Costly

New Service Rollout Or 
Modification

Production IMS
HSS, I/S-CSCF, MRFC, OCS

Pre-Prod IMS
HSS, I/S-CSCF, MRFC, OCS

Testing IMS
HSS, I/S-CSCF, MRFC, OCS

Runtime

Management

Staging AS

Separate Staging
PNF

Runtime

Management 

Testing AS

Separate Testing
PNF

Management

Separate Production
PNF

Production AS

Runtime
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Management

Testing
Runtime

Staging 
Runtime

VNFC

Production 
Runtime

S e s s i o n  D e s i g n  C e n t r e

Automated Deployment Pipeline

Staging Production

VoWiFi Launch

VoLTE Launch

VoWiFi Launch

VoLTE Launch

VoWiFi Launch

VoLTE Launch

Anonymous caller enrich.
Anon caller enrich...Testing

Anon caller enrich...

Deploy To Next

Retract

Anon caller enrich...

Project

Deploy To Next

Retract

Deploy To Next

Retract

NFV-Ready

Production IMS
HSS, I/S-CSCF, MRFC, OCS

Pre-Prod IMS
HSS, I/S-CSCF, MRFC, OCS

Testing IMS
HSS, I/S-CSCF, MRFC, OCS

SDP Service Engine

�Productized software running on any 
suitable hardware

�Supports multiple VMs 

�APIs to be orchestrated by a VNF 
manager

VNF
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Orchestration: Seamless service introduction

27

VIM

Dynamic Elasticity
Network/Service 

Orchestration 

(NFVO)

Oracle

VNFM

OS

IMS Core

OS

IMS Core

OS

TAS

OS

TAS

OS

SBC

OS

SBC

OS

TAS

OS

SBC

KPI 
monitoring

Resource 
request

Service chain
changes

Initial creation1

KPI: CPU util

Anon caller 

enrich...

KPI:
Call hold time

Call hold time 
OR

CPU util
> threshold

Scale out2

Call hold time 
OR

CPU util
> threshold

Call hold time 
OR

CPU util
> threshold

OS

PM

OS

PM



Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

Fully Automated Orchestration

Effects of the new service 
Introduction

Call hold time increases

Total standing calls on SBC increases             

28

Aggregate KPI measurements

Aggregate performance measurements from 

each VNF instance to monitor its utilization

Capacity thresholds are crossed on the TAS 

and SBC

Automated control decisions

Elastically scale out the applicable 

VM instances

Function
Groups

Function
Groups
Function
Groups

Function
GroupsKPI 
thresholds

KPI 
thresholds

Move away from rigid network 

architectures… to a flexible platform that can 

be programmed to dynamically address any 

number of current and future services 
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Core Implications

29
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Oracle Communications Core Session Manager (OCCSM)

Fully supports 3GPP 
r12 S/I-CSCF, BGCF, 
& more

Designed from the 
ground up for 
virtualization

Enables a fast path 
to starting NFV 
t o d a y

Utilizes elastic 
scalability principles

Oracle Confidential - Internal30

Virtualized Session Core for NFV

Dynamic Load Balancer support 

for virtualized environment

Designed to scale from thousands 

to millions of subscribers  

Open NFV framework with 

multiple hypervisor support 

Optimized CAPEX pricing for 

IMS Core
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3G/LTE
Fixed-line
broadband

Interconnect 
borders

Access Data 
Cluster

OCCSM Data 
Center

IP 
Peer

PSTN

ADC

Signaling

Media

Application 

Orchestration 

Manager

OC 

DSR

HSS
• Complete Virtualized Architecture: 

KVM/OVM

• Multi-tier data center 

deployment

• Designed to scale for millions 

of subs

• Load Balancing solution for Cluster 

• IMS Core designed for NFV

• Intelligent Orchestration Ready

OCCSM/SLRM : Key enablers for an Agile vIMS
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Role of Virtual LB (SLRM) building OCCSM cluster

32

P-CSCF

CSM Cluster

BGCFAS

SLRM(vLB)

Mw (non- Initial 

Register/Response)

Mw -Initial 

Register 

Transaction

ISC

ISC – Dialog 

creating Invite 

Transaction

Mi -Dialog 

creating Invite 

Transaction

Mi

MRFC

Mr -Dialog 

creating Invite 

Transaction

Mr SC

OCCSM Load Balancing –

• SLRM act as Virtual Load Balancer 
managed and orchestrated by 
OCAO

• SLRM act as a single interface to 
CSM Cluster

• SLRM builds a prioritized list of 
CSMs

• SLRM groups CSMs for a user in 
multiple ways
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Oracle Communications NFV/SIP Interconnection
Value Proposition

Oracle Confidential – Internal/Restricted/Highly Restricted
• 33
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OCSR : Automate VNF creation, activation & network connection

Oracle Confidential – Internal/Restricted/Highly Restricted
• 34

Automate creation of OCSR VNF 

instances and stitching into the SIP 

routing network

Service Provider OSS/BSSService Provider OSS/BSS

Connect OCSR VNF

SR VNF/VM

Resource/Protocol Adaptor

Domain Model

Create OCSR VNF

Create VM for OCSR VNF

Cloud Controller
Network Controller

Network Service  & Application Orchestration

Customer Service Order which requires a OCSR Virtual 

Network Function

OSS/BSS requests creation of OCSR VNF

Oracle Network Service & Application Orchestration 

creates VM

Oracle Network Service Orchestration stitches OCSR 

VNF into SIP/IP network

Oracle Network Service Orchestration returns success 

to OSS/BSS

Service 

Order

SIP/IP 

Networks
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Why is this important?

VoLTE is IP based and more 
susceptible to denial of service 
(DoS), eavesdropping and other 
malicious attacks as opposed to CS 
networks

What Oracle delivers:

• Comprehensive NetSAFE© architecture

• Topology hiding

• Dynamic rate limiting

• SIP Digest and IMS authentication and key 
agreement mechanisms

• Support for IPSec, TLS, SRTP

• DoS and DDoS protection

• GSMA IR.88 compliant 

VoLTE Features: Security

10/16/2016
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Protect the SBC, Protect the Infrastructure, Protect the Service

Net-SAFE™ Security Framework

Protection against malicious 

and non-malicious DoS attacks 

and overloads 

Dynamic, session-aware 

ACLs for signaling and 

media with wire rate packet 

filtering.

Protect against 

reconnaissance 

scans and targeted 

attacks

Encryption with L2 and L3 

VPN separation

Prevent DoS from 

reaching service 

infrastructure 

Prevent misuse and 

fraud, and protect 

against service theft

Monitor, 

report 

and record 
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OCSBC: Border Security

• Allow only validated traffic

• Topology Hiding

• Protect core against DoS and signaling 
overload attacks

• Limit registration traffic to prevent device 
overload

• Protects upstream 
service infrastructure

– Call rate limiting and call gapping

– Media and signaling validation to protect against 
service fraud

38

Access networkAccess network

IP peers

Address translation 

(topology hiding and 

user privacy)

Identify and block malicious 

traffic at border

IPsec/SSL 

termination

Malfunctioning end point 

causing registration flood

X
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OCSBC: QoS and SLA Assurance

• Assure core resources before admitting 

session

– Ensure border/core resource and 

bandwidth availability

– Leverage internal and external policy capabilities

• Enforce service levels

– Define QoS marking and mapping at border

– Prioritize traffic as it enters

– Report actual session quality for SLA/admission 

control use

39

Access networkAccess network

IP peersAdmission control 

decisions leverage 

internal or external 

systems

SLA reporting for admission 

control and OSS use

Real-time QoS 

marking at 

border

Signaling overload protection 

for upstream devices
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OCSBC: Media Firewall
• Media firewall allows only authorized media to consume network resources

– Addresses learned from trusted session setup (SDP/media flow)

– Authorized traffic passes through tightly controlled pinholes

– Topology hiding for media

• Ensures only authorized device pairs communicate

– Prevents device cross communication

– Eliminates stray media flows (malicious and defective)

–Media flow encryption (SRTP, MSRP/TLS)

• Reduces media addresses to known values

– Avoids need to open access control blocks

– Ensures routing to a reduced set of endpoints

40

Client B
Unauthorized

User

Unauthorized
User

Untrusted Domain

SIP RTP MSRP

Client A
Trusted Domain

SIP RTP MSRP

Untrusted Domain

SIP RTP MSRP

MSRP

B2BUA
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OCSBC: Regulatory Compliance

• Assure emergency Calling Support 
(E-CSCF)

– Priority call handling 

– Network-Provided Location Information 
(NPLI) 

• Capture lawful 
intercept traffic at border

– Reduce core traffic by capturing 
intercept call at border

– Mid-call target activation/removal

41

Access networkAccess network

IP peers

Reduce core 

bandwidth by 

performing LI at 

border

Support priority call handling to 

groom traffic at border

Prioritize and 

guarantee resources 

for emergency 

sessions
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Oracle Communications Mobile Security Gateway (MSG)

42

Delivery of voice, video and data services across Wi-Fi and 

Pico/femto cell

• Support of 3GPP functions: Security Gateway, TWAG and ePDG.

• Very low latency (wirespeed) required for real-time services

Security device for the network edge

• DDoS prevention, overload prevention, fraud prevention, service theft 

prevention, L3/L4 attack prevention.

• Comprehensive Authentication suite: EAP, Certificates, Digest

Performance

• IKE and IPsec tunnel set-up rate and concurrent tunnels

• Unaffected performance when experiencing an attack

Resilient, scalable and flexible deployment

Service Provider Core
Data
3G
LTE

Voice
3G

VoIP
VoLTE

Small CellWi-Fi Offload

Internet

Wi-Fi Calling

Oracle Confidential – Internal
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• GSMA IR.88 compliant (guidelines for LTE 
/IMS roaming)

• Secures the signaling network with:

– A single demarcation point

– Topology hiding

– Encryption: IPSec, TLS/DTLS

– Access control list for static IP addresses and 
connection management at the edge

– Message screening (white-list and black-list)

• Protection against DoS attacks with the 
most robust congestion control at the edge

OCDSR Security Benefit

Roaming Proxy
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TURN Long Term Credential (LTC) Auth (new in WSC 7.2)

• To protect against unauthorized use of network TURN resources, a long-term credential 
(LTC) authentication mechanism is specified in RFC-5389

• WSC 7.2 implements support for TURN LTC third-party authentication using a 
mechanism & described in the next slide (based on RFC-7635 reference model below)

• Doesn’t require support of RFC-7635 in browsers (which don’t yet support RFC-7635) 

Oracle Confidential 

WebRTC

Endpoint

Functions implemented 
in WSC

Functions implemented in
WSC client SDK

44



Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  | Oracle Confidential 

Strict Firewall Traversal and HTTP Proxies
Least Restrictive

Most Restrictive

WSC  Supports

TURN over TCP
TURN over TLS
HTTP CONNECT
to address strict 
firewall issues
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Deep Use Case Portfolio

Shared Data

Casual use / Promo

Speed Boost

Personalized Services

Voice over LTE/Voice over WiFi

47

>60 Live Deployments

43 Tier 1 operators.

39 countries.

Largest live LTE network.

First VoLTE Network

100M+ Session Deployments

Focus on NFV

Providing operators with tools 
to increase service agility and 
monetize the network.

Policy Manager: Core 
Business Component

PCRF is key to Oracle 
Communications.

Not an ad-hoc add-on to other 
network functions.

DESIGN 

IMPLEMENT 

GO to 
 Market 

ANALYZE 

INCREASE 
 

 AGILITY 

Oracle Communications Policy Management
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Subscriber

Broadband Service Provider

Limited
Resources

Data Pipe    

Service 1

Service 2

Value

$ $

2-sided

Business

Model

Policy

Management

Metering

Usage

Experience

Service 2 

has better 

usage 

experience

Value

Policy Management: The Brain of the Network

48



Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

Oracle Policy Solution

3GPP access: wireless, 

WiFi, fixed, cable

3GPP access: wireless, 

WiFi, fixed, cable

3GPP non-wireless 

access: WiFi, WiMax,

ADSL, CableLabs, Tispan

3GPP non-wireless 

access: WiFi, WiMax,

ADSL, CableLabs, Tispan

GGSN/PGW

BRAS PDG

DPI

TDF

Video

Opt

Highly Interoperable Control Interfaces

Programmable Multi-media Policy Engine (MPE)

Subscriber 

Tiering
Bill Shock

Turbo 

Button

Fair

Usage

2-sided Business VoLTE OTT
Video 

Optimization

CMP SPR

OTTs

3GPP

Gx

3GPP 

Gy

3GPP

Sd
PCMM

Radius

COA

COPS 

PR

Vendor

Specific

OCS
3GPP  Sy

CMTS

P-CSCF / 

IMS AF

P-CSCF

3GPP Rx

OCS

Analytics

Analytics

ADS

OCSG API 
Exposure

SPR/HSS
3GPP  Sh

LDAP

Oracle Communications Policy Management
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Components of Effective Policy Creation

Application

� IMS Proxy CSCF

� Direct Signaling via Branded or 

3rd Party/OTT Application

Subscriber

� Portal

� VOD Server Request

Transport

� Subscriber Session Connection 

(GGSN/P-GW/S-GW)

� Deep Packet Inspection

OSS/BSS

� Service Delivery Platform

Triggers

AF SPR

PCEF DPI

PCRF

Control Interface

Policy Rules

Conditions

� Push Filters, QoS and Charging 

Rule to Enforcement Point

� Push Messages to Other Entities

� Set Volume and/or Time 

Thresholds

� Virtual Call Admission Control

� Push DSCP Overwrite for the 

Session

� Generate SMS to End User

� Redirect Session 

� Alarm Generation

Actions

� Subscriber Tier/Entitlement

� Roaming Status

� Network Capability

� Application Type/Priority

� Application Usage

� Time of Day/Day of Week

� Device Type

� Volume and/or Duration Limits

� Aggregate Bandwidth Thresholds 
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Policy Creation - Wizard

Wizard Driven Policy Creation Process

– Intuitive process accelerates service

Triggers

– Events that initiate the evaluation of 
policy conditions

Conditions

– The conditions within the trigger under 
which the policy will be activated 

Actions

– The actions that need to be taken to 
result in the required outcome
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• Fixed-line and 2G/3G mobile 
networks reserve dedicated voice 
circuits with pre-established QoS and 
bandwidth ideal for voice delivery

• Such dedicated voice circuits are not 
available in LTE and WiFi networks

– All-IP data networks originally engineered 
for delivering non-real-time services

– Voice becomes just another data stream 
sharing resources with all other traffic

– Network must have appropriate 
mechanisms to distinguish and prioritize 
voice traffic

 

 

 

 

 

 

 

 

 

VoLTE Service Provider 

Default    Data    Bearer        
(Variable QoS / variable bandwidth)                

VoLTE 

Subscriber 

VoLTE  

Subscriber 

Dedicated    Data    Bearer        
(Temporarily fixed QoS and bandwidth)                

 

 

 

 

 

 

 

 

 

2G/3G Service Provider 

2G/3G 

Subscriber 

2G/3G 

Subscriber 

Dedicated    Voice    Circuit        
(Fixed QoS and bandwidth)                

The Challenges of Policy for Voice Services 
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• Most data services, including 
streaming video, can be delivered 
as non-real-time services

– Most data services can be delivered 
asynchronously, some only require best-
effort QoS (there are some exceptions)

– Streaming video can be buffered to give 
the impression of real-time delivery

• Voice services, on the other 
hand, can only be delivered in 
real-time

– Two-way conversational nature of 
voice communications requires 
unbuffered, real-time delivery, and 
dedicated QoS

Policy for Voice Services vs. Data Services
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• Subscriber expectations 
originally established with fixed-
line Internet services delivered 
to computers

– These expectations carried over when 
data services went mobile

– Subscribers will tolerate a lower QoE
for data services (even for some OTT 
VoIP services)

• Subscriber expectations for 
voice rooted in over a century of 
highly reliable delivery

– The same QoE that would be tolerable 
for data services is not acceptable for 
voice

– No “default” network state that can 
deliver quality voice services

Subscriber Expectations for Voice Service
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BBERF PCEF

PCRF

P-GWS-GW
TDF

SPR

Gx

Sp

P-CSCFRx

Default EPS Bearer (QCI=5)Default EPS Bearer (QCI=5)

Ringing (180)

SIP PRACK

OK (200) 

ACK

Dedicated EPS Bearer (QCI=1)Dedicated EPS Bearer (QCI=1) RTCP controlRTCP control

RTP flow

Role of Policy Management for Voice Services

• Admissions control and bearer 
reservation for voice is real-time

• PCRF is a critical component to the 
successful delivery of the service

– In the case of data services, default 
policies can be installed at the gateways 
and leveraged in the event of a PCRF 
failure

– Establishment of such a “default state” 
for voice services is not possible
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• Reservation of data paths with 
dedicated QoS and specific priorities

– Rich, flexible library to support various codec, 
vendor-specific AVPs, and other parameters

– Extensive ecosystem of interoperability in 
multi-vendor environments

• Stateful awareness in the core network

– Ability to correlate Rx sessions to the correct 
IP-CAN session

– Subscriber binding to insure all related 
sessions from a subscriber are correlated

• Ability to facilitate eSRVCC and extend 
coverage with VoWiFi handover 
triggered from IMS network

P-CSCF    Oracle    Policy    

Management    

Internet 

Rx 

Gx 

Default Data Bearer 
PGW 

Dedicated Bearer for Voice 

Policy Management for Voice Services
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Data Only
• VoLTE significantly increases 

Diameter transaction rates versus 
standard data services

• Example

– Avg. data session duration: 4 hours

– Avg. call rate: 12 calls/day

– Data only: 24 msgs/sub/day

– Data + VoLTE: 122 msgs/sub/day

• Oracle Communications Policy 
Management support 180M+ 
subscribers at these rates

Data + VoLTE

Performance Requirements for Voice Services
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MPE 
Cluster 5

MPE 
Cluster 3

MPE 
Cluster 1

MPE 
Cluster 7

MPE 
Cluster 6

MPE 
Cluster 4

MPE 
Cluster 2

MPE 
Cluster 8

OCPM
PFE 

Cluster
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CMP
Cluster

• Higher performance requirements drive scalability requirements

• Network functions must scale in a modular fashion

• Adding, removing or reconfiguring an element cannot impact other network elements

Scalability Requirements
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• Core network must be engineered to 
handle high volumes of traffic, including 
congestion management capabilities

• Multiple levels of redundancy

• Element (blade) redundancy

• Geographic redundancy

Oracle Diameter
Signaling Router 

(OCDSR)

PFE

Voice Services and Policy System Geo-Redundancy
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Network Provided Location Information (NPLI)-NetLoc
• Benefits

– Allows operators to obtain location information via Rx interface and support Location-based services, Efficient call routing for
emergency calls etc.. 

• How it works

– P-CSCF receives INVITE and “holds” it while it sends an AAR to the PCRF and waits for its reply

– PCRF provides geo-location of subscriber in AAA via 3GPP-User-Location-Information AVP, RAT-Type AVP

– P-CSCF maps this info to the P-Access-Network-Information header, and forwards the INVITE

– PCRF can also provide location information in RAR messages

• Standards Compliance – 3GPP TS 29.214

CCR-I
CCA

AAR (Required-

Access-Info, 

Specific Action)

AAA (NetLoc

Access Support)

PCEF OCPM P-CSCF
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Moving Policy to 5G and Beyond

Oracle Confidential – Internal/Restricted/Highly Restricted 61

Needs for “Policy Decision” everywhere

Policy

5G
SDN

FMSS

OTT• IoT Security
• Transfer negotiation

• Access selections
• Interaction with Mobile Core

Device

• Enforcement Point
• Policy control usage exp.
• ANDSF Access selections

• Security policy

• Sponsored Data
• Telemetry Services
• Background data xfer

• Programmable Network
• Service Function Chain
• Flexible Mobile Steering
• Roaming Service

• Network Slice Section
• 5G IoT transfer Negotiation
• Flexible Mobile Steering in LAN
• Policy in Mobile Edge Computing

• SaaS enablement layer
• Generic policy engine
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Summary

62
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Key Takeaways – Oracle Communications Solution

Are part of Oracle’s comprehensive portfolio designed to 
help IP CSPs attain revenue and cost goals for future gen 
services

Leverage an integrated architecture that combines leading 
software 

Are defining the road to eventual CSP adoption of a fully 
virtualized, intelligently orchestrated network

Make possible carrier quality applications development 
and deployment at scale
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