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Network Convergence

One Network
Multiple Services & 

Devices

Voice, Data, 
Video

Service Convergence

One Service Multiple 
Networks & Devices

Example: Corporate Directory

Device Convergence

One Device
Multiple Services

•Voice
•Multi-radio
•Messaging
•Email
•Music
•Video

ConvergenceConvergence

Service providers can develop its convergence strategy based on market needs, 
conditions of the existing network and new applications to be offered



DefinitionDefinition

ITU -T Recommendation Q.1761
Principles and requirements for convergence 

of fixed and existing IMT-2000 systems:
fixed mobile convergence: Mechanism by 

which an IMT-2000 user can have his basic 
voice as well as other services through a 
fixed network as per his subscription 
options, capability of the access technology.



FMC Drivers & RequirementsFMC Drivers & Requirements
•Consumer view
• 1 handset & 1 phone number per person

• 1 bill combining services over fixed 
and mobile networks

• 1 phonebook and 1 voicemail

• Better quality of mobile calls indoor

• Lower cost of mobile calls at home

• Music, email, gaming, video and other 
services at home or while roaming across 
other FMC-enabled homes or on the 
move

•Consumer view
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•Enterprise view
– Employees always connected to mail, 
telephony and business applications

– Employees use one device, one 
subscription and one number

– Improvements in total cost of ownership 
are achieved on the PBX, mobile  services 
and the network infrastructure

– New business services such as presence, 
instant messaging, instant conferencing and 
other multimedia services become available

– Balancing service quality, coverage and 
bandwidth efficiencies.
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Source: IDC



Network Service Providers face Network Service Providers face 
increasingly complex competitionincreasingly complex competition

Developing 
convergence strategy 

for tomorrow

Pushing 
convergence 

today

Unlicensed
Wireless 
(WiFi, etc.)

MVNOISPs

Fixed Mobile 
Substitution

Broadband
goes nomadic

Content
Operator

Mobile
Network
Service 

Providers

Fixed
Network
Service

Providers

Convergence strategy has to be adopted by both fixed and mobile network providers 
to survive in an increasingly competitive environment 



GSM/UMTS solutions to GSM/UMTS solutions to 
substitute PSTN servicesubstitute PSTN service

• Cellular Operators offer customised 
“PSTN like” devices:
– GSM/UMTS/CDMA devices 

with PSTN “look and feel”, 
including dial tone

– PSTN emulation “boxes” with 
telephone and data connection 
(RJ45 / RJ11)

– Bundled with specific “at home” 
tariffs, locked into a defined cell 
cluster (no mobility)



Fixed 

Network

Mobile

Network

GSM/CDMA/UMTS

BTS

MSC

Application
Server

Softswitch

Access 
point

Dual-mode
terminal



Unlicensed Mobile Unlicensed Mobile 
Access (UMA)Access (UMA)

3GPP R6 (GAN)3GPP R6 (GAN)

Extension of the GSM network access with 
alternative radio interface
• Radio access agnostic, e.g. WiFi
• Voice/SMS/Data services
• GSM-WiFi dual -mode handset
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Various Technologies for FMCVarious Technologies for FMC

Extension of radio coverage
• Voice/SMS/Data services
• Handover with macro UMTS layer 
• Normal UMTS handset

Extension of radio coverage
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• Normal UMTS handset

FemtoBSR FemtoBSR 
(Base Station (Base Station 

Router)Router)

Voice Call Voice Call 
Continuity (VCC)Continuity (VCC)

3GPP R73GPP R7

Call transfer  to IMS domain 
• SIP-capable dual mode user devices
• Based on IMS anchoring 

Call transfer  to IMS domain 
• SIP-capable dual mode user devices
• Based on IMS anchoring 



�ƒSame quality or better than GSM/EDGE

�ƒSeamless mobility with the public RAN:
Seamless real-time / voice service continuity

Session continuity for data

UMA = Unlicensed Mobile AccessUMA = Unlicensed Mobile Access
SeamlessSeamlessextension of GSM/UMTS mobileGSM/UMTS mobile services to 
unlicensed wireless access (currently WLAN and Bluetooth)

�ƒSame services

What is UMA?What is UMA?



�ƒ Leverage broadband access networks as alternate paths to make and receive calls

�ƒ Single handset operates in both cellular and WiFi domains

�ƒ Phones register via cellular access or 802.11 access

�ƒ Service providers can offer a consistent end -user experience both inside the home and away from 
home

�ƒ Transparent mobile value -added services and SMS

Home WiFi-
Broadband Network

UMA
Network Controller

GSM

PSTN

IP BB Link

Dual-Mode Phone

Macro Cellular Network

Dual-Mode Phone

UMA Solution HighUMA Solution High--Level ViewLevel View



Abis

Private 
Network

D’ OMC

1300
OMC-CN

UMA-enabled
dual-mode 

handset

Broadband
IP Network

Bearer

Signaling

Bearer+Signaling

Wm (AAA)VoTDM

VoIP

SeGW

Up

AGb

LAPD (UMA DB)

• Standard compliant interfaces
• Fast Integration with existing network
• Continued utilization of existing MSC
• Service transparency (Billing, OA&M..)

UMA Solution Architecture (Standalone)UMA Solution Architecture (Standalone)
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Signaling

Bearer+Signaling

UMA-RR & RLC

UMA-enabled
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H.248

VoTDM

UMA-RLCUMA-RLC

Up-PS\user Up-CS\user VoIP

Combined with NGN

NGN & UMA
inside

Up

Broadband
IP Network

SeGW

• Optimized re-use of NGN infrastructure
• Increased voice quality
• UNC combined to existing ALU NGN MSC 

by simple upgrade
• Overlapping UMA and GSM areas for the 

same MSC avoids LA upd. to HLR and 
inter-MSC HO at rove-in / rove-out

Combined SolutionCombined Solution



Camel

MGCF VCC/DMS

GSMC

ISC

Gm
S-CSCF

What is VCC?What is VCC?

• For dual-mode terminals, VCC offers real-time 
voice call continuity when users move between the 
GSM/UMTS CS Domain and the IP Connectivity 
Access Network (e.g., WLAN interworking) with 
home IMS functionality
– 3GPP has selected the “IMS Static Anchoring 

Model” (TR23.806)
• Network Domain Transfer / Handover

– From CS to WiFi when entering WiFi coverage
– From WiFi to CS when about to exit WiFi 

coverage

VCC = Voice Call ContinuityVCC = Voice Call Continuity



What is IMR?What is IMR?

• IMR is a flexible, fully-open, fixed-mobile 
convergence (FMC) solution. 

– Redirects incoming and outgoing calls 
on the mobile or fixed network to the 
most cost-effective and appropriate 
network

– One phone

– One number

IMR = Intelligent Mobile RedirectIMR = Intelligent Mobile Redirect



VCC/IMR Benefits for OperatorsVCC/IMR Benefits for Operators
– Provide Rich Media Service at Lower Tariff via IMS or WiFi 

Network

– Single Number in E.164 Format (MSISDN/PSTN) for VCC 
subscriber

– Enable Seamless Handover GSM>WiFi and WiFi>GSM

– Integration for Supplementary Services
�� Service offering

• Simplicity, ease -of-use and service 
continuity

• Enriched, new and attractive services
• Extended broadband experience on 

mobile

�� Deployment in competitive and pre -IMS 
environment

�� Based on industry standards
• 3GPP 23.206 & 24.206 v.7.0.0 

Specifications

Key Benefits



VCC ArchitectureVCC Architecture
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ADSL Router

1st Floor

2nd Floor

BroadbandBroadband

ConnectionConnection

Wide-
Band

DECT

Wifi Tablet

Notebook

Outdoor 
Area

Connect to IP Camera  
for surveillance

HomePlug             Av/Coax 

Handset

BSR-
Femto

ALU FemtoBSR, a unit connects multiple devices
CONVERGEd HomeCONVERGEd Home



Various Implementations Can be Used to Build Converged SolutionVarious Implementations Can be Used to Build Converged Solution
to Bring Improved Quality, Reachability, and Indoor Coverageto Bring Improved Quality, Reachability, and Indoor Coverage

�ƒ Femto cells: “GSM cell from DSL box”
Single mode phone implementations

�ƒ UMA: “GSM through WiFi+DSL”
�ƒ GSM WiFi* SIP/IMS with VCC: “GSM and WiFi* SIP accesses”

Dual mode phone implementations

�ƒPico cells: “GSM cell on campus”

Residential Enterprise

�ƒ Cellular WiFi extension: “Access to PBX fr. WiFi or cell”

Consumer

Enterprise

�� UMA
• GSM Through WiFi+DSL

�� CDMA/GSM/WCDMA SIP/IMS with 
VCC

• GSM & WiFi SIP Access

�� Cellular WiFi Extention
• Access to PBX from WiFi or 

Mobile
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• 3G Cell From DSL Box

�� Pico Cells
• 3G Cell on Campus

�� Cellular Extention
• PBX Calls from Mobile

S
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FMC solutions vary depending on operator’s objective, 
type, value proposition, market segment. 



CPE for ConvergenceCPE for Convergence

�¾Moving towards Convergence means

– Stronger link between applications-layer & devices

– Management of device/terminal capabilities

– Integration and driving roadmap of device / terminals

PCMCIA

CPE Industry Ecosystem

A wide range of devices … available cheaper and soonerA wide range of devices … available cheaper and sooner



Questions?Questions?


