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LTE is another step of “THE NETWORK” evolution 
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A spiral evolution of  

 Technology – bandwidth, speed, 
media type etc., 

 Use cases – that create more 
demand 

 More users and usage 



Fix line – using voice 

From home use to business use  

Disconnect the line from the wall – the first 
cellular phone 

Messaging 

Value Added Services 

The “Telephony Network” Evolution 

Emails 

Social Media 

VoIP 

Content 

Global coverage – roaming , satellites ,etc. 

Smartphones and Tablets 

Media 

VAS 

DATA 



The Internet Evolution 

DATA 

VAS 

MEDIA 

Simple network – the  TCP/IP protocol 

FTP 

Email 

Document Sharing – the HTML 

WWW and Portals 

Social  

The search revolution 

IM and VoIP 

Video 



The Internet Transition 
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The Internet@Mobile era 

 The 2 industries are converging 
 Users make no difference any more 
 More Internet traffic move to mobile 
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The future of “The Network" 

Everyone and everything will be always connected 

 to the Internet 
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MNO MNO MNO 

carrying your GSM phone to another network was called 

The multi-network mobility evolution 

ROAMING 



Today, we face the Era of Multi-Network Mobility 

Data traffic overtakes voice traffic  

3G 

MNO 

WiFi 

- Hybrid technologies 
- Different device types 
- New usage patterns 

LTE/4G 

MNO 

Coming Soon – M2M Traffic 

M2M devices are expected to deploy in much  
larger numbers than handsets  

MNO’s are geared to play a significant role in the new world 

All users and all devices are always connected  

Multi-Network Mobility Vision 

INTERNET 
MNO 
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Why LTE? 

Lower costs 

New Use Cases Better user experience 

Improves network 
capacity 
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What is the Promise of LTE? 

CDMA 
 

GSM 
 

Voice 
 

Handset 
 

SS7 
 Computers 

 

IP 
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Data 
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01010101 
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LTE 
01010101 
10101010 
01010101 LTE 

Fulfill the  
ONE NETWORK 

Vision 

01010101 
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LTE Roaming Challenges 
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LTE Characteristics 

Gradual deployment 

New roaming partners and 
agreements  
 

Policy-based networks 

New infrastructure 

Gradual deployment 

New roaming 
partners and 
agreements  
 

Policy-based 
networks 

New infrastructure New infrastructure Gradual deployment 

New roaming 
partners and 
agreements  
 

Policy-based 
networks 



LTE Characteristics 

New infrastructure 

Gradual deployment 

New roaming 
partners and 
agreements  
 

Policy-based 
networks 

- Existing systems must support IP protocols  
- Integration with new core network components  
- Voice over IP (phase 2) 

- Interworking of new and legacy components within HPMN 
- HPMN/VPMN networks may be in different modes 

- Need to sign and test LTE roaming agreements 
- Newcomers – CDMA is merging with GSM 

- Requires integration of network with BSS/OSS systems such as CRM,    
  Billing, ERP 
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The Change and the Challenge 

Market  
&  

Competition 



End 
Customer 



Internet@Mobile Lifestyle 

“What’s on your mind” ? I need information here… I am  
“always connected” 

So 
Social 

Lo 
Local 

Mo 
Mobile 

60%  

40%  

Coupons 
Check in  

Maps 

PC 

Mobile 

50%  

50%  

Social Users 

2015 

1.3B Smartphones 

Tablets 

  Other 



But… Roaming Revenue not Growing as Excepted  

Misinformation 

Over-the-top Competition 
    - alternatives (WiFi) 

One discount for all 

Data roaming not allowed  

Bill shock 
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The Dimensions of Change 

Market  
&  

Competition 



Market 
& 

Competition 



The Market - LTE Deployments Worldwide  

Red: committed to LTE Blue: actual LTE 
deployment 



Recognizing the Global Market Dynamics 

Market 

HPMN 
MNO1 

MNO2 

Country 

Group 

Over-the-top players 

EU 2014 
Regulations 

O1 
O2 

O3 O4 



Starhome* Proprietary and Confidential 25 

The Dimensions of Change 

Market  
&  

Competition 



Technology 



The Technology 
There’s No Escape - Talk with the Engineers… 

 New network and functional elements 
— MME, SGW, PGW, PCRF, … 

 New interfaces 
— S6a, S8, S9, S13, S13, … 
— S6a/S6d in LTE is the equivalent of MAP-based Gr and D in 

Pre-Rel. 8 
— S13/S13’ in LTE is the equivalent of MAP-based Gf 
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Technology Challenges in LTE 

 Complex technology 
— 130+ 3GPP specifications 
— 35 specs for devices, 56 specs for eNodeB, 41 specs for EPC 

 Interoperability 
— 15 network dialects with which to interoperate 

 Voice and SMS  
— Lack of voice support in early LTE networks  

 

 Frequency/spectrum fragmentation 
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The Frequency Challenge 



LTE : A Policy-based Network 
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Requires complex integration between business applications and  
core networks 

 Policy is built into the LTE network architecture (PCRF) 
— Enables control, optimization and revenue opportunities 

 A policy-based network 
— Defines bandwidth and charging rules 
— Conducts customer session under policies  
— Presents opportunities to offer packages combining content, 

context, bandwidth and rating plan 



So… What’s Next? 
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Action Items for the Roaming Department  

1. Upgrade traditional roaming and IT systems to support new LTE infrastructure 

2. Promote LTE for roamers in a smart way 

3. Be ready to take advantage of policies  - to monetize and optimize limited network resources 

4. Plan for VoLTE 

5. Consider Local Break Out 

6. Implement Business Analytics to measure results 
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Upgrades Traditional Roaming Systems to Support LTE 
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 Outbound steering  
(example next slide)  

 Call correction system such as short code and phone 
book dialing in IMS 



Steering in the LTE World (example) 

 Supports LTE wholesale agreements 
— Apply policy and charging as stated in the agreement 

 Handles multiple bands 
— Steering based on device and network capabilities as well as 

availability  

 Steering based on LTE coverage availability 
— Registration with a non-preferred with  

limited resources  
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Promote LTE for Roamers in a Smart Way 

 Sends promotions for locations where LTE is 
available 
— Targeted campaigns for LTE subscribers 
— Subscribers moving between islands of coverage 
— Local and roaming scenarios 

 Use media according to network and device 
capabilities 

— SMS  
— Data streaming 
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Get Ready to take Advantage of Policies (PCRF) 

 Gives priority to premium and heavy roamers 

 Minimizes gap between actual and preferred per subscribers 

 Agreements with  
— Third-party content providers 
— M2M providers 

 Enables third-parties to set policies for their customers 

 Enables “1-800” for specific application  
— Reverse billing 
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Get Ready for Local Break Out  

 LTE is well prepared for Local Breakout (LBO) 
— Mandatory for VoLTE 
— Improving quality by enabling local access to the Internet 

 LTE visited network may provide LBO for LTE devices: 
— Even if LTE is not supported in home network 

 Requires LTE-to-3G signaling conversion 
— Special interest for US/Canada LTE-deployed networks 

 As many new global devices already support LTE (iPhone 5) 
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Get Ready for VoLTE & Local Number Support 

 In VoLTE Roaming (not like today)  
— Numbers dialed by inbound roamers are not processed on VPMN side 
— Numbers are transferred as is to home network 

 Home network should be able to analyze dialed numbers to determine: 
— If it’s an international or local number 
— Complete call by routing to appropriate destination 

 Each LTE network supporting VoLTE Roaming will need to deploy this functionality 

Starhome* Proprietary and Confidential 39 



Measure Success –   
Use data available by the technology   

 Samples of LTE Roaming KPIs 
— Diameter-based LU (S6a) success rate 
— Diameter-based LU (S6a) delay 
— No. of roamers per tracking area 
— Breakdown  of handsets 
— Actual vs. policy bandwidth per location 
— Actual vs. policy bandwidth per service 
— Service usage breakdown 
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A lot of issues to handle… 
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Wholesales 
roaming 
agreements 

Retail 
subscriber 
personalization 
(policy) 

Billing 

Inbound 
visitors 
(LBO) 

Network 
technology 
gaps 

New types of users 
(e.g. M2M) 

Quality of 
customers’ 
experience 

LTE impacts all aspects  
of the roaming department 



Starhome enables mobile operators to maximize profitability in a multi-network environment 



230 Customers Worldwide 

http://www.starhome.com/index.aspx?id=3937
http://www.starhome.com/index.aspx?id=3935
http://www.starhome.com/index.aspx?id=3934
http://www.starhome.com/index.aspx?id=3933
http://www.starhome.com/index.aspx?id=3936


3               
Implementation modes  
(CPE,  Cloud &            
managed service)    

24/7        

2 Global Service     
Operation Centers 

1000+       
Services                 
Monitored &           
Maintained  

15,000+  
                                                 
Weekly global roaming 
data Updates              

13years  

field -proven experience in 
telecom, IT,  & the user 
experience 

1    
Unique Global IP Network 



The Industry’s First  LTE SoR 



What was the 1st  

4G LTE handset 

 to be steered? 



Summary 

 Roaming LTE is happening now 

 Roaming departments need to catch up 

 Transition will take time - be prepared for 
hybrid environment 

 Start now to be ready 
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THANK YOU 

 Starhome Roaming for LTE 
 

GSMA LA Barg – Aruba – Sept ‘14   


