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Introduction to Truphone

Formed 2006 by James Tagg

Software Cellular Network — selling enabling technology to MNOs
Became an operator —- TRUPHONE - ‘Eat our own dogfood’
Became the original ‘Over The Top’ (OTT) player

Bought GSM Mobile Network Assets from 2008 onwards

Full member of GSMA

New CEO — Steve Robertson (ex-BT Openreach) joined 8/2011
Strength today — circa 550 employees globally
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Truphone SIM

Multi IMSI

Multi user profiles (All concurrent)

Only one IMSI active at one time

ALL user profiles mapped to currently active IMSI

ARM Processor
Executes applications independently from UE
Uses signaling channel (always on)

The ONLY operator with a working multi IMSI
solution and happy customers!







Operator APIs

GSMA OneAPI

* Payment
* Messaging
e Location

OMA RCS
OpenlID Connect

Operator APIs
« Axiata MIFE (WS02)




Open Source Communications
Framework (OSCF)

-Why Open Source?
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Provisioning

SIM Shipping
SIM Activation/Management

- International Mobile allocation
- Multi-number

Mobile Number Portability

Virtual APN

WiFi Calling [ 3GPP I-WLAN ]
Multi-IMSI operation

Alternative Roaming Provider (ARP)
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Billing as a Service (Real Time)

- Able to generate billing events to charge user account

- Real time CDRs and Near Real Time Roaming Data Exchange
(NRTRDE)

- Pay Your Taxes — International Taxation Functionality

- Call by call Authorization

- Full usage feed from GGSN/PDN-GW with PCRF

- Call Price Notification (to customer)

- High usage alerting (to customer)
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Location Based Services (LBS)

- Query Location

- Country

- Timezone

- Area

- Precise coordinates
- Composite GMLC — using Cell-based, GPS and WiFi positioning
- Location Update Triggers (Harvesting LUs to HLR/HSS)
- Location History (Snalil trail)
- Geo Operation, e.g.

- geo-fencing,

- location based routing,

- Interaction between different users
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USSD/USSI

- Unstructured Supplementary Service Data for both
- Legacy SS7/MAP
- IMS-based systems

- Always on / tariff free

- Private schema (within pre-defined format)

- Works on just about all devices (including those with no native IP
capability) and most networks

- Useful for low bandwidth interactions between UE and application
services
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Traffic Routing

- Voice Routing
- Always in the media path

- Message Routing
- All messages Home Routed
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Voice Routing

CONTROL OF MEDIA PATH IN ALL SCENARIOS

- Call Control / Intelligent Networking (IN)
- Private Dial Plans

- Individual

- Enterprise
- SmartCLI — Presentation of outbound CLI controlled by App
- Call Pivot or Fork
- Fork Record
- Multi-Ring (Converged operation)
- UE dependent routing
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Messaging (SMS et al)

- All messages Home Routed

- Cloud based message history

- User Initiated and Network Initiated Traffic
- Multi-identity aliasing

- Multiple client support

- Non-volatile multi-party messaging

- Support for multiple messaging transports
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Authentication

- 2G, 3G, LTE, EAP-SIM

- Able to offer multiple concurrent identities

- Offers authentication services for other applications
- Multiple sets of crypto KVs

- ARP Scenario support
- Example applications — PIN-less Mobile Conference Platform

- Future development: SIM-based Web Server
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Operator proposed

: M= Uesign, SUPPoIt, PIo ty & interoperability
+Meutral Hosting — impact assessment
] ion —best practice sharing, role of SC
Small Cells for °G Freparaiion-—hestp 9 _
«Machine2Machine { Internet of Things — design review with new M2M Tech including security impac
Machine2Machine / Int t of Thi desi i ith M2M Tech includi ity i t
Future +DAS — understand more applicability on scenarios
= Security —ensuring progressive development of network security & regulatory requirements / LI.
etworks s it i devel t of network ty & lat ts /LI

*Service Enablement- LI. privacy. virtualised arch and evolution.

+*SON/HETNET enrichment — consistent parameter exchange, new feature enablement, dynamic

. .. capacity management

MaX|m|S|ng the +Quality of Experience — ensuring good experience between macro, sc, wifi, & across backhaul
HetN et -Green Small Cell / Power Management — management of large small cell networks / opex control

=Wifi Integration (inc LAA/LTE-U) — architecture, synergies, benefits

*LAAMLTE-U —role in small cells

. «Enterprise Case-Study — compelling examples, combined service offering (inc wifi)
BUSII"]ESS <WiFi Calling vs Small Cell — trace-off analysis and promotion
Develop ment -Service API Development — new service enablement, [OT
T i -Promoting Deployment - landlord/municipalities on SC benefit promotion
a nd POSItI oni ng <Public Safety — role of small cell and capabilities
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Champions to lead Work
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HetNet and SON
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WiFI Is the default Multi-
Operator sojution

re we happy with that?

Vendor Perspective: Operator Perspective
*We have technology that can provide  <Why should | enable my competitors?
Multi-Operator solutions, at least as Customer Perspective:

cost-effective and high-performance as  -Wwith existing small cell offers, | can't get a

L\all\\{\jsFLf Physics Peé%tt@: We h ap p%mgmlotwart@t workforainy

«In the congested spectrum future, we need a *Even if | deploy DAS, | can't get all the operators
technology that manages and coordinates interested

spectrum well — this is LTE, not WiFi «S0 | just use WiFi




Small Cells — A Good Solution?

Potentially much less expensive to deploy

Able to concentrate service in areas where people
need to communicate from!

Quicker to deploy

Planning issues minimized

Close proximity offers low power
operation/efficiency from handset

Excellent spectrum reuse
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Vodafone Rural
Small Cell -
Cranborne
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Small Cell Deployment

* 9 Men

* 4 vehicles

* Main road through valley
closed for half a day!
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Bowerchalke — Small Cell
Configuration
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Our mission — which we
jJust accepted

Make Licensed Radio Small Cells the preferred solution for Vertical
Market, Multi-Operator Applications

To achieve this, we are addressing issues in multiple field

Business Case

Existing and upcoming Technology
Regulatory

Spectrum Licensing — existing and new licensing regimes




SPECTRUM

- Virtually all usable spectrum (i.e. that supported by
handsets) is licensed to large MNOs

- Challenge: To incentivize MNOs with spectrum to
deploy infrastructure to cover Not Spots

- If MNOs decide NOT to deploy infrastructure, spectrum
IS ‘blocked’

- ‘Secondary use of mobile spectrum on a non-
interference basis’

- White space spectrum management techniques
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