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Yes, its VoLTE

• VoIP on the Mobile network by 
the operator, using the native 
dialer, with your phone 
number as your id. It is called 
VoLTE

• All operators are offering it 
• O2 (April 2015)

• Vodafone (May 2015)

• T-Mobile (Jan 2016) 



Advantages for the end user

• Ultra fast call setup time 

• Battery consumption

• HD-Voice

• Native dialer and 
transparent to the user

• Reachability (compared 
to VoIP apps)
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By Swisscom



Studies show it

4 20 May 2016

Radio Resources Usage

Studies by SIGOS and Signals Research Group

Messaging Delivery time



Users notice it

5 20 May 2016 Study by SIGOS



What’s behind it?

• IR.92

• IMS Requirements

• EPC Requirements

• Radio Requirements
• RoHC

• DRX

• QCI 1, 5, 8/9

• Supplementary Services

• Mobile Phone Requirements 
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How have we done it?
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OpenIMS with OpenEPC 7
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Kamailio part

• Configuration
• Domain names as in standard

• Switch to TCP

• Authentication
• No AKA because of missing IPSec

• Using now just EPC security

• Voice Call 
• Fixing P/I/S-CSCF bugs

• Issues with check Via/Contact

• Rx interface from P-CSCF – Mandatory

• Messaging
• Using sms_ops

• (issues with SMS Payload Codec)
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EPC part

• Configuration
• Setup well-known 

APN (IMS)

• QoS QCIs

• PCOs with P-CSCF 
address and 
indication of Voice 
over PS

• Setup
• Deploy PCRF (QoS)
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Quality of Service

• Key difference between 
VoLTE and VoIP is the usage 
of QCI 1 (GBR) for voice 
connection

• Setup of QCI 1 bearer 
requires a PCRF and 
interaction between IMS and 
EPC (Rx/Gx)

• Using OpenEPC 7 PCRF 
optimized for VoLTE
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The phones

• VoLTE is supported in the 
baseband/firmware but only for 
pre-configured networks

• We did nothing to the phones!
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Samsung Galaxy S7

ISIM

Different chipset, 

similar (?) SIP stack

iPhone (iOS 9.3.1)

USIM/ISIM

Dedicated Bearer

Qualcomm

MDM9625/MDM9635



The Demo
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Virtualized 

OpenEPC LTE Core Network software

& Kamailio IMS

AirSpan LTE FDD Small Cell

RF Shielded box with 

standard Samsung S7 

and iPhone 6 using 

CND SIM Cards but 

faking a T-Mobile network

A VoLTE call with the native dialers!



Roadmap

• Kamailio
• CSCFs with ultimate 

performance, scalability and 
flexibility

• MMTel-AS, SCC-AS, etc

• Security: IPSec / TLS

• OpenEPC
• ICS

• SRVCC

• CSFB

• VoWiFi

• Supplementary Services
• MMTel Application Server

• Phones
• Further models and 

configurations

• VoWiFi, Vo3G

• Convergence with PS
• OpenEPC MSC

• Directly emulating IMS UEs 
when connected on 2G/3G
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Roadmap Functional Items

A. Diameter Interfaces
1. Upgrade of Cx to Rel.12

2. Upgrade of Sh to Rel.12 for Kamailio - client_sh

3. Upgrade of Rf to Rel.12 for Kamailio - client_rf
4. Upgrade of Ro to Rel.12 for Kamailio - client_ro

B. Mobile devices
1. iPhone carrier profile for experimentation

2. Android devices, unfortunately per vendor: Samsung, 
Google Nexus, LG, HTC, Sony, etc

C. VoWiFi - how to enable in phones and test

D. CSCF state
1. Dialog state saving, to enable full horizontal scalability.

2. Performance considerations, if any

E. GSMA VoLTE specs
1. IR.92 - how much can be covered today and do a 

priority list on the rest

2. IR.88 & others

F. SMS Center
1. Extensions maybe for full codec support, encodings, etc
2. What interfaces to add? Closed source 

implementations available for SMPP, Diameter, MAP, 
etc

3. We have Diameter (SGd) interfacing and can offer 
OpenEPC as a platform for NAS/GSM-L3 delivery as 
alternatives

G. IMS Centralized Services - telephony core for 
2G/3G legacy networks

1. Single core for both VoLTE/VoWiFi and 2G/3G PS voice 
& SMS

H. IPSec
1. Proper implementation of the Security-

Client/Server/Verify headers

2. Implementation of Ipsec

3. Use of TLS as alternative

I. USSI/USSD support

Missed something? Let us know and join us!
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