' IPv6 Deployment in Germany and Croatia
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Carrier Challenges.
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The DT Group & IPvO.

Mobile Networks Fixed Networks
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= Service Offering in 16 countries = Service Offering in 11 countries

= Private and/or Public IPv4 addresses used for = Mainly Public IPv4 addresses used for Customer
Customer Facing Services. RFC1918 Address space Facing Services. No NAT functionality deployed within
shared across DT Affiliates. the network.

= |Pv6 introduction driven by Private IPv4 exhaustion = |Pv6 introduction driven by Public IPv4 exhaustion
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Fixed Networks.

= All new DT IP-based DSL connections in Germany are offering Dual-Stack IPv4/IPv6 since
Sep 2012
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How Does IPv6 Impact Mobile Networks?

= Two kinds of impact
= Platforms forwarding IPv0 traffic
= Platforms processing IP addressing on the application level

= Dual-Stack support
= Two primary PDP bearers IPv4 & IPv6 since 3GPP Rel-99

= New IPv4v6 PDN type as of Rel-8 LTE networks, Rel-9 2G/3G
networks

= |Pv6 support required ... nearly everywhere
= Terminals, Packet Core, Transport Network

= OSS/BSS systems, ...
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Packet Core Impact

3. Dual-Stack using single PDN / RAB

Terminal
GGSN
PDN-GW

SGSN
SGW
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Moving Forward: Architectural Cornerstones.

Simplicity
Ethernet Transport

100 GE in Core & Aggregation, 400GE and 1TE ahead
IP & Optical: “black link”, coherent optics where needed

IP
IPv6-only network
IPv4 and (if needed) MPLS as a service

IT Speed for NT: Infrastructure Cloud Model

Software Defined Networks
Realtime OSS
Service Modeling
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The TeraStream Architecture.

Infrastructure Cloud
(TV, IMS, CDN, OTT, ...

Infrastructure Cloud
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)

intern

DWDM

// // "’“\

5 L2:MSAN L2 Agg e L2 Switch @ L2 Agg

xDSL A Mobile FTTx

© Deutsche Telekom AG, 2013 Axel Clauberg 23-Jan-2013

8



What’s in the Infrastructure Cloud ?

-

I EpE Value Services
IPTV, VoD
I . I
Content Components Self-Provisioning

Portal

Provider 1
Logacy
Network Protocols
Content Services (DHCP, (IPv4, MPLS,
Provider 2 DNS, OSS) PPPoE)

40% of
traffic

10% 50% of traffic
In-country «— ' Gy
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IPv4 Service

Legacy Services like IPv4,
MPLS will be tunneled and
produced in the datacenter

IETF Softwire Working Group:

Dual-Stack Lite RFC 6333

moves from IPv4 to IPv6
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Service Differentiation through Addresses.

56 8 04

Provider User - Host

Registry/IANA assigned Servicebits Netzstrukturbits

P Public O=SP-i1ntern, l=extern

I Infrastructure O=end user, l=infrastructure packet

E Endpoint/Service O=endpoint, l=service

SSS Service Type O=res, l=iInternet, 4=video, 5=L2, 6=voice, 7=mgmt
M O=fixed, l1=mobile endpoint

Examples: Source Destination
PIESSS PIESSS

000110 011110

011110 000110

User (best effort) X00001 X00001

User -> Internet (best effort)100001 XXXXXX

- Internet -> User (best effort)XXXXXX 100001
Lan-Lan service 010101 010101




TeraStream Launch @ Hrvatski Telekom, 10-Dec-2012.

Croatia (4.3m people 76 per sg km, 1m house holds, 56,600 sq km, $80bn GDP )
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= Native IPvb Network

= Access Speeds upto 1 Gb/s

= 500 Pilot Customers

s i
"‘ Sveti |
Ivanin‘R’aM Dugo Selo arM:L
TeraStream in |
Sona Croatia "
‘ i [ B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN B BN BN BN B BN |

© Deutsche Telekom AG, 2013 Axel Clauberg

23-Jan-2013


http://en.wikipedia.org/wiki/Croatia
http://en.wikipedia.org/wiki/Demographics_of_Croatia
http://en.wikipedia.org/wiki/Geography_of_Croatia
http://en.wikipedia.org/wiki/Gross_domestic_product

Summary.

= |Pv6 Introduction in existing networks made only slow progress in the market.
= Dual-Stack available for DT’s German IP-based fixed customers since Sep 2012.
= Dual-Stack in Mobile networks coming to the market in 2014,

= New Network Architectures like DT’s TeraStream show that native IPv6 can deliver a
significant experience boost for the customers and significant cost benefits for the carrier

= Legacy IPv4 or MPLS delivered as a service.
= DT’s TeraStream pilot launched at Hrvatski Telekom on Dec 10, 2012
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... I1'S our passion and our enabler for growth

Life Is for sharing.
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