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DISCLAIMER

This presentation contains forward-looking statements that reflect the current views of Deutsche Telekom management with respect to future events. These forward-
looking statements include statements with regard to the expected development of revenue, earnings, profits from operations, depreciation and amortization, cash flows 
and personnel-related measures. You should consider them with caution. Such statements are subject to risks and uncertainties, most of which are difficult to predict and 
are generally beyond Deutsche Telekom’s control. Among the factors that might influence our ability to achieve our objectives are the progress of our workforce reduction 
initiative and other cost-saving measures, and the impact of other significant strategic, labor or business initiatives, including acquisitions, dispositions and business 
combinations, and our network upgrade and expansion initiatives. In addition, stronger than expected competition, technological change, legal proceedings and 
regulatory developments, among other factors, may have a material adverse effect on our costs and revenue development. Further, the economic downturn in our markets, 
and changes in interest and currency exchange rates, may also have an impact on our business development and the availability of financing on favorable conditions. 
Changes to our expectations concerning future cash flows may lead to impairment write downs of assets carried at historical cost, which may materially affect our results 
at the group and operating segment levels. If these or other risks and uncertainties materialize, or if the assumptions underlying any of these statements prove incorrect, 
our actual performance may materially differ from the performance expressed or implied by forward-looking statements. We can offer no assurance that our estimates or 
expectations will be achieved. Without prejudice to existing obligations under capital market law, we do not assume any obligation to update forward-looking statements 
to take new information or future events into account or otherwise.
In addition to figures prepared in accordance with IFRS, Deutsche Telekom also presents non-GAAP financial performance measures, including, among others, EBITDA, 
EBITDA margin, adjusted EBITDA, adjusted EBITDA margin, adjusted EBIT, adjusted net income, free cash flow, gross debt and net debt. These non-GAAP measures 
should be considered in addition to, but not as a substitute for, the information prepared in accordance with IFRS. Non-GAAP financial performance measures are not 
subject to IFRS or any other generally accepted accounting principles. Other companies may define these terms in different ways.
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INTEGRATED NETWORK STRATEGY (INS) 
SMART APPROACH ON OUR WAY TO FTTH

Best broadband

DSL
Hybrid

Devices
LTE

1 LTE rollout

2 Fiber rollout

3 Vectoring

4 Hybrid access

+

+

+
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INS: CAPEX EFFICIENT AND RAPID ROLLOUT OF 
BEST-IN-CLASS LTE NETWORK
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LTE rollout plan – Outdoor pop coverage
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INS: FIBER UPGRADE OF FIXED NETWORK IS A SMART 
“NO REGRET MOVE” TO FTTH
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VectoringFTTH

VDSL VDSL-Vectoring

Download Upload
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Capex per connected home

Higher coverage with lower capex
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Vectoring performance upgrade1

in %

Fiber rollout plan – Coverage
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INS: HYBRID REVOLUTION THROUGH COMBINATION OF 
FIXED AND MOBILE FOR SUPERIOR SPEED EXPERIENCE
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in Mbit/s

Downlink data rates1

in Mbit/s

Uplink data rates1

VDSL-VECTORING BANDWITH INCREASES
SIGNIFICANTLY COMPARED TO VDSL…

40

30

20

10

0

x4

VDSL-Vectoring

40

VDSL

10

VDSL-Vectoring

50

x2

80

100
100

0

60

20

40

VDSL

1) Real life performance depending on copper  cable length 
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INS fully covers customer use cases for the next decade

VECTORING AND HYBRID PROLONGATE THE COPPER 
LIFECYCLE UP TO 10 YEARS

100
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0

2025202020152010

FTTC Vectoring-Hybrid

FTTC Vectoring

ADSL-Hybrid

ADSL
% of households
satisfied by DT‘s
bandwidth plans

INS Effect:
Empowering the network
to fulfill customer needs
for a long time



10

MUTUAL INTERFERENCE BETWEEN ADJACENT COPPER 
PAIRS IN A CABLE IS THE MAJOR LIMITATION OF VDSL

CrosstalkVDSL
MSAN1

Cable with multiple copper pairs 

Signal 
per line

Received 
disturbed 

Signal

Downstream Upstream

Cross section of a 
cable with multiple 

copper pairs  
 Crosstalk: Electric signal on each copper pair 

creates “noise”
 Noise disturbs signal transmission of neighboring 

pairs
 The wider the band of frequencies used the more 

crosstalk: VDSL with factor 8x over ADSL2+
 Result: Bandwidth on each pair is reduced by 

crosstalk effects of others

What is the matter with crosstalk?

1) Real life performance depending on copper  cable length 
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VDSL-VECTORING EQUIPMENT OPTIMIZES SIGNALS BY 
INTERACTING WITH CONNECTED MODEMS

Difference
to test signal

Test signal
per line

Vector
MSAN

1.

Receiver 
test
2.

3.

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Modem

Vector
DSLAM

4.

5.

6.Precoded
work signal

Info to MSAN1

Noise cancellation for you and me… Noise cancellation for copper lines…
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Gradual fiber rollout

BASED ON FTTC, VDSL-VECTORING IS AN IMPORTANT STEP 
TO BRING FIBER TOWARDS THE CUSTOMER...

Fiber to the Central Office  – ADSL2+ 
“Classic”

Fiber to the Cabinet – VDSL/VDSL-
Vectoring (Rollout focus of INS)

Fiber near or to the home

CO

CO

Cabinet

DP

CO

Fiber

Fiber

B

≤ 16 Mbit/s

25-100 Mbit/s

50-1000 Mbit/s

FTTH

ADSL2+

FTTC
VDSL/
VDSL-

Vectoring

FTT‚dp1

FTTB

Copper

Copper

1) „Distribution Point“ currently not part of the Telekom access network
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(Household coverage in %)

Time to market: Rapid expansion of broadband coverage…

(Capex per homes passed)

…at affordable costs

ADVANTAGES OF THE FTTC/VECTORING ROLLOUT FOR 
DEUTSCHE TELEKOM

36

further option

>80

2016

65

Q3/2012

Cable 
footprint

≈-70%

ADSL 2+
FTTC (VDSL-

Vectoring)
FTTB

(e.g. G.fast)
FTTH
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 ADSL provisioning from CO site via copper 
(copper in main & distribution cable)

 Limited FTTC footprint with VDSL2 technology

 VDSL-Vectoring provisioning from cabinet site 
(Fiber in main, copper in distribution cable)

 Synergistic fiber connection of bypassing commercial & new building 
areas, apartment blocks, LTE sites etc 

 Opportunistic FTTH rollout & TV Grundversorgung rollout

LEVERAGING POTENTIAL SYNERGIES WITH OTHER ACCESS
NETWORK ROLLOUT PROJECTS

Copper Fiber VDSL-Vectoring enabled copperPassive Cabinet Active Cabinet

New building 
area

Managed 
apartment 

blocks

LTE site

COCO

550m rangeNew building 
area

COCO

Managed 
apartment 

blocks

Access network today Target structure after VDSL-Vectoring rollout

Illustrative
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Competitor’s xDSL access points today

CURRENT REGULATORY ACCESS REGIME

PoPCO

Household/APL Cabinet Central Office Regional Hub    
(900 site)

Central Hub 
(73 site) 

Sub-Loop

1. 2.

VDSL ADSL

Z900

FiberCopper

Physical Access to 
the  local loop

(local-loop-unbundling)

Physical Access to the 
sub-loop

(sub-loop-unbundling) 

Layer 3 BSA 
access at PoP

sites

3.
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Competitor’s access options in VDSL Vectoring areas

BNETZA PROPOSAL FOR VECTORING: OVERVIEW

PoPCO
Sub-Loop

VDSL Vectoring

Z900

1.

Physical Access to the 
sub-loop for VDSL 

(sub-loop-unbundling) 

Physical Access to 
the  local loop

(local-loop-unbundling)

Layer 3 BSA 
access at PoP

sites

Layer 2 BSA at cabinet 
site in case of termination 

by Telekom

2a

Provisioning of Layer 2 
BSA in case of 

preventing sub-loop

1a 2. 3.

ADSL

FiberCopper

substitute for
interim period?

Household/APL Cabinet Central Office Regional Hub    
(900 site)

Central Hub 
(73 site) 
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BNETZA PROPOSAL: AREAS WITH 2ND INFRASTRUCTURE

Access options for Vectoring

 Requires L2 BSA at/close to street cabinet
 Termination of already existing competitor street cabinets if carrier 

refuses to upgrade to Vectoring (not before 2017) 
 Termination of newly established street cabinets with 12 months notice if:
≥ 75 % of buildings in street cabinet area are connected to parallel 

infrastructure (cable/fiber operator)
Telekom has rolled out  more street cabinets than competitors 
Availabiltiy of L2-BSA at street cabinet at the same price as sub-loop 

(= EUR 6.79)

Right of termination (only for Telekom)
 Prerequisite for preventing access to sup-loop: “Suitable” L2 BSA
 Pricing: No provisions (ex-post regulation) yet

 In discussion:
 L2 BSA will be available in 2016
 Will L3 BSA as an interim solution be accepted?

Preventing sub-loop2a1a

PoPCO

Household/APL Cabinet Central Office Regional Hub Central Hub

Sub-Loop
VDSL Vectoring

Z900

3.

ADSL

PoPCO

Household/APL Cabinet Central Office

Sub-Loop
VDSL Vectoring

Z900

ADSL

2a1a 2.1.
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BNETZA PROPOSAL: AREAS WITHOUT 2ND INFRASTRUCTURE

Access options for Vectoring

 Telekom is not able to terminate, but to prevent sub-loop
 First operator rolling out vectoring is privileged and investments are 

protected
 Prerequisite: All companies must offer L2 BSA as substitute
 “Cherry picking” in rural areas may lead to a Greyhound racing, but 

expected only in lucrative spots
 Full coverage of rural areas is unlikely

Preventing sub-loop

 No regional monopolies are permitted, obligations are 
generally symmetrical

 For first time, regulator imposes reciprocal, open access

2a

PoPCO

Household/APL Cabinet Central Office Regional Hub Central Hub

Sub-Loop
VDSL Vectoring

Z900

ADSL

PoPCO

Household/APL Cabinet Central Office

Sub-Loop
VDSL Vectoring

Z900

ADSL

3.2a1a 2.1.
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BNETZA FRAMEWORK ALLOWS USE OF VECTORING

Access to sub-loops can be refused

Priority for Telekom in specific areas

No exclusivity for Vectoring, Open Access

First step towards regionalization 

Regulatory 
certainty and flexible 

framework for 
Vectoring roll-out 



20

Reference-offer 
procedure TAL at 
least 6 months

December 19:
DT amendment 
to the ULL access 
obligations

Notification to 
EU-Commission  
July

Final decision 
BNetzA
August 

Reference-offer 
procedure BSA at 
least 6 months

Final 
decision:  
Q1/14
at the 
earliest

April 08: Draft 
consultation 
paper

National 
consultation 
May 10

August:
FTTC/Vectoring Rollout in non VDSL 
areas

VDSL/ 
Vectoring 
swap

TIMEFRAME VECTORING

Q4/12 Q1/13 Q2/13 Q3/13 Q4/13 … 2015/16

Launch of 
hybrid 
router

Q1/14 Q2/14 Q3/14 Q4/14
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