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Size of G.fast nodes (prevent nodes<32, “too” small)

Size distribution of 4889 Gfast nodes beyond 2122 KVD areas
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- TNO 5
What are the consequences of FTTH with G.fast?

What are the additional cost of FTTH, when all streets cabinets
have fiber (due to VDSL2 deployment), and x% is implemented as
Hybrid FTTH and the rest as Full FTTH?

Cost assumptions

Homes Digging costs 25€/m
passed Fixed cost per node 500 €/node
Variable cost per node 25 €/port
Homes Digging costs into the homes (6m) 25 €/m
connected |Installation costs (full FTTH) 300 €/home
Installation costs (hybrid FTTH) 0 €/home
Homes Equipment costs (Full FTTH) 50 €/home
activated |Equipment costs (Hybrid FTTH) 50 €/home
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Cost analysis of deploying Hybrid FTTH with G.fast

CAPEX in MEuro

350

300

250

200

150

100

50

Cost comparison of deployment to 10813 + 349798 = 360611 locations

(c) TNO, 2013

Full-only FTTH

228.9 + 4875.4 = 5104.3 km digging
9.5 + 244.3 = 253.8 MEuro

879 or 698 Euro/loc

I HA, 50 or 50 Eur/loc
I HC, 450 or 0 Eur/loc
I P, 198 or 148 Eur/loc

[ | HA, other, 50 Eur/loc

S HC, other, 450 Eur/loc
I HP, other, 379 Eur/loc
sum: 879 Eur/loc

sum: 698 or 198 Eur/loc | |

Full & Hy brid FTTH
228.9 + 1520.3 = 1749.1 km digging
9.5 + 69.4 = 78.9 MEuro

879 or 198 Euro/loc

In Amsterdam city and
surroundings

360 000 locations
2100 street cabinets,
10300 G.fast nodes
100% deployment

Full-only FTTH
a 254 M Euro

Mixed FTTH
(Full & Hybrid)
a 79 M Euro

Most cost savings
due to “Homes
connected”
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Cost analysis of deploying Hybrid FTTH with G.fast

CAPEX in MEuro

350

300

250

200

150

100

50

Cost comparison of deployment to 69943 + 290668 = 360611 locations

(c) TNO, 2013

Full-only FTTH

2007.6 + 3096.7 = 5104.3 km digging
74.7 + 179.2 = 253.8 MEuro

1068 or 616 Euro/loc

I HA, 50 or 50 Eur/loc
I HC, 450 or 0 Eur/loc
I P, 116 or 78 Eur/loc

[ | HA, other, 50 Eur/loc

S HC, other, 450 Eur/loc
I HP, other, 568 Eur/loc
sum: 1068 Eur/loc

sum: 616 or 128 Eur/loc | |

Full & Hy brid FTTH
2007.6 + 514.3 = 2521.9 km digging
74.7 + 37.1 =111.8 MEuro

1068 or 128 Euro/loc

In Amsterdam city and
surroundings

360 000 locations
2100 street cabinets,
4890 G.fast big nodes
100% deployment

Full-only FTTH
a 254 M Euro

Mixed FTTH
(Full & Hybrid)
a 112 M Euro

Most cost savings
due to “Homes
connected”
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Cost development of FTTH (prevent small G.fast nodes)

Amsterdam (city+surroundings, 360611 loc) - total deployment costs

100 \ \ \ \
100% = 253.82 MEuro = Full-only FTTH In Amsterdam city and
90 i _
) _ _ , surroundings
80 —<— Mixed, Hybrid-only locations
360 000 locations
70 2100 street cabinets,
— 100% deployment
=
S 60
2 ) .
9 Hybrid FTTH with
o 50 ) C g
® G.fast is significant
g 40 cheaper than Full
L FTTH ....
30 97.00% .... especially
%w% when we prevent
201-96.17% R —— small G.fast nodes
o | :
95.30% 94.15% 91.48% \%0\\@
10 — 87.31%  80.60%
0
0 5 10 15 20 25 30 35

minimum Gfast node size
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Cost development of FTTH (prevent small G.fast nodes)

Amsterdam (city+surroundings, 360611 loc) - total deployment costs

100 \ \ \ !
100% = 253.82 MEuro = Full-only FTTH

90 -~ Mixed, all locations N

80 —<— Mixed, Hybrid-only locations

70
S 60
(7]
@
S 50
) 100%
= 100%
s 40 1009 100%  100% o
2 100 T O

30 oo - i 7

97.00%
20-96.17% =
-
95.30% 94.15% 91.48% \%0\\@
10 - 813l g060%
0
0 5 10 15 20 25 30 35

minimum Gfast node size

In Amsterdam city and
surroundings

360 000 locations
2100 street cabinets,
100% deployment

Hybrid FTTH with
G.fast is significant
cheaper than Full
FTTH ....

.. especially
when we prevent
small G.fast nodes

But remaining
locations are more
expensive with Full
FTTH
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Is this typical for all cities in NL?

* Another geographic study & Den Haag
* Very different beyond street cabinets
e Similar results beyond “g.fast-nodes”

26
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Is this typical for all cities in NL?

* Another geographic study & Den Haag
* Very different beyond street cabinets
e Similar results beyond “g.fast-nodes”

 How about other cities in NL?
 How about elsewhere in Europe?
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Conclusions

detailed geographic analysis of Amsterdam,
using huge databases, covering all wire pairs

20-200m S
v—.
|

/o ="
D
= "‘
- Deploying up 1 Gb/s requires fiber 4GBB (Up to 1 Gbis) FF;L

- Full FTTH: feasible but expensive (c) TNO Meter closet
- Hybrid FTTH, with G.fast: is often feasible and then much cheaper

- Both FTTH solutions require a network upgrade (digging, installation, ..)
- G.fast nodes @ selected splice locations & good location candidates
- Amsterdam: 97% within <250m, 70% even within 100m
- Typically 35-60 ports per G.fast node, on average
- (We observed similar results for Den Haag)

- Cost savings by using Hybrid FTTH are significant (CAPEX)

- Amsterdam: “Hybrid” is only 30% of the costs of “Full” FTTH
- Most savings in transition from “Homes Passed” to “Homes Activated”

Deploying a mix of Hybrid and Full FTTH is an attractive option
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