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NGA network - definition

W

* HAKOM

NGA network - not fully copper-based access network,
capable of providing broadband access services with sustained
bandwidths clearly higher than those available with fully
copper-based access networks.

NGA network - consist wholly or in part of optical
elements and are capable of delivering broadband access
services with enhanced characteristics (such as higher
throughput) as compared to those provided over already
existing copper networks. NGA services can offer transfer rates
of over 30 Mbps and therefore meet the broadband coverage
target.

... many different definitions

FIBRE OPTIC CABLE GETS CLOSER TO THE
SUBSCRIBERS.
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l\ﬁ NGA network - cost
KOM

« CO actives - the active equipment in
& Deploymentdk the central office
scomwedr |+ Subscriber actives - equipment
" Materil 2% installed on subscriber premises

« Material - fiber optic cable,

enclosures and other passive
hardware

Cost breakdown of a FTTH project. Source: FTTH Council

Capex Equipment Deplovment

« Capex (67 %)

HOoLT
M Fibre . . . .
trenching e = Customer Driven « Service provisioning
M Equipment [Chassis+rack+shelf) ( (0) )
Deployment Equipment Installation 24 /o

« Operational cost (9 %)

Service Provisioning Operational Cost ™ Maintainance CPE

B CPE Equipments
12%
B gutdoor & Indoor
Installation
Administration

Split up of costs for an FTTH network

M pMaintainance inside
Plant

M Maintainance outside
Plant

M Operational Planning

M pMarketing

M price and Billing
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NGA network architectures

Next

— Generation —

Network

Next Generation Access

Cabinet
Fiber to the Cabinet (FTTC) twisted pair VDSL2 /*“\
< 1 km, up to 50 Mbps :
Distribution
Fiber to the Distribution point (FTTdp) Point IE i ( - FTTdp
:
< 500 m, up to 400 Mbps g‘
Fiber to the Distribution point (FTTdp) Distribution -
Point G. Fast /\\ FTTdp %
< 200 m, up to 1 Gbps V‘ r 5
@
Fiber to the Building (FTTB) - P2P or P2multiP f - N a
- FTTB =
P (=]
Fiber to the Home (FTTH) - P2P or P2multiP /\Q\
R . FTTH
£ ]\JL
Cabinet 3
2 Fiber Distribution Network E Sg:)‘(’ec"a“g,ga' ®
i
N
¢
: Fiber Distribution Network '% ) « A
wireless MAN {
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NGA network architectures
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DSL technology

17a profile | Vplus (35b profile) | G. Fast
(106 MHz)

Short loops (< 250 m)

Medium loops (< 500 m) M M

Long loops (> 500 m) M |

Density (max subs.) 400 200 16 - 48
Outside plant costs S SS SN
Standards M M M

Source: Alcatel-Lucent
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NGA network architectures

HFC technology

DOCSIS 1.0

DOCSsIS 1.1

DOCSIS 2.0

DOCSIS 3.0

DOCSIS 3.1

3.1 FULL DUPLEX

Standardization

1997

2001

2002

2008

2016

2017

Max. capacity
(downstream)

40 Mbit/s

40 Mbit/s

40 Mbit/s
1,2 Gbit/s

10 Gbit/s

10 Gbit/s

Max. capacity
(upstream)

10 Mbit/s

10 Mbit/s

30 Mbit/s

200 Mbit/s

1 Gbit/s

10 Gbit/s

HAKOM © 2015

26.9.2017.



NGA network architectures
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PON technology

1995 2000 2005 2010 2015

APON = 155M /1550
."-;.
@ oo =
FSAN

NG-PON1 = 10G/2.5G

NG-PON2 - 40G/10G
— 1G-EPON 16/1G IEEE £02.%ah

10G-EPON 10G/1G & 10G/10G IEEE BOX.2av

PON Standards Evolution; Source: Alcatel-Lucent
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How to reduce CAPEX for NGA networks?
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k+ Investment - risk sharing

Municipality - M
Incumbent operator - 10
Alternative operator - AO

High urban area

Urban area

Rural area

brownfield

M- X
10-M
AO - ¥
M- [X]
I0-M
AO - [X]
M- ¥
10 - XI
AO - X]

greenfield

M- X
10-M
AO - ¥
M- [X]
I0-M
AO - [X]
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10 - XI
AO - [X]
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How to reduce CAPEX for NGA networks?
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K+ Directive 2014/61 on broadband cost reduction - 4 main elements
«pillars”

K+ Access to and transparency of existing physical infrastructure
K+ Coordination and transparency of planned civil works

K+ Permit granting

K+ In - building infrastructure

All EU Member States must transpose the Directive into national
legislation with the provisions taking effect by 1 July 2016
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How to reduce CAPEX for NGA networks?
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K+ Choose the optimal solution for the dedicated area

Environment Type of FTTx site Deployment technology
__—Conventional
. =l duct
Gity:ares Brownfield? Y
/ | X BT e Blown microducts
lultidwelli | R ‘erertt? &
Multidwelling L L it (cables and
units . : g ‘ hg blown fibre units)
3 VIV NIAE s  — ——Direct
Open - or buried
residential Overbuild? < Pro——s ;
© #f  Greenfield? - ~Aerial
Rural area T
" ~—Rights
of way

Type of FTTx solution; Source: FTTH Council
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How to reduce CAPEX for NGA
networks?
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K+ Infrastructure sharing — open access approuch

|_PTP Fib
“Bitstream” unbundling = L po;\, re =

Active unbundling

W T e T S Cm———————— O — WS W mm— m— —— — — | — W m—

Passive unbundling

One A per SP

Wawvelength unbundling

WDM PON |
One A per sub
PTP Fibre |
— PTP Fibre |
PON

Fibre unbundling

PTP Fibre
PON

Sharing of ducts, poles, etc.

Classification of infrastructure sharing for P2P and P2multiP; Source: FTTH Council

Mono-fibre
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Conclusion
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1. Sharing knowledge about importance of this infrastructure.

2. Construction (Investment in) NGA networks has no alternative -

it is ,must have” infrastructure for society growth.
3. .No need to break the bank” - reuse existing copper (coax).

4. Invest in NGA network accordingly resources (financial & expert

workers).

5. It's time for ,rool - out”.

HAKOM © 2015 17 26.9.2017.



KOM

ngiyabonga
daﬂ Mj . esekkir ederin

CNacnOO0 i Vi a [
= - lilos gankie= < hlauudaram an Je o mamnnu = xeana
; == gsanle Mg,
i mmmem =mochchakkeram &
suluay=,

- dekuu = chnuwkalnulmun gracies U [al ]h m allh a al
Ub” | d Wi g Sll "ya !ﬁ”ﬂ kh”ﬂn[‘mffp “U aligate = dakU]Bmu!muamz

E <2 pjisluke
= kimsahhamim E lahme‘ 3 ﬂll]|Dh dhanyavadaualu L] ShUk"ya £ Mepcm

(S@ NFA = 7FAFEI llElIe ° m B [ |
1 |5 ]
= J
w

mahalo

dh leat

bayarlalag  nandi

N gracie

=B iy3lg
maumu
koszonom

jun fankon 260

!

Stjepan VodolSak
H. FOR NETWORK INDUSTRIES |

ROBERTA FRANGESA MIHANOVICA 9
HR-10110 Zagreb, CROATIA

Tel: +385 (0)1/7007 007
HAI(OM Fax: +385 (0)1/7007 070
www.hakom.hr

HAKOM © 2015

18

26.9.2017.



