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Target

The goal of this initiative is to test migration scenarios from GPON to new technology of access network in
real field implementation for the following target scenarios:

= (Co-existence new technology with GPON in common passive network
= Pure new technology
Subject of migration was not implementation to OSS/BSS .

Migration way consist:
= Basic Lab tests and configuration 3PP services (voice, data, TV)
= Field installation including four friendly customers connected
= Configuration setup
= Functionality tests

Expected migration outcome:
= Time

Financial
= Resources <> Human
Materials

_~
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Initialization setup - technology g@

HUAWEI
o p————— OnT
Huawei MAS600T GPON Huawei
16 x slots for services cards (positions 1-8 a 11-18) - both devices are deployed in network

64/128 aggregates (4/8 per card) o .

, -they provide interfaces for connection of home network
Uplink up to 4x10Gbps devices - Internet router, STB for IPTV service, IP
Dynamic range 28/32dB (B+/C+) phones
Maximal splitting ration 1:128 -they also provide analogue interfaces for connection of
Range for 1:64 splitting ration and C+ card - 20km legacy telephones

HG850 HG850a
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Initialization setup - configuration

Structure of network:
Point - to - MultiPoint

Splitting ration:

1:64 (preferred), in same case 1:32 (extend reach reason for 354HHs)

No. of splitting stages:

---------------

nnnnnnnnnnnn 2

1 (preferred), in same cases used 2 stages for rural area - long drop fibre Innnn-an-

Distribution points:
PODB are outdoor street cabinets (in some case are located inside)

Technology:
G-PON according to U ITU-T G.984 Ol ke SL / | i
ny el | L,
Configuration: 2,5GB/1,25GB (down/up), (Cic’i‘%"il,‘;an o
1490nm / 1310nm (down/up), 1530-1565nm 1625%75,"“
1550nm is not used L]

1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 2 [nm]

Services:
3PP (video - IPTV, voice, data) + services with added values

Present status (end of May 2012) - statistical network parameters

Home passed: 360ths. HHs OLT aggregate utilization: ~49% No. of splitters:: 1975 pcs.
Home connected: 55ths. HHs No. of PODBs: 1610 pcs. No. of splitting ports: 121 089 pcs.
HHs Penetration: ~15% No. of OLT site: 60 localities
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Initialization setup - network

Primary part of access network

Secondary part of access network

Home network

GentralOfiice ... ... S e e Block of flats
[ e Distribution Point [ |
OLT ODF | i Customer
| | IFioor c abinet Socket ONT
| (o) (@] |
| patcheord ! feeder fibre drop fibre | pigtai patchcord
imsde i e s,
Street cabinet
________ Block of flats
Patchcord / Pigtail M
— Optical cable |Flgc_>r_c_apinet ONT
-=  Optical connector S
-=  Mechanical splice | pigtail '
—e—  Fusion splice inside
—~E Splitter e <!
Duct $€;;=
i ',‘.06950 450,
Multiduct NS oy
Microtube B o e _
24x5/3 5mm 19x5/3,5mm 12x5/3,5mm 7x5/3,5mm 4x5/3,5mm 1x5/3,5mm
® € ® ®
Cable - i — > - > -
One fibre cable 1 f. Minicable 96 f. T721. 48 f. 24 1. Blown fibre unit  12f. 8f. 4f. One fibre cable 1 1.
; _ITU-T G.657A _ ITU-T G.652D o= ITU-T G.652D 2n z ITU-T G.657A &
Fibre type - > = [TU-T G.657A - g
; SCIPC
Connectors [ scinpc e
[ - E2000/APC
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Migration technology WDM-PON @ LG-ERICSSON 2

LG-Ericsson EAST1100 WDMPON LG-Ericsson
8 service slots: for PON, CES, and Eth. Interface cards 100Mbit/s US/DS symmetrical WAN, plug and play
2 Switch slots: for Switch/Network Interface card colourless optics
Up to 8 SFP+ uplinks (GE/10GE) per Switch card 4x10/100BT LAN, POTS
32 wavelength / 100M PON card Comprehensive Service Mappings: 802.1¢, QiQ
* 16/32 wavelength / 1G PON card Advanced QoS and Classification Capabilities
* upto 8 PON IF cards per shelf Dying gasp & Ethernet OAM
Downstream 1573-1600nm - 100GHz channel interval
Upstream 1533-1559nm - - 100GHz channel interval EARU 1212 - residential ONT
Range 20km

‘-
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Migration procedure WDM-PON

Distribution point

| In-house cabling + Home network

Quitside plan
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Outcome WDM-PON; Time consumption - migration phases

One customer 32 customers
Phase hours Phase hours
Preparation procedures 84,00 Preparation procedures 84,00
Coexistence GPON and WDM PON| 1,30 Coexistence GPON and WDM PON| 8,75
Pure WDM PON 0,65 Pure WDM PON 0,65

Phase | Location |Tasks

0,7%

OLT commissioning, configuration 1,5% 0,8%
E @ 2 |ONT configuration
® 3 IS Connectivity tests & service simulation
§ § % Coexistence tests GPON/WDMPON
g a — AWG & Coupler examinantion
Throughput, latency, frame losss tests
T ‘ac'j AWG & Coupler installation
o % 5 |Customer migration
e ©  |Documentation & administration
2 K Patchcords/cabling preparation 89,9%
o QO g prep:
E 'S GPON disconnection
8 g Coupler installation 1 024 customers 5120 customers
S WDM PON & GPON connection Phase Phase
© Documenjcation & administration Preparation procedures 84,00 |Preparation procedures 84,00
g g |couplerdismenting Coexistence GPON and WDM PON]| 298,00 | Coexistence GPON and WDM PON| 1 480,00
2 = = [PemerepiieT cemeriing Pure WDM PON 12,40 |Pure WDM PON 72,00
= (ZD © |Documentation & administration 2 80 3.4% 550
0o | B o [Couplerdismantling :
g g ;E) Disable GPON aggregate port OLT
O °  [Documentation & administration
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Outcome WDM-PON; Time consumption - skills/knowledge of staff

One customer
Skills/Knowledge hours

Expert 24,00
Engineer 60,00
Technician 1,28
Support 0,67

1,5% 0,8%

27,9%
698%‘

Remark: Time consumption for travelling and logistic are not included.

32 customers
Skills/Knowledge hours

Expert 24,00

Engineer 60,00

Technician 9,28

Support 0,83
0,9%

638’

25,5%

1 024 customers
Skills/Knowledge hours

| Expert 24,00
B | Engineer 60,00
B | Technician 289,33
B | Support 21,50

‘52%

5120 customers

Skills/Knowledge hours
B | Expert 24,00
B | Engineer 60,00
| Technician 1 446,67
B | Support 106,83

1.5% 379

Ofst
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Qutcome WDM-PON; Time consumption according to skills/knowledge staff

1 700,00
1 600,00
1 500,00
1 400,00
1 300,00
1 200,00
1100,00
1 000,00
900,00
800,00
700,00
600,00
500,00
400,00
300,00

200,00
Y 100,00

Hours

Variable costs

Fix costs ¢ 0,00

_L!

1

32

1024

5120

CO - Support

0,08

0,08

2,67

13,33

® CO - Technician

0,32

0,32

10,13

50,67

Street cabinet - Support

0,42

0,58

18,67

93,33

u Street cabinet - Technician

0,97

8,72

278,93

1 394,67

® | aboratory - Engineer

60,00

60,00

60,00

60,00

Laboratory - Expert

24,00

24,00

24,00

24,00

# customers

Ofst
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Migration technology TWDM-PON g@

HUAWEI

| Operatorrequirementsof NGPON2 [ 40GPON

Co-existence Co-exist with legacy PONs on the same ODN Same ODN as G-PON/XG-PONT1

ONUs per feeder > 1:64 split ratio 20km reach + 1:512 split ratio

Fiber reach > 40km fiber reach 60km reach + 1:32 split ratio

Provisioning and Management It is important that the deployed ONUs are colorless Colorless ONU

Capacity DS: 40G,US:10G DS: 410G, US: 472.5G

Open access Optional Wavelength stacking

Service TBD Dynamic wavelength management

Power budget TBD 38dB(Ds: Tx=+10dBm Rx=-28dBm;

US: Tx=+2dBm,Rx=-36dBm)

Standardization status: ITU-T Q2: 2011/2012, G.multi (MAC for 40G TWDM-PON) standard project was approved and may complete in the end of 2012.
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Migration procedure TWDM-PON
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Phase |Location|Tasks

Outcome TWDM-PON; Time consumption - migration phases

One customer

32 customers

Phase hours Phase hours

Preparation procedures 76,00| |Preparation procedures 76,00
Coexistence GPON and WDM PON 0,30| |Coexistence GPON and WDM PON 2,88
Pure WDM PON 0,18| |Pure WDM PON 0,18

0,4% _0,2%

99,4%

1 024 customers

Phase
Preparation procedures

hours
76,00

3,6% 0,2%

5 120 customers
Phase
Preparation procedures

76,00

OLT commissioning, configuration
S 4 2 [ONT configuration
s 3 © Connectivity tests & service simulation
§ 8 §  |Coexistence tests GPON/TWDMPON
Q. — Coupler examinantion
Throughput, latency, frame losss tests
% .3 Patchcords/cabling preparation
5 %5 |GPON disconnection
g f_g Coupler installation
Q 5 TWDM PON & GPON connection
O O Documentation & administration
v==| ® Q Coupler dismantling
S g O € & |Disable GPON aggregate port OLT
o o X5 ; - :
~ O Documentation & administration

Coexistence GPON and WDM PON

88,80

Coexistence GPON and WDM PON

444,00

Pure WDM PON

4,80

Pure WDM PON

24,00

2,8%

4,4%

SE
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Outcome TWDM-PON; Time consumption - skills/knowledge of staff

One customer
Skills/Knowledge hours

Expert 16,00
Engineer 60,00
Technician 0,32
Support 0,17

0,4% 0,2%

32 customers
Skills/Knowledge hours

Expert 16,00
Engineer 60,00
Technician 0,32
Support 2,75

0,4% 3,5%

1024 customers
Skills/Knowledge hours

B | Expert 16,00
B | Engineer 60,00
B Technician 5,07
B | Support 86,67

Remark: Time consumption for travelling and logistic are not included.

3,0%

5120 customers

Skills/Knowledge hours
Expert 16,00
Engineer 60,00
Technician 25,33
Support 433,33

SE
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Qutcome TWDM-PON; Time consumption according to skills/knowledge staff

550,00
) 500,00 L
>
o
T
450,00 L
400,00 —
350,00 EEE—
300,00 EEE—
250,00 EEE—
200,00 EEE—
Variable costs 150,00 [
100,00
50,00
Fix costs
0,00
1 32 1024 5120
CO - Support 0,17 2,75 86,67 433,33
® CO - Technician 0,32 0,32 5,07 25,33
Street cabinet - Support 0,00 0,00 0,00 0,00
m Street cabinet - Technician 0,00 0,00 0,00 0,00
® | aboratory - Engineer 60,00 60,00 60,00 60,00
Laboratory - Expert 16,00 16,00 16,00 16,00

# customers

Ofst
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COHC|USiOﬂ; Interruption time of services

WDM-PON
Location Activities Interruption  Min. ** Max.**
Preparation of coexistence |. phase cO , Couplermstallgtlon , 4m!n. 20min. [24min.
Street cabinet| AWG, Coupler installation 20min.
Customer migration Il. phase Street cabinet Reconnectior? Splitter >AWG 15m?n. 15min. 118min.
Customer ONT connection & setup 3min.
Final status™|lll. phase cO , Couplerd?smantl?ng 3m?n. 3min. | 6min.
Street cabinet|Coupler dismantling 3min.
2 38min. |48min.
TWDM-PON
Location Activities Interruption
Preparation of coexistencel |. phase |CO Coupler installation 4Amin.
Customer migration| Il. phase | Customer ~ |ONT connection & setup 5min.
Final status*|lll. phase|CO Coupler dismantling 3min.
2l 12min.

*in interruption time is not included re-setup all ONTs
** minimum is meaning full coordination all activities and maximum is coordination nothing

Ladislav Petko / G-PON migration to new technologies 10/09/2012 17



COHC|USiOﬂ; Time consumption

Implementation time

WDM-PON TWDM-PON
Migration of 1 024 customers 395 hours 170 hours WDM-PON is 2,3% longer
Migration of 5 120 customers 1637 hours 544 hours WDM-PON is 3,0% longer

Implementation time is approximately 3 times longer for WDM-PON as TWDM-PON!

Skills/knowledge of staff

1 024 customers 5 120 customers
WDM-PON TWDM-PON WDM-PON TWDM-PON coefficients
Expert 24 hours 16 hours 24 hours 16 hours 8.x
Engineer 60 hours 60 hours 60hours 60 hours 4.x where ,x“is basic salary
Technician 289 hours 5 hours 1447hours 25 hours 2.X
Support 22 hours 87 hours 107hours 433 hours X

Then for 5 120customers and  WDM-PON: 24.8.X+60.4.x+1447 .2.x+107x =3433x  Ais 2 582x/5120customers
TWDM-PON: 16.8.x+60.4.x +25.2.x +433x =851x what is approx. O,5x/Cu3tomer.

For example if x = 500€ (basic salary) then implementation WDM-PON will be expensive about 250€/customer like TWDM-PON.

Remark: Time consumption for travelling and logistic are not included.
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Thank you for your attention.




Backu P; TWDM-PON spectral range
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