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DECREE OF THE DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

NUMBER: 257/DIRJEN/2008

ON

TECHNICAL REQUIREMENTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT PASSIVE OPTICAL NETWORK (PON) BASED ACCESS
BY THE GRACE OF GOD THE ALMIGHTY

DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

Considering:          a.  that the use of tools and equipment manufactured, 

                                   assembled, imported for trade and or used in the territory 

                                   of the Republic of Indonesia shall meet the technical

                                   requirements; 

b. that the fulfilment of technical requirements of  telecommunication tools and equipment Passive Optical Network (PON) especially based access  is needed within the framework of supporting interconnection and interoperability in telecommunication;
c. that based on considerations mentioned in points a and b above, it is considered necessary to ratify the Decree of the Director General of Post and Telecommunication on Technical Requirements of Telecommunication Tools and Equipment Passive Optical Network (PON) based Access.
   Bearing in mind: 1.  Law of the Republic of Indonesia Number 36 Year 1999 on
                                   Telecommunication (State Gazette of the Republic of
                                   Indonesia Number 154 Year 1999, Additional State
                                   Gazette of the Republic of Indonesia Number 3881);

2. Government Regulation of the Republic of Indonesia Number 52 Year 2000 on the Provision of Telecommunication (State Gazette of the Republic of Indonesia Number 107 Year 2000, Additional State Gazette of the Republic of Indonesia Number 3980);

3. Government Regulation of the Republic of Indonesia Number 53 Year 2000 on the Use of Radio Frequency Spectrum and Satellite Orbit (State Gazette of the Republic of Indonesia Number 108 Year 2000, Additional State Gazette of the Republic of Indonesia Number 3981);

4. Decree of the President of the Republic of Indonesia Number 9 Year 2000 on Positions, Tasks, Functions, Organizational Structure and Working of State Ministries  of the Republic of Indonesia as amended by the Decree of the President of the Republic of Indonesia Number 94 Year 2006;
5. Decree of the President of the Republic of Indonesia Number 10 Year 2000 on Organizational Units and Functions of Echelon I of State Ministries of the Republic of Indonesia as amended by the Decree of the President of the Republic of Indonesia Number 17 (7?) Year 2007;

6. Decree of the Minister of Communication and Information Technology Number 29/P/M.Kominfo/9/2008 on Certification of Telecommunication Tools and Equipment;
7. Decision of the Minister of Communication Number KM.3 Year 2001 on Technical Requirements of Telecommunication Tools and Equipment;
8. Decree of the Minister of Communication and Information Technology Number 03/PM.Kominfo/5/2005 on  Adjustment of Nomenclatures of a number of Decisions/Decrees of the Minister of Communication which regulate Special Material Contents in the field of Post and  Telecommunication;
9. Decree of the Minister of Communication and Information Technology Number 21/PM.Kominfo/10/2005 on  Guideline for the Implementation of Tariffs of Non-Tax State Income on Charges of Certification and Application for Testing of Telecommunication Tools and Equipment;
10. Decree of the Minister of Communication and Information Technology Number 25/P./M.Kominfo/7/2008 on  Organizational Structure and Working of the Department of Communication and Information Technology;
11. Decision of the Director General of Post and Telecommunication Number 102/Dirjen/2008 Year 2008 on Grouping of Telecommunication Tools and Equipment for the Sake of Certification.

DECIDES

To ratify              :
DECREE OF THE DIRECTOR GENERAL OF POST AND

TELECOMMUNICATION ON TECHNICAL                          REQUIREMENTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT PASSIVE OPTICAL NETWORK (PON) BASED ACCESS 

Article 1

The telecommunication tools and equipment Passive Optical Network (PON) based access shall comply with the technical requirements as indicated in the Attachment of this Decree.

Article 2

The implementation of the testing of telecommunication tools and equipment Passive Optical Network (PON) based access shall be guided by the technical requirements as stated in Article 1.
Article 3

This Decree shall come into force on the date of its ratification

                                                    Done at :               JAKARTA

                                                    On         : November 6,  2008

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

DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

Signed

BASUKI YUSUF ISKANDAR

Copies of this Decree are sent to:

1. Minister of Communication and Information Technology;

2. Secretary General of the Department of Communication and Information Technology;

3. Inspector General of the Department of Communication and Information Technology;

                           ATTACHMENT :     DECREE OF THE DIRECTOR GENERAL

                                   OF POST AND TELECOMMUNICATION   

   NUMBER           :    257/DIRJEN/2008

   DATE                 :    November 6,  2008

   __________________________________________________ 

TECHNICAL REQUIREMENTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT PASSIVE OPTICAL NETWORK (PON) BASED ACCESS

CHAPTER I

GENERAL PROVISIONS

1.
Scope

The technical requirements of telecommunication tools and equipment of broadband access based on fiber optic using Passive Optical Network (PON) technology and referring to standard of ITU-T G.984 Series and IEEE 802.3ah, cover:

a. General provisions (scope, definition, configuration, acronyms and terms);

b. Technical requirements (general requirement, electrical requirement, performance requirement, NMS Interface requirement, and EMC requirement);

c. Completenes of equipment (equipment identity and equipment guide);

d. Testing (sampling method, test method, conditions for passing the test), and
e. Marking
2.
Definition

Passive Optical Network (PON) is a broadband access network architecture based on optical fiber using passive optical equipment so that it may be used on point-to-multipoint configuration.
3.
Configuration

In general, this broadband access network architecture based on optical fiber consists of:

· 
Optical Line Termination (OLT);

· 
Optical Distribution Network (ODN);
· 
Optical Network Unit/Optical Network Termination (ONU/ONT) 
[image: image1.emf]
Figure 1. Passive Optical Network (PON) General Service Architecture 

4.
Acronyms

CoS
:  Class of Service
D
:  Directivity

dB
:  Decibel

DHCP
:  Dynamic Host Configuration Protocol

DSCP
:  Differentiated Services Code Point

DSL
:  Digital Subscriber Line

EPON or GEPON
:  Ethernet or Gigabit Ethernet Passive Optical

               (GPON?)     Network

FE
:  Fast Ethernet
FXS
:  Foreign Exchange Station

GEM
;  GPON Encapsulation Methods
GPON
: Gigabit-capable Passive Optical Network 

ID
:  Identification 

IEEE
:
Institute of Electrical and Electronics Engineer

IGMP
:  Internet Group Multicast Protocol

IL
: Insertion Loss

ITU-T
: International Telecommunication Union- 


  Telecommunication

MAC
:  Media Access Control

MLM
:  Multi Longitudinal Mode

NRZ
:  Non-return to zero

NMS
:  Network Management System

ODN
:  Optical Distribution Network

OLT
:  Optical Line Termination

ONT
:  Optical Network Termination

ONU
:  Optical Network Unit

ORL
:  Optical Return Loss
PDL
:  Polarization Depending Loss
PIM-SM
:  Protocol Independence Multicast-Sparse Mode

PMD
:  Physical Media Dependent

PON
:  Passive Optical Network

RF
:  Radio Frequency

RL
:  Return Loss

SLM
:  Single Longitudinal Mode

TDMA
:  Time Division Multiple Access

VLAN
:  Virtual Local Area Network

WDM
:  Wavelength Division Multiplexing

QoS
:  Quality of Service  

5.
Terms

a. Downstream 
:  The transmission direction of the light wave from

                                       OLT to ONU/ONT.

b.
Upstream
:  The transmission direction of the light wave from

                                      ONU/ONT to OLT.
c.
ODN
:  Part of optical fiber cable network located between

                                      the end of OLT facing the optical fiber cable and

                                      the end of ONU/ONT facing optical fiber cable.

d. ORL                      :  Optical Return Loss, the disappearance of the

                                      power due to  the light that has turned to the

                                      opposite direction.

e. OLT


:  Optical Line Transmission, the component of 

                                      optical fiber cable network connected to outdoor
                                      network and connected to a number of ODN.
f. ONT*


:  Optical Network Transmission, an active device

                                      forming a subsystem of PON device which functions

                                      as an interface at the side of the customer (UNI)

                                      with the PON network directly positioned at the

                                      customer location as a termination point of PON

                                      network. 

g. ONU*

:  Optical Network Unit, an active device forming a

                                      subsystem of PON device which functions as an

                                      interface on the side of customer (UNI) with the

                                      PON network which still needs an additional

                                      termination network device (NT) on the side of 

                                      customer such as modem.

h. Single cable
:  An optical fiber cable used as common media for 

                                      downstream and upstream.

i. 
Double cable
:  Two optical fiber cables used as media for

                                      downstream only or for upstream only.
j. 
MLM Laser

:  Multi Longitudinal Mode Laser, laser with incoherent

                                      light.

k. SLM Laser

:  Single Longitudinal Mode Laser, laser with coherent
                                      light.

l. Spectrum width
:  The width of laser light spectrum measured at

                                       amplitude -20 dB from its peak.

m. Extension Ratio
:  A ratio of the average level of bit 1 and 0 

                                      measured respectively at its middle level.

n. TDMA

:  Access method based on the provision of 

                                      slots to each ONU/ONT.

o. Nm


:  Nano meter, a measurement unit in matric in

                                      the order of 10-9 meter.

p. WiFi


:  Wireless Fidelity, the capability of the

                                      equipment to access information wirelessly at 

                                      a limited distance.

*)  Note: In the GE-PON system, there is no difference in terms between ONT and ONU in this technical 

              requirement. In general,  for a system based on PON, the term used is ONT. 

CHAPTER II

TECHNICAL REQUIREMENTS

1. General Requirement 
a.
Physical interface as under:
	Equipment
	Interface

	OLT
	· Ethernet interface
· FE (Electrical/Optical)
· GE (Electrical/Optical)
· 10G (Optional)
· T1/E1 interface(Optional)
· RF video overlay (Optional)  

	ODN
	Type connector depending on the equipment  and the need of user

	ONU
	· Ethernet interface
· FE (Electrical/Optical)

· XDSL interface (ADSL2+/VDSL/VDSL2) (optional)
· T1/E1 interface (optional)

· GE (Electrical/Optical) (optional)    

	ONT
	· Ethernet interface
· FE (Electrical/Optical)

· FXS interface (optional)
· FXO interface (optional)
· GE (Electrical/Optical) (optional)
· WiFi (optional)
· RF video overlay (optional)
· T1/E1 interface (optional)   


Note: optional is a requirement that shall be tested if it is available in the equipment to be tested.
b.
ODN characteristics
[image: image2.emf]
c.
Power Supply
PON access equipment must fulfil power supply
	Equipment
	AC
	DC

	OLT
	-
	- 48 Vdc ± 10%

	ONU/ONT
	220 Vac ± 10%, 50 Hz and / or 12 – 48 Vdc ± 10% 


d.
Environmental Condition
PON access equipment must be able to work normally at the  
environmental condition:
	Equipment 
	Temperature 

(ºC)
	Relative Humidity

(%)

	OLT
	5 - 40
	5 - 85

	ONU/ONT indoor
	-5 - 45
	5 - 95

	ONU/ONT outdoor
	-5 - 55
	5 - 95


2. Electrical Requirement :

a. PON access equipment based on GE-PON (IEEE 802.3ah)
Technical requirement of GE-PON equipment in line with IEEE 802.3ah reference is as follows :

(1) Specification of 1,244 Mbps OLT PMD

[image: image3.emf]
(2) Specification of 1,244 Mbps ONT PMD
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(3) Light wave length

	^
	Downstream
	Upstream
	RF Video Overlay

	Single cable
	1490 nm
(1480-1500 nm)


	1310 nm
(1260-1360 nm)
	1550 nm
(1540-1560 nm)


(4) Packet Framing : Ethernet frame

(5) Transmission method :

· Downstream :  Continues Broadcast

· Upstream     :  TDMA (Time Division Multiple Access)
(6)
Distance reach between OLT – ONU/ONT  
· normal : 0 – 20 km.

(7)
Split ratio splitter ; 1: 2n, where n ≥ 1   
(8) Power Budget :  Minimum 26 dB upstream and downstream.
b. PON access equipment based on GPON

The standard used in this specification is ITU-T G.984 Series, i.e. :

· ITU-T G.984.1 – GPON General characteristic
· ITU-T G.984.2 – GPON Physical Media Dependent (PMD) layer 
          specification
· ITU-T G.984.3 – GPON Transmission Convergence Layer
          Specification

· ITU-T G.984.4 – GPON ONT Management and Control Interface
           Specification

The technical requirement of GPON equipment in line with the above-mentioned reference is as follows :

(1) Nominal Bit Rate l

The nominal bit rate reference  for GPON refers to table 1 of ITU-T G.984.2 Relation between parameter categories and tables

[image: image5.emf]
(2) Packet Framing : GEM Frame
(3) Transmission Method :
i.
Downstream  : Broadcast for data service at 1490 nm.

ii. 
Downstream RF Video Overlay :  Broadcast at 1550 nm.

iii. Upstream      :  TDMA at 1310 nm.

(4) Optical interface parameters of 2488 Mbit/s downstream direction refers to table 2 c of ITU-T G.984.2.
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(5) Optical interface parameters of 1244 Mbit/s upstream direction refers to table 2f-1 of ITU-T G.984.2.
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(6) Signal requirement
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.               Figure 2. Signal requirement on GPON

(7) The distance reach between OLT-ONU/ONT : 0-20 km with 28 dB optical power budget class B + ITU-T G.984.2.

(8) Split Ratio splitter :  1:2n, where n ≥ 1.
(9) Power Budget :  Minimum 28 dB for the respective upstream and downstream.
3. Performance Requirement

The equipment must fulfil the performance requirement as follows:
a. Ethernet service functionality
(1) VLAN based service QoS support (IEEE 802.1q/d/p) which can be configurated for passing VLAN 1 up to 4096, with variations of the functions as:

i. 
VLAN Access;

ii. 
VLAN Trunking;

iii. 
VLAN Tagging  

(2) Link Aggregation :  The equipment must support minimum 2 GbE port that can be aggregated into a single logical link using standard link aggregation. In the event that a part of the port in group link fails, the switching function of the other ports is not disturbed by this failing port.

(3) Multicasting (IGMP proxy & snooping) :  the equipment must be capable of carrying at least 256 multicast groups and can work well in every ODN interface.

(4) QoS : the equipment must have the function of packet classification for service class (CoS) in conformity with priority applicable based on:

i. 
VLAN ID based classification;

ii. 
802.1p bit minimum 4 priority level based classification;

iii. Mapping of DSCP to 802.1p.

b. Bandwidth Control Management :  The equipment must support the function of rate limit for every service that can be set at the minimum of 1Mbps with granularity not more than 1 Mbps and error accuracy must be less than 10%.

c. Security :  The equipment must have security mechanism to protect data packet from disturbances by applying minimum standard as follows:

(1) 802.1x port based security

(2) DHCP relay and relay agent option 82 for radius authentication 
(3) Limitation towards broadcast, multicast and MAC address flooding.
d.
Resiliency  

(1)
The modular equipment must be furnished with redundancy system for main modules namely control processor module, uplink and power supply.

(2)
A compact equipment may be furnished with redundancy power supply system. 
e.
The function of Layer 3 :  transparency support  to Layer 3 routing protocol and optional for routing multicast using PIM-SM/SSM (Protocol Independent Multicast-Sparse Mode / Single Source Multicast).

4.
NMS (Network Management System) Interface Requirement 
a.
The NMS must at least fulfil the requirement of the functions of fault management, configuration management, performance management and security management.

b.
The OLT equipment must have standard interface towards Network Management System with the minimum SNMP protocol version 1.0 or web based and physical interface minimum FE (100Base-T) and local console.
c. The equipment may provide open standard northbound interface API (Application Program Interface) and sufficient documentation on NMS interface and its functionality to facilitate NMS integration to OSS (Operating Support System) operator.

5.
Electromagnetic Compatibility (EMC) Requirement

The equipment must fulfil the EMC specification which is stipulated in a separate Regulation.

CHAPTER III
COMPLETENESS OF THE EQUIPMENT

1. Equipment Identity 

Each tool and equipment to be tested shall have identity containing brand, type and serial number.

2.
Equipment Guide  
Each tool and equipment to be tested shall have an operational guide in Indonesian language and English language.

CHAPTER IV
TESTING

1. Sampling Method

Sample of tested material shall be selected at random by a Testing Institute  with a minimum of 2 units of items to be tested..

2. Test Method

Testing is implemented by an accredited Testing Institute  designated by the Directorate General of Post and Telecommunication which is capable of showing qualitatively and quantitatively that the test material fulfils the technical requirements.

3.
Conditions for Passing the Test

The testing result is considered to PASS THE TEST, if all the tested materials comply with all the provisions contained in these technical requirements.

CHAPTER V

MARKING

Each tool and equipment that pass the test shall be provided with a mark containing the name of the factory and the producing country, brand, type and serial number and shall fulfil the certification provision.

                                         Done at:                 JAKARTA  

                                                                            On        :   November 6,  2008

                                                                           ________________________
                   DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

Signed
BASUKI YUSUF ISKANDAR
In case the English translation gives rise to different interpretation, please refer to the original version in Indonesian language  
In case the English translation gives rise to different interpretation, please refer to the original version in Indonesian language  

