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DECREE OF THE DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

NUMBER : 80/DIRJEN/2006

ON

TECHNICAL REQUIREMENTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT MULTIPLEX SDH (SYNCHRONOUS DIGITAL HIERARCHY)

BY THE GRACE OF GOD THE ALMIGHTY

DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

Considering:          a. that the Decision of the Minister of Communication Number

                                  KM. 3 Year 2001 on Technical Requirements of

                                 Telecommunication Tools and Equipment stipulates that

                                  every telecommunication tool and equipment shall fulfil the

                                  technical requirements;

                              b. that in order to implement the provision of Article 3 of

                                  the Decree of the Minister of Communication Number KM.

                                 10 Year 2005 on Certification of Telecommunication Tools

                                  and Equipment, any testing of telecommunication tools and

                                  equipment shall be based on technical requirements as

                                  determined by the Director General;

         c. that in view of what is stated in points a and b above,

             it is considered necessary to ratify the Decree of  the

             Director General of Post and Teloecommunication on

             Technical Requirements of Telecommunication Tools and

             Equipment Multiplex SDH (Synchronous Digital  Hierarchy).
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 Gazettte of the Republic of Indonesia Number 3481);

4. Decree of the President of the Republic of Indonesia Number 9 Year 2005 on Positions, Tasks, Functions Organizational Structure and Working of State Ministries of the Republic of Indonesia;

5. Decree of the President of the Republic of Indonesia Number 10 Year 2005 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 15 Year 2005;

6. Decision of the Minister of Communication Number KM.3 Year 2001 on Technical Requirements of Telecommunication Tools and Equipment;

7. Decree of the Minister of Communication Number KM. 10 Year 2005 on Certification of Telecommunication Tools and Equipment;

8. Decree of the Minister of Communication and Information Technology Number 01/P/M.Kominfo/4/2005 Year 2005 on Organizational Structure and Working of the Department of Communication and Information Technology;

9. Decree of the Minister of Communication and Information Technology Number 03/P./M./Kominfo/5/2005 Year 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.

DECIDES

To ratify      :   DECREE OF THE DIRECTOR GENERAL   OF     POST     AND

                       TELECOMMUNICATION ON TECHNICAL REQUIREMENTS OF

                       TELECOMMUNICATION TOOLS AND EQUIPMENT                         MULTIPLEX SDH (SYNCHRONOUS DIGITAL HIERARCHY)
Article 1

The telecommunication tools and equipment  Multiplex SDH (Synchronous Digital Hierarchy) shall fulfil the technical requirements as indicated in the Attachment of this Decree.  

Article 2

The implementation of testing of telecommunication tools and equipment Multiplex SDH (Synchronous Digital Hierarchy) shall be guided by the technical requirements as indicated in Article 1.

Article 3
This Decree shall come into force as from the date of its ratification.

Done at :           JAKARTA  

                                                                               On        : March 13,  2006

                                                                                 _____________________

                   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 of the Directorate General of Post and Telecommunication;

3. Directors within the Directorate General of Post and Telecommunication;

4. Heads of Technical Implementation Units/Services of the Directorate General of Post and Telecommunication.
             ATTACHMENT :  DECREE OF THE DIRECTOR GENERAL 

                                           OF POST AND TELECOMMUNICATION                                            

              NUMBER          :  80/DIRJEN/2006

              DATE                :  March 13, 2006

             ________________________________________________
CHAPTER I

GENERAL PROVISIONS

A.
Scope

This telecommunication specification covers the scope, description, acronyms, terms, operation, multiplexing structure, electrical, jitter for STM level, type and optical interface requirements for multiplex SDH equipment. 
B.
Description

The kinds of Multiplex SDH are defined as follows:

1. Multiplexer Terminal (TM) equipment is a multiplex SDH equipment that has the function of changing tributaries from PDH system of 2 Mbps, 34 Mbps and even 140 Mbps or from SDH system aggregates to aggregates with higher speed and the reverse of receiving direction.
2. Add/Drop Multiplexer (ADM) equipment a multiplex SDH equipment that has the function of drop/insert tributary of PDH system or of SDH system aggregates into aggregates with higher speed.
3. Digital Cross Connect (DXC) equipment is a multiplex SDH equipment that has the function of cross connect tributaries from PDH system or  from SDH system aggregates.
C.
Acronyms

AIS          :  Alarm Indication Signal
ALS         :  Automatic Laser Shutdown

APS
:  Automatic Protection Switching

ADM
:  Add/Drop Multiplexer

BER
:  Bit Error Rate

Bit
:  Binary Digit

CMI
:  Code Mark Inversion

DC
:  Direct Current

DDF
:  Digital Distribution Frame

DXC
:  Digital Cross Connect

HDB3
:  High Density Bipolar 3

ppm
:  part per million

pp
:  peak to peak

PDH
:  Plesiochronous Digital Hierarchy

SDH
:  Synchronous Digital Hierarchy

STM-n
:  Synchronous TransPort Module, level n

TMN
:  Telecommunication Management Network

TRIB
:  Tributary

TM
:  Terminal Multiplexer

TU
:  Tributary Unit

UI
:  Unit Interval

VC-n
:  Virtual Container-n      

D. Terms
1. AIS

A signal which replaces a traffic signal when a certain maintenance alarm indication is activated or a disturbance occurs causing the disconnection of the traffic signal.

2. Bit Error Rate
A comparison between the number of erroneous bits at the receiving end and the total number of bits received at a certain interval of time.
3. Bit Rate
The speed of transmitted bits, usualy expressed in bits per second.

4. Frame
A serial cycle of a number of time slots where the relative position of each slot can be recognized.

5. Jitter
An instant change which is not cumulative and a significant instant digital signal against its ideal position.
6. Positive Justification  

A justification mode where time slot digit used to carry digital signal has a digital speed  which is always higher than the speed of the original signal.

7. PDH
A group of hierarchy of digital  transPort structure standardized as a transPort  with the main characteristic of a signal which, in the normal  condition, has the same speed, but when there is a deviation, it has to be in the prescribed limit.

8. SDH
A group of hierarchy of digital transport structure standardized as transport for payload adjusted and suited to go through physical transmission network.

9. STM

Information structure used to support Section Layer Connection on SDH. It contains information load and Section Over Head (SOH) information organized in one block of frame structure which is repeated every 125 microseconds.

10. Tributary
Digital canals of 2 Mbps or other speed which form input/ouput of PDH system.

E.
Marking 
In line with the prevailing regulation.
CHAPTER II

REQUIREMENTS

These requirements are applicable for all types/kinds of multiplex SDH.

A. Operation

1. Environmental Condition Requirement

a. The equipment must be able to work normally at the indoor/environment temperature from 0ºC to 50ºC.
b. The equipment must be able to work normally in humidity up to 95% at the temperature of 35ºC.

2. Alarm Aspect
Alarm will function if :

a. Failure happens in one of the power supplies.

b. Signals of 2 Mbps, 34 Mbps, 140 Mbps, 155 Mbps, and STM-N are not received (alarm LOSS).
c. Receiving alarm indication (AIS alarm) of 2 Mbps, 34 Mbps, 140 Mbps, 155 Mbps and STM-N from opposite station.
d. BER ≥ 10-3  in input of 2 Mbps, 34 Mbps, 140 Mbps, 155 Mbps and STM-N.
e. No synchronization occurs.
f. Unable to receive optical signal,
3. Multiplexing Canal Aspect
Multiplex SDH does not use speech process of 2 Mbps canal.

4. Clock Interfacing Aspect
Each port interfacing must at least be able to operate with co-directional, internal clock and central lock systems. 

5. Order Wire
Equipped with order wire for maintenance.

6. Cross Connection Aspect
Cross connection is implemented in every speed, i.e.: 2 Mbps and 34 Mbps in STM-1 and added with 140 Mbps in STM-4, STM-16 and STM-64.

B.
Multiplexing Structure
[image: image1.emf]
Figure 1. Multiplexing Structure
C.
Electrical 
1. Port 2 Mbps Interface
Code
:  HDB 3

Bit Rate
:  2048 kbps ± 50 ppm

Pulse form
:  Figure 2

Testing of impedance load
:  120 ohm (resistive)/balance 
Nominal peak voltage on pulse 
:  3V ± 10%

Peak voltage in a space/room (not pulse)
:  0 ± 0.3 V

Nominal pulse width 
:  219 – 269 ns

Comparison of the width of positive pulse and
:  0.95 ~ 1.05 
negative pulse at the nominal half amplitude 
Jitter Generation

Mapping

18 kHz < pass < 100 kHz
:  Maximum 0.075 UI

Combination

20 Hz < pass < 100 kHz
:  Maximum 0.4 UI

18 kHz < pass < 100 kHz
:  Maximum 0.075 UI

Maximum peak-to-peak jitter on port output

(end to end system)

20 Hz < pass < 100 Hz
:  Maximum 1.5 UI

18 kHz < pass < 100 kHz
:  Maximum 0.2 UI

Jitter tolerance input
20 Hz
:  Maximum 1.5 UI

2.4 Hz
:  Maximum 1.5 UI

18 kHz
:  Maximum 0.2 UI

100 kHz
:  Maximum 0.2 UI

Loss attenuation on 1024 kHz frequency    
: ≥ 6 dB on 1024 kHz line
                                                                                       attenuation
Frame structure                                                             One (1) frame consists of 32-time


  slots


  Time slot 16 contains signalling
                                                      
  and word/multi-frame straight

                                                                                       signal, time slot 0 for alarm and


  frame straight signal.

	Frequency coverage
(kHz)
	Return loss

(dB) 

	51 to 102
102 to 2048

2048 to 3072 
	12
18

14


Table 1. Maximum Jitter allowed on Traffic Interface 
[image: image2.emf]
	Note :

2048 kBit/s       1 UI = 488  ns

34 368 kBit/s    1 UI = 29.1 ns

139 264 kBit/s  1 UI = 7.18 ns




[image: image3.emf]
Figure 2. Form of Interface Pulse of 2048 kbps
Table 2. Minimum Requirement for Jitter Tolerance and Wander Input of 2048 kbps
[image: image4.emf]
	Note – UI = 488 ns 


[image: image5.emf]
Figure 3. Limit of Jitter Tolerance and Wander Input of 2048 kbps
2. Port 34368 Interface
Code
:  HDB 3

Bit Rate
:  34 368 kbps ± 20 ppm

Pulse form
:  Figure 4
Testing of impedance load
:  75 ohm (resistive)/unbalance 

Nominal peak voltage on pulse 
:  1V ± 10%

Peak voltage in a space/room (not pulse)
:  0 ± 0.1 V

Nominal pulse width 
:  14.55 ns ± 2.45 ns

Comparison of the width of positive pulse and
:  0.95 ~ 1.05 

negative pulse at the nominal half amplitude 

Jitter Generation

Mapping

10 kHz < pass < 800 kHz
:  Maximum 0.075 UI

Combination

100 Hz < pass < 800 kHz
:  Maximum 0.4 UI

10 kHz < pass < 800 kHz
:  Maximum 0.075 UI

Maximum peak-to-peak jitter on port output

(end to end system)

100 Hz < pass < 800 Hz
:  Maximum 1.5 UI

10 kHz < pass < 800 kHz
:  Maximum 0.15 UI

Jitter tolerance input
100 Hz
:  Maximum 1.5 UI

1 kHz
:  Maximum 1.5 UI

10 kHz
:  Maximum 0.15 UI

800 kHz
:  Maximum 0.15 UI

	Frequency coverage

(kHz)
	Return loss

(dB) 

	860 to 1720

1720 to 34368

34368 to 51550 
	12

18

14


[image: image6.emf]
Figure 4. Form of Interface Pulse of 34368 kbps 
[image: image7.emf]
	Note – 1 UI = 29.1 ns


[image: image8.emf]
Figure 5. Limit of Jitter Tolerance and Wander Input of 34368 kbps
3. Port 139264 kbps Interface
Code
:  CMI

Bit Rate
:  139264 kbps ± 15 ppm

Pulse form
:  Figures 6 and 7

Testing of impedance load
:  75 ohm (resistive)/unbalance 

Nominal peak voltage  
:  1V ± 10%

Nominal pulse width 
:  7.18 ns – 7.68 ns

Jitter Generation

Mapping

10 kHz < pass < 3.5 MHz
:  Maximum 0.075 UI

Combination

200 Hz < pass < 3.5 MHz
:  Maximum 0.4 UI

10 kHz < pass < 3.5 MHz
:  Maximum 0.075 UI

Maximum peak-to-peak jitter on Port output

(end to end system)

200 Hz < pass < 3.5 MHz
:  Maximum 1.5 UI

10 kHz < pass < 3.5 MHz
:  Maximum 0.075 UI

Jitter tolerance input
200 Hz
:  Maximum 1.5 UI

500 Hz
:  Maximum 1.5 UI

10 kHz
:  Maximum 0.075 UI

3.5 MHz
:  Maximum 0.075 UI

[image: image9.emf]
Figure 6. Form of Interface Pulse of 139264 kbps for Binary 0
[image: image10.emf]
Figure 7. Form of Interface Pulse of 139264 kbps for Binary 1

Table 4. Minimum Requirement for Jitter Tolerance and Wander Input of 139264 kbps   
[image: image11.emf]
	Note – 1 UI = 7.18 ns


[image: image12.emf]
Figure 8. Limit of Jitter Tolerance and Wander Input of 139264 kbps

4. Port 155520 kbps Interface
Bit Rate
:  155,520,000 kbps ± 20 ppm
Code
:  CMI

Channel Impedance 
:  75 ohm resistive unbalanced
Nominal pulse width 
:  6.43 ns

Peak-to-peak voltage 
:  1 +/- 0.1 V  

Optical interface characteristics

Pulse Form
:  Figures 9 and 10

Application code
:  See Table 17

Wave length operation 
:  1263 – 1360 nm

Type of source 
:  SLM/MLM
Mean Launched Power 
:  -5 – 0 dBm

Minimum sensitivity
:  -34 dBm

Maximum excess 
:  -10 dBm

Jitter Generation
:  Maximum jitter is 0.01 UI rms, if

                                                                                   
   there is no jitter in the STM-N

                                                                                       input.
Jitter tolerance

500 < f ≤ 6.5 k
:  Minimum 1.5 UI

6.5 < f ≤ 65 k
:  Minimum 9.8 x 103 f-1 UI

65 k < f ≤ 1.3 M
:  Minimum 0.15 UI

Jitter displacement

STM-1 (A) fc = 130 kHz
:  Maximum 0.1 dB

STM-1 (B) fc = 30 kHz
:  Maximum 0.1 dB       

[image: image13.emf]
Figure 9. Form of Pulse of 155520 kbps for Bit “0” 

[image: image14.emf]
Figure 10. Form of Pulse of 155520 kbps for Bit “1”
D.
Jitter for STM Level
1. Jitter Generation and Jitter Output
a. Jitter Generation
In type A of SDH regenerator based on hierarchy 2048 kBit/s, maximum jitter allowed on STM-N output is in accordance with Table 5 (Table 9-6/G 783-Jitter generation For STM-N type A regenerators in 2048 kBit/s based networks), if there is no jitter in STM-N output.       
Table 5. Jitter Generation Parameter for STM-N type A Regenerators

 [image: image15.emf]
b. Jitter Output

Maximum Jitter allowed in the STM-N traffic interface  refers to Table 6 (Table 15-1/G).

Table 6. Jitter Output Tolerance Parameter 

[image: image16.emf]
2. Jitter Transfer
Jitter transfer as a function of regenerator must comply with Figure 11, when sinusoidal jitter input is given in accordance with Figure 12, with the parameter of type A in table 7.

When SDH regenerator complies with jitter transfer for type B, it is classified as type B regenerator. 
[image: image17.emf]
Figure 11. Jitter Transfer

[image: image18.emf]
Figure 12. Form of Jitter Tolerance

Table 7. Jitter Transfer Parameter

[image: image19.emf]
3.
Jitter Input Tolerance
Jitter tolerance is a thing that, when sinusoidal jitter with a certain peak-to-peak amplitude is given to STM-N input, will cause optical power penalty of 1dB on optical equipment.
a. The SDH line terminal and regenerator used in a line system including type A regenerator, must be able to provide tolerance if jitter input is given to it in accordance with Figure 12 with parameter as indicated in table 8.
Table 8. Jitter Input Tolerance Parameter

[image: image20.emf] 
b. The SDH line terminal and regenerator used in a line system, particularly using type B regenerator, or a line system without regenerator,  must be able to provide tolerance if jitter input is given to it in accordance with Figure 12 with parameter as indicated in table 9.

Table 9. Reduced Jitter Tolerance Parameter

[image: image21.emf]
c.
Jitter and wander parameter for network to network interface (NNI) SDH must comply with Figure 13 up to Figure 16 with parameter as indicated in table 10 up to table 14.
Table 10. Tolerance Limit 

[image: image22.emf]
           Note:

(a) This value is to be further studied
STM-1
1 UI = 6.43 ns

STM-4
1 UI = 1.61 ns

STM-16
1 UI = 0.402 ns

STM-64
1 UI = 0.100 ns

Table 11. Limit of STM-1 Jitter Input Tolerance
[image: image23.emf]
[image: image24.emf]
Figure 13. STM-1 Jitter Tolerance
Table 12. Limit of STM-4 Jitter Input Tolerance

 [image: image25.emf]
[image: image26.emf]
Figure 14. STM-4 Jitter Tolerance

Table 13. Limit of STM-16 Jitter Input Tolerance

[image: image27.emf]
[image: image28.emf]
Figure 15. STM-16 Jitter Tolerance

Table 14. Limit of STM-64 Jitter and Wander Input Tolerance

[image: image29.emf]
[image: image30.emf]
Figure 16. STM-64 Jitter Tolerance
E. Type

Except the conditions existing in other points of these technical requirements, the following requirements for any type/kind of multiplexer  terminal are applicable.
1. Multiplexer terminal

a. Each canal of 2 Mbps or even 34 Mbps must be easily identified in the frame arrangement of STM-1, STM-4 or even STM-16.

b. The said STM-N system must be able to have tributary combination of 2 Mbps and 34 Mbps and on STM-4  and STM-16, 140 Mbps is to be added.

2. Add and Drop Multiplexer
a. STM-1 must be able to carry out drop & insert in 2 Mbps level and even in 34 Mbps level and on STM-4  and STM-16, 140 Mbps is to be added.

b. Each canal of 2 Mbps or 34 Mbps which is to be dropped/inserted must be able to be arranged to the left or right direction of STM-1 system and on STM-4 or even STM-16, 140 Mbps is to be added.

3. Digital Cross Connect
a. STM-1 must be able to carry out cross connect function in 2 Mbps level and even in 34 Mbps level and on STM-4  and STM-16, 140 Mbps is to be added.

b. Each canal of 2 Mbps or 34 Mbps which is to be crossed/connected  must be able to be arranged to the left or right direction of STM-1 system and on STM-4 or even STM-16, 140 Mbps is to be added.

CHAPTER III

OPTICAL INTERFACE REQUIREMENT

A.
Classification of Optical Interface Based on Its Application  
This classification is in accordance with the following table:
Table 15. Optical Interface Classification 

[image: image31.emf]
B. Optical Interface of STM-1

1. Intra Office and Short Haul
These are in accordance with the following table:

Table 16. Requirement of STM-1 Intra Office and Short Haul
 [image: image32.emf]
Note:

LED

=  Light Emitting Diode
MLM

=  Multi Longitudinal Mode

SLM 

=  Single Longitudinal Mode

NA

=  Not Applicable

2. Long Haul

This long haul is in accordance with the following table :

Table 17.  Requirement of STM-1 Long Haul
[image: image33.emf]
C. Optical Interface of STM-4

1. Intra Office and Short Haul
These are in accordance with the following table:

Table 18. Requirement of STM-4 Intra Office and Short Haul

[image: image34.emf]
2. Long Haul

This long haul is in accordance with the following table:

Table 19. Requirement of STM-4 Long Haul Optical Interface
[image: image35.emf]
D. Optical Interface of STM-16

This interface is in accordance with the following table:

Table 20. Requirement of STM-16 Optical Interface 
 [image: image36.emf]
E. Optical Interface of STM-64
[image: image37.emf]
[image: image38.emf]
[image: image39.emf]
[image: image40.emf]
F. IP Packet Interface

IP Packet Interface Requirement; 10/100/1000

Base T or GigaBite Ethernet must fulfil the requirement, among other things:

1. Each interface has the capability to operate full-duplex, automatic configuration and flow control.

2. Each interface must be capable of providing service with the maximum throughput (99% utilization) and minimum latency (10 ms).

G.
Switch Over  
The SDH equipment must have the capability to automatic switch over (APS) from the main canal to the canal of redundancy/protection if the main canal undergoes disturbances. The length of time for the switch over may not be more than 50 ms.
H.
Safety Against Optical Laser Signal

The optical interface must be equipped with the capability for the safety system against optical laser signal, among other things:

1. Automatic Laser Shutdown (ALS) or Automatic Power Shutdown (APSD).
2. Automatic Power Reduction (APR).

3. Automatic Restart and manual restart.
The requirements and procedures for the above-mentioned safety against optical laser signal shall be in conformity with the ITU G.664 Recommendation, IEC 60825-1 and IEC 60825-2 latest version.

The requirements for the safety against optical laser signal as cited above become the mandatory conditions only for optical laser above 1M class. 

Done at :           JAKARTA  

                                                                               On        : March 13,  2006

                                                                                 _____________________

                   DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

Signed

BASUKI YUSUF ISKANDAR
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