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DECREE  OF THE DIRECTOR GENERAL OF POST AND TELECOMMUNICATION 

NUMBER : 265/DIRJEN/2005

ON

TECHNICAL REQUIREMENTS OF TOOLS AND EQUIPMENT OF DIGITAL TERRESTRIAL L-BAND TRANSMITTER FOR MULTICHANNEL MULTIPOINT DISTRIBUTION SYSTEM (MMDS)

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 must 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 a Decree of the Director General of Post and Telecommunication on Technical Requirements of Tools and Equipment of Digital Terrestrial L-Band Transmitter for Multichannel Multipoint Distribution System (MMDS). 

   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 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 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 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/1/2005 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 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 TOOLS AND EQUIPMENT OF DIGITAL TERRESTRIAL L-BAND TRANSMITTER FOR MULTICHANNEL MULTIPOINT DISTRIBUTION SYSTEM (MMDS)   

Article 1

Tools and Equipment of Digital Terrestrial L-Band Transmitter for Multichannel Multipoint Distribution System (MMDS) shall follow the technical requirements as stipulated in the Attachment of this Decree.  

Article 2

The implementation of certification of Tools and Equipment of Digital Terrestrial L-Band Transmitter for Multichannel Multipoint Distribution System (MMDS)  shall be guided by the technical requirements referred to in Article 1.

Article 3

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

                                                        Done at:             JAKARTA

                                                                                      On       :  October 12, 2005

                                                                                      _____________________

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. Head of the House of Telecommunication Equipment Testing.
              ATTACHMENT:  DECREE OF THE DIRECTOR GENERAL 

                                          OF POST AND TELECOMMUNICATION                                            

              NUMBER         :  265/DIRJEN/2005

              DATE               :  October 12, 2005

             ________________________________________________
TECHNICAL REQUIREMENTS OF TOOLS  AND EQUIPMENT OF DIGITAL TERRESTRIAL L-BAND TRANSMITTER FOR MULTICHANNEL MULTIPOINT DISTRIBUTION SYSTEM (MMDS)
CHAPTER I

GENERAL PROVISIONS

A.
Scope

This standard covers: scope, definitions, terms, abbreviations,   construction requirement, technical requirements, and testing requirements of Tools and 
Equipment of Digital Terrestrial L-Band Transmitter for Multichannel Multipoint Distribution System (MMDS).
B. Definition

The equipment of Digital Terrestrial L-Band Transmitter for Multichannel Multipoint Distribution System (MMDS) is a telecommunication equipment used for transmitting digital multiprogram signal, operated at frequency of 1400 -1600 MHz for downstream and may use various media for upstream.

C.
Abbreviations

AM
: Amplitude Modulation
CCIR
: Consultative Committee International Radiocommunication 

COFDM        : Coded Orthogonal Frequency Division Modulation 

dBc 
: decibel in coefficient
dBm
: decibel in milli 

EVM
: Error Vector Magnitude
FCC
: Federal Communication Commission
FEC        
: Forward Error Correction
FM
: Frequency Modulation
GHz
: Giga Hertz
GPS
: Global Positioning System
LO
: Local Output
LORAN
: Long Range Navigation
LVDS
: Local Video Data Stream

Mbps             : Mega bits per second

MER             
: Measurement Error Ratio
MHz              : Mega Hertz

MMDS          : Multichannel Multipoint Distribution System

MPEG           : Motion Picture Expert Groups

MSB              : Most Significant Bit

PRBS            : Pseudo Random Binary Sequence

PRS              : Pseudo Random Sequence

QAM             : Quadrature Amplitude Modulation

        QEF (QER?): Quasi Error Rate

QPSK           : Quadrature Phase Shift Keying

RF                : Radio Frequency

RS                : Reed-Solomon

SSB              : Single Side Band

Sync             : Synchronizing Signal

VSB              : Vestigial Side Band

2-VSB           : 2 level VSB

4-VSB           : 4 level VSB

8-VSB           : 8 level VSB

16-VSB         : 16 level VSB

CHAPTER II
TECHNICAL REQUIREMENTS

1. Operational Requirement

a. Operating Temperature                    : 0oC to 50oC
b. Specified Temperature Range         : 13oC to 33oC
c. Relaive Humidity                              : 95% Non Condensing
d. Modulation                                        : COFDM
e. Constellation                                     : QAM and QPSK
f.   Bit Rates                                            : 4 Mbps – 31.65 Mbps
2. Digital Performance
a. IF Input Frequency                            : 36.15 MHz
b. Impedance/Connector
-  Input                                                : 50 Ώ/F SMB

-  Output                                             : 50 Ώ/N
c. Average Input Power                         : -15 dBm ± 0.5 dB
d. Output Frequency                              : 1400 – 1600 MHz
Frequency allocation is defined by the Directorate of Radio Frequency

Spectrum and Satellite Orbit.
e. Frequency Response                         : ± 0.5 dB

f.   Frequency Stability                              : ± 500 Hz

                                                                 : ± 3 Hz (LORAN C) 

                                                                 : ± 1Hz (GPS)

g. Input Data                                           : 1 SPI (LVDS) 2 ASI

h. Input Format                                       : 188/204 bytes packets 

i.   Input Bit Rate                                      : ETS 30744 in SFN

j.   MER                                                    : > 33

k. Carries Suppression                           : - 60 dBc

l.   Carrier to Noise (C/N)                          : ≥ 35 dB

m. Average Amplitude Imbalance            : < 1%

n. Average Quadrature Error                   : < 1%

o. Spurial Level in Band                          : - 70 dBc

p. Spurial Level out Band                        : -60 dBc
q. Maximum Spectrum Ripple                 : ± 0.5 dB

r.  RF output stability                                 : ± 0.5 dB

s. Humanity and Noise                            : ≤ -60 dBc
t.  Group Delay                                          : ≤ 15 ns
u. Digital Modulation
- Error Vector Magnitude (EVM)          : ≤ 2%

- Signal to Noise                                  : ≥ 30 dB
v. Magnitude Linearity
- AM – AM Conversion                        : ≤ 0.125 dB  
w. Phase Linearity
- AM – PM Conversion                        : ≤ 0.75 dB 
x. Adjacent Channel Interface                 : Sidelobe Power Spectral Density
                                                                    (PSD)
y.  FCC ATV Spectral Mask                    : ≤ -37 dB
z. Harmonic                                             : ≤ -60 dB
aa. Spectral Mask with Band pass Filter
AT ± 4.2 MHz from CF                        : ≤ 33 dB
AT ± 6 MHz from CF                           : ≤ 41 dB

AT ± 12 MHz from CF                         : ≤ 56 dB
ab. Phase Jitter                                         : 0.5
ac. Spurious Product                                 : ≤ -60 dB
ad. RF Output Regulation                          : ≤ 0.2 dB
ae. SSB Phase Noise
- Direct Measurement of Microwave LO ≤ -110 dBc/Hz @ 10 kHz Offset.
3. Aural Performance
a. Output Power                                        : 15 dB visual/aural ratio
                                                                    : + 0.5 dB  to – 2 dB 
b. IF Input Level Impedance/Connector     : -23 dBm peak ± 2 dB
                                                                       75 Ώ

c. Emission                                                : 250KF3E or per CCIR
d. Intercarrier Frequency Accuracy            : ≤ 50 Hz relative to visual carrier
e. Frequency Response
-  Mono                                                   : ≤ 1 dB 30 Hz to 15 kHz

-  Stereo                                                 : ≤  1 dB 50 Hz to 105 kHz

                                                                 without pre-emphasis  
f.   Pre Emphasis                                         : 50 or 75 microseconds
g. Deviation                                                : ± 25 kHz (M/N system)(±50 kHz
                                                                       stereo)

                                                                       ± 50 kHz (B/G/D/K/I system) 

                                                                       NICAM and IRT stereo

                                                                       compatible. 

h. Harmonic Distortion                               : ≤ 1%
i.   FM Noise                                                : ≤ -60 dB
j. Audio Input Level
   - Mono @ ± 25 kHz deviation                   : -10 to + 10 dBm into 600 Ώ
   - Mono @ ± 50 kHz deviation                   : -10 to + 10 dBm into 600 Ώ

   - Stereo @ ± 50 kHz deviation                 : -10 to + 10 dBm
4. Visual Performance
a. Output Frequency  :                           : 8 MHz/Channel, 1400 – 1600 MHz          

Frequency allocation is defined by the Directorate of Radio Frequency Spectrum and Satellite Orbit.

b. Emission                                             : 5M75C3F or CCIR

c. Impedance/Connector
-  Input                                                : 75 Ώ/F
-  Output                                             : 50 Ώ/N

d. Input Level                                         : Video 1 VP-P ± 6 dB

e. IF Input Level Impedance/Connector : -8 dBm peak ± 2 dB

                                                                   75 Ώ BNC
f.  Frequency Stability                              : ≤ 500 Hz

                                                                  ≤ 3 Hz (LORAN C)

                                                                  ≤ 1 Hz (GPS)  
g. Group Delay                                       : FCC 73.687 (a) (3) or per CCIR

h. Harmonic                                            : ≤ -60 dBc

i. Spurious Product                                   : ≤ -60 dBc (Out of band)

j. Intermodulation Distortion (IM3)            : ≤ -60 dBc (In Band)

k. Deferential Gain                                 : ≤ 3%

l.   Deferential Phase                               : ≤ 2%

m. Sync Pulse Amplitude                        : ≤ 5%

n. Luminance Non Linearity                   : ≤ 3%

o. Weighted SNR                                   : ≤ 55 dB

p. Humanity and Noise                          : ≤ 60 dB

q. K factor 2T                                         : ≤ 2%

r.   Incidental Carrier Phase
- Modulation (I.C.P.M)                       : ≤ 3%
s. RF Output Regulation                        : ≤ 0.2 dB

t.   SSB Phase Noise
- Direct Measurement of Microwave LO ≤ - 110 dBc/Hz @ 10 kHz Offset

5. Characteristics System 
	Characteristics
	 System B
	System  A
	System C
	System D

	Input Signal
	Modification of MPEG-2 transport stream with one parity checksum is replaced for  synchronization bit, providing function for packet delineation and capability to detect error without depending on FEC layer.
	MPEG-2 transport stream



	Framing Structure

	FEC frame consists of 42 or 40 bits of synchronization trailer following 60 or 88 RS blocks, with each block consisting of 7 bits.  Thus, the total number is 53,802 or 78,888 bits in the FEC frame for every 64 or 256 QAM. 
	The frame structure is based on the 

structure of MPEG-2 packet transport

	                                               
	Randomization
	Polynominal degree 3 for PRS : x3  + x + α3 in GF 128
	Polynominal degree 15 for PRBS  :
1 + x14 + x15
	Polynominal degree 16 for PRBS
1 + x + x3  + x6 + x7 + x11 + x12 + x13 + x16

	Channel Coding
	FEC
	Chain/Series of RS Coding (128, 122) GF 128 with coding convolution    
	RS (204, 188)
GF 256
	RS (207, 187)
GF 256

	
	Interleaving
	Interleaving depth convolution :
I = 128,64,32,16,8

J = 1,2,3,4,5,6,7,8,16
	Interleaving depth convolution : I = 12
	Interleaving depth convolution I = 52

	
	Symbol Mapping Bit
	Available
	Available
	Available

	
	Differential Coding
	Available
	Available
	Not available

	            
	Trellis Coding
	Available
	Not available

	
	Bandwidth
	6 MHz
	8 MHz
	6 MHz

	Modulation                                                                                                
	Constellation
	64 or 256 QAM
	16,32,64
  QAM
	64 QAM
	2,4,8,16
  VSB

	
	Roll off Factor
	18% or 12% for each 64 or 256 QAM
	15%
	13%
	11.5%

	
	Baseband filter characteristics
	Checksum generator for MPEG 2 synchronization of bit encoder
	Half Nyquist Baseband Filter Amplitude 
	Half Nyquist Baseband Filter Amplitude
	Linear Phase Cosinus Half Nyquist Filter  


6. Electromagnetic Compatibility (EMC) Requirement
Electromagnetic Compatibility Requirement refers to recommendation of CISPR 22 and CISPR 24 or their equivalence.
7. Service Capability Requirement
Capability to serve the distribution of video contents, voice and/or data to cellular telephone equipment to support telecommunication services..

CHAPTER III

REQUIREMENTS OF RAW MATERIAL AND CONSTRUCTION
1. Conditions for Raw Material
a) The equipment is made of strong and light material and suitable to tropical climate, among other things : the material must be rust-proof, stands against temperature, tropical climate humidity, detergent, and  chemical substance so that the equipment may be installed inside or outside the room 
b) The component is made of solid state material specially designed for communication equipment. 

2. Conditions for Construction 
a)
Parts of the equipment must be made in the form of modules and are arranged well, neatly, suitably in the form of integrated cabinet.
b) The equipment must be protected from the possibility of penetration from  other unwanted materials.

c) Modules must be equipped with security measures so that they cannot be easily open.

CHAPTER IV

TESTING REQUIREMENTS

1. Method of Selecting Testing Sample

Selection of testing materials is carried out by random sampling by testing institution with a minimum number of two samples.
2. Testing Method


The testing method is defined by the testing institution which must be capable of showing in a qualitative and quantitative manner that the testing materials are measured according to testing procedure and requirement in this standard.
3. Conditions for Passing the Test

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

4.
Conditions for Labelling

The requirement for labelling of MMDS equipment must be in accordance with the prevailing provision of the regulation.

                                                                            Done at:             JAKARTA

                                                                            On        : October 12, 2005

                                                                            _____________________

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

