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DECREE OF THE DIRECTOR GENERAL OF POST AND TELECOMMUNICATION
NUMBER: 95/DIRJEN/2008

ON

TECHNICAL REQUIREMNTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT BASE STATION BROADBAND WIRELESS ACCESS (BWA) NOMADIC AT FREQUENCY BAND OF 2.3 GHz
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 pursuant to 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 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 Base Station Broadband Wireless Access

 (BWA) Nomadic at Frequency Band of 2.3 GHz.

Bearing in mind:   1.  Law of the Republic of Indonesia Number 36 Year 1999 on

    Telecommunication (State Gazette Number 154 Year 1999, 

     Additional State Gazette Number 3881);

.

2. Government Regulation of the Republic of Indonesia Number 52 Year 2000 on the Provision of Telecommunication (State Gazette Number 107 Year 2000, Additional State Gazette 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 Number 108 Year 2000, Additional State Gazette 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 7 Year 2007;

6. Decision of the Minister of Communication Number 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 TELECOMMUNICATION TOOLS AND EQUIPMENT BASE STATION BROADBAND WIRELESS ACCESS (BWA) NOMADIC AT FREQUENCY BAND OF 2.3 GHz

Article 1

The Telecommunication Tools and Equipment Base Station  Broadband Wireless Access (BWA) Nomadic at Frequency Band of 2.3 GHz shall fulfil the technical requirements as stated in the Attachment of this Decree.

Article 2

The implementation of certification of telecommunication  Tools and Equipment Base Station Broadband Wireless Access (BWA) Nomadic at Frequency Band of 2.3 GHz shall fulfil the technical requirements as stipulated in Article 1.

Article 3

This Decree is coming into force as from the date of its ratification.

                                                       Done at:              JAKARTA

                                                       On        : February 26, 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 of the Directorate General of Post and Telecommunication;

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

4. Head of Testing Institute of Telecommunication Equipment 

 ATTACHMENT: DECREE OF THE DIRECTOR GENERAL

                                                               OF POST AND TELECOMMUNICATION

                                    NUMBER         : 95/DIRJEN/2008

                DATE              : FEBRUARY 26, 2008_________________

TECHNICAL REQUIREMENTS OF TELECOMMUNICATION TOOLS AND EQUIPMENT BASE STATION BROADAND WIRELESS ACCESS (BWA) MODE TIME DIVISION DUPLEX (TDD) NOMADIC AT FREQUENCY BAND OF 2.3 GHz 

CHAPTER I

GENERAL PROVISIONS

1. Scope

These technical requirements cover the scope, definition, acronyms, system characteristics, tools and equipment Base Station Broadband Wireless Access (BWA) Nomadic at frequency band of 2.3 GHz, hereinafter called     BS BWA 23 .
2. Definition

What is meant by tools and equipment BS BWA 23 in this standard is a communication system that works at frequency  of 2,300 – 2,390 MHz and has the affordability to conduct broad band wireless transmission, multi-service capability, differentiation of treatment, in line with traffic priority, service quality standard, and security mechanism.    

3. Acronyms    

a. BER          : Bit Error Rate

b. BPSK        : Binary Phase Shift Keying

c. BS             : Base Station

d. BW            : Bandwidth

e. BWA          : Broadband Wireless Access

f. CPE           : Customer Premises Equipment
g. CPS           : Common Part Sub-layer
h. CS             : Convergence Sub-layer
i. DHCP        : Dynamic Host Configuration Protocol
j. DL              : Downlink
k. EIRP          : Effective Isotropically Radiated Power
l. EMS           : Element Management System
m. FTP            : File Transfer Protocol
n. IEEE           : Institute of Electrical and Electronics Engineers
o. IP                : Internet Protocol
p. LOS            : Line of Sight
q. MAC           : Medium Access Layer
r. MIB             : Management Information Base
s. NMS           : Network Management System
t. NLOS        : Non-Line of Sight
u. OAM          : Operation, Administration and Maintenance
v. PC             : Personal Computer
w. PDU           : Protocol Data Unit
x. PHY           : Physical Layer
y. PMP           : Point-to-Multi Point
z. PTP            : Point-to-Point
aa. QAM           : Quadrature Amplitude Modulation
ab. QoS            : Quality of Service
ac. QPSK         : Quadrature Phase Shift Keying
ad. RF              : Radio Frequency
ae. Rx              : Receiver
af. SNMP        : Simple Network Management  Protocol 
ag. SNR           : Signal-to-Noise Ratio
ah. SS              : Subscriber Station
ai. RTG           : Rx/Tx Gap
aj. TTG            : Tx/Rx Gap
ak. TDD            : Time Division Duplex
al. TDM            : Time Division Multiplex
mm TDMA         : Time Divisin Multiple Access 
nn
TFTP           : Trivial File Transfer Protocol

oo
Tx                : Transmitter

pp
UL               : Uplink

qq
USB            : Universal Serial Bus

rr
VoIP            : Voice over Internet Protocol        

                      :             :    

4. Terms
 For the purpose of this standardization, some terms are defined as follows:

a. Authentication                : The process of checking originality of customer’s

                                               Identity.
b.
Authorization                  : The process of checking customer’s access

                                               level.

c.
Base Station                   : A set of equipment having the functions of

                                               providing connectivity, management and control

                                               on SS.

d.
BER                                : The rate level of bit error.
e.
Broadband                      : The capability to transfer data more than 1.5

                                                Mbps and or to use total bandwidth of minimum

                                               1 MHz.

f.
Broadband                      : Broadband wireless access network   
      Wireless Access

g.
Center Frequency           : The central point  in the frequency canal used

                                                for transmission

h.
CPE                                : Network termination equipment of customer

                                               side.

i.
Output Power                 : Power put out of transmitter equipment.

j.
Downlink                        : The transmission direction from BS to SS

k.
EIRP                              : Measured power level transmitted by antenna.

l.
Spurious emission         : Radiation caused by an equipment 
m,
FDD                               : A duplex scheme where uplink and downlink

                                              transmission may be done simultaneously

                                              using different frequencies.
n.
Fixed                              : The nature of an equipment which is fixed and
                                               immovable either during operation or during

                                               non operation.

o.
Guard Band                    : A range of frequency band for interferential

                                               mitigation.

p.
BWA network                 : A collection of elements of broadband wireless

                                              access network comprising BS and SS.

q.
Canalization                   : The arrangement of locating center  frequency 
                                               and guard band with a view to minimizing

                                               interference. 
r.
Conditional                    : The nature of a characteristic or specification

                                              that has to be followed depending on certain

                                              condition.

s.
Line of Sight                  : The non hindered position between points of
        (LOS)                            transmitter and receiver.

t.
Mobile                           : The nature of an equipment which is movable

                                             either during operation or during non operation.

u.
Nomadic                        : Application of wireless access where location
                                              of terminal end user may be shifted and when
                                               in use, the terminal end user may not move.  

v.
Optional                         : The nature of a characteristic or specification

                                               which shall not be fulfilled.

w.
Certification                    : The process of application, testing and 

                                               issuance of a certificate concerning the

                                               appropriateness of an equipment and or
                                               network based on technical provisions
                                               determined by the Director General.
x.
RTG                                : The minimum gap between the time of receiving 

                                                and the time of transmission measured since 

                                                the last receipt  of data packet until the time of
                                                the first sending of data packet in SS.

y.
TTG                                 : The minimum  gap between the time of

                                                transmission and the time of receiving

                                                measured since the last sending of data packet

                                                until the time of the first receipt of data packet

                                                in SS.

z,
Subscriber Station           : BWA equipment located at the customer side

aa
TDD                                 : A duplex scheme where uplink and downlink

                                                transmission is carried out at different times

                                                using the same frequency.

bb
Telecommunication          : Any transmission, emission or reception of any

                                                 kind of sign, image, sound and information in

                                                 any form by wire, optic, radio or other

                                                 electromagnetic systems.

cc
Not defined                       : The nature of characteristic or specification

                                                 the provision or the value of which is not

                                                 defined.

dd.
Uplink                                : The transmission direction from SS to BS.

ee.
Mandatory                         : The nature of characteristic or specification

                                                  which shall be followed.    
 Reference Model
The protocol implemented in BWA system is modelled in Figure 1. This model illustrates the functional relation at MAC and PHY layers. The configuration of BS BWA 23 System is modelled in Figure 2. This model consists of various entities that directly or indirectly support the operational system.
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                    Figure 1. The Protocol Reference Model
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                  Figure 2. Equipment Reference Model

 6.
Entity Model

Below is the explanation of entities found in reference model

6.1
BS 

· Is an equipment having the function of data transmission center.

· Has a function as coordination center for management of resources (radio)
                                           : 
6.2
SS

·   Is a network termination equipment on the part of the customer (CPE).
·   Has a function as customer’s data transmission means.    
6.3
BS Antenna and SS Antenna 

·   Are the transmission equipment having the function  of altering electrical energy  into electromagnetic radio wave. 

6.4
Customer’s Terminal

·   Is customer’s IP based data terminal.
·   Example: PC, Router, etc.
6.5
Network Management System 

·   Is an equipment having the function of network system management.
6.6
Data Network

· Is an operator’s network having the function as liaison between some access networks of different domains and as liaison between access network and public network.
7.
Reference Point

7.1 U

· BWA Radio Interface
· U’ is a reference point between BS and BS antenna.
7.2 E

· A reference point between BS and data Network.
· Network Interface
CHAPTER II

GENERAL AND OPERATIONAL CHARACTERISTICS
1. Service Capability
The BS BWA 23 system has the  capability to support the kinds of the following services :

a)
Real time Service    
· Definition: The real time service is a service that needs a guarantee for the minimum delay  and for the availability of certain resources allocation so that the service may well be conducted.
· Example of application: VoIP, Audio and Video streaming.
b) Non-real time Service

· Definition: The non-real time service is a service that does not need a guarantee for the minimum delay but it needs a guarantee for the availability of resources allocation so that the service may well be conducted.
· Example of application: FTP with big bandwidth 
c) Best Effort Service

· Definition: The Best Effort Service is a service that neither needs a guarantee for the minimum delay nor a guarantee for the availability of resources allocation so that the service may well be conducted.
· Example: web browsing, email.
Interface

· BS equipment must at least have one mandatory interface.
· BS may have an additional optional interface.
	Kind of Interface
	Speed
	Standard
	Observation

	Ethernet / RJ-45
	100 / 1000 Mbps
	IEEE 802.3
	Mandatory

	Serial RS-232
	-
	
	Optional

	E-1
	2,048 Mbps
	ETS 300 420
ITU G.703/G704
	Optional


Support to the Network Management System

· BS has the capability to support the operation and maintenance of the network by having the following functions:

· Monitor the traffic utilization towards upstream and downstream direction.
· Arrangement of customer service.
· Monitor the operational status of BS equipment.
· Customers’ Registration.
· BS at least supports the SNMP protocol that refers to the IEEE 802.16f standard for the sake of network management system.
CHAPTER III
REQUIREMENTS FOR THE EQUIPMENT

1.
MAC Layer  

Below is the capability on MAC layer which is mandatory in nature
	Capability

	MAC CS

	- IPv4 over 802.3/Ethernet

	- 802.3/Ethernet

	MAC CPS

	- PDU generation and assembly

	- Connection Management 

	- QoS Arrangement

	- Data transmission scheduling 

	Security Sublayer

	- Encryption (optional)*

	- Authentication


                      * If there is an encryption, AES-128 bit encryption is used

2
Physical Layer (PHY)
· There are two sorts of PHY layer characteristic profiles which are defined
        based on canal width, i.e. the characteristic profile for canal width of 3.75

        MHz and the characteristic profile for canal width of 7.5 MHz. Besides the

        requirement for basic capability which must be followed by the two sorts of

        the above profile, there exists a specific requirement for the respective

        profiles.

· The canal width of 3.75 MHz consists of 3.5 MHz used for data  transmission and 250 KHz for guard band.
· The canal width of 7.5 MHz consists of 7 MHz used for data transmission and 500 KHz for guard band.
2.1
Requirement of  Basic Capability    
	Capability
	Minimum

Performnce

	Tx Dynamic Range
	BS
	≥ 10 dB

	Level of step adjustment of the minimum transmit power  
	≤ 1 dB

	Accuration of the step of the relative minimum transit power
	≤ ± 50% of minimum step, but not more than 4 dB

	Transmitter (Tx) Spectral flatness 
	

	-  The absolute difference beween adjacent subcarriers
	≤ 0.1 dB

	-  The average energy deviation on each subcarrier
	

	· subcarrier -50 up to -1 and +1 up to +50
	≤ ± 2 dB

	· subcarrier -100 up to -50 and +50 up to +100
	≤ + 2 or -4 dB

	The relative constellation error of   transmitter(Tx)
	BPSK – ½
	≤ - 13.0 dB

	
	QPSK – ½
	≤ - 16.0 dB

	
	QPSK – ¾
	≤ - 18.5 dB

	
	16-QAM – ½
	≤ - 21.5 dB

	
	16-QAM – ¾
	≤ - 25.0 dB

	
	64-QAM – ⅔
	≤ - 28.5 dB

	
	64-QAM – ¾
	≤ - 31.0 dB

	Maximum Level of Input Power 
	≥ -30 dBm

	Maximum Level of Input Power at the worst canal condition 
	≥ 0 dBm

	Maximum Output Power of Transmitter
	30 dBm

	EIRP 
	≤  40 dBm

	Co-Channel Interference  
 (SNR  + Noise Margin)
	BPSK – ½
	≤ - (6.4 dB + 3 dB) 

	
	QPSK – ½
	≤ - (9.4 dB+ 3 dB)

	
	QPSK – ¾
	≤ - (11.2 dB + 3 dB)

	
	16-QAM – ½
	≤ - (16.4 dB + 3 dB)

	
	16-QAM – ¾
	≤ - (18.2 dB + 3 dB)

	
	64-QAM – ⅔
	≤ - (22.7 dB + 3 dB)

	
	64-QAM – ¾
	≤ - (24.4 dB + 3 dB)

	1st  Adjacent Channel Rejection on BER 10-6  for C/I degradation of  3 dB
	16 QAM – ¾ 
	≥ 11 dB

	
	64 QAM – ¾
	≥ 4 dB

	2nd Adjacent Channel Rejection  on BER 10-6  for C/I degradation of 3 dB
	16 QAM – ¾ 
	≥ 30 dB

	
	64 QAM – ¾
	≥ 23 dB

	TTG and RTG
	≤ 100 μs 

	Reference Frequency Tolerance of Base Station
	≤ ± 8 * 10-6

	
	

	
	


2.2
Requirement of Minimum Specific Performance for Canal Width of 3.75 MHz  
	Capability
	 Minimum Performance

	Tb, duration of effective symbol
	64 μs 

	Tf, duration of frame
	5 ms 
	10 ms
	20 ms

	Limit of minimum receiving capacity performance on 
BER 10-6
	BPSK – ½
	≤ - 91 dBm

	
	QPSK – ½  
	≤ - 88 dBm

	
	QPSK – ¾
	≤ - 86 dBm

	
	16-QAM – ½ 
	≤ - 81 dBm

	
	16-QAM – ¾ 
	≤ - 79 dBm

	
	64-QAM – ⅔
	≤ - 74 dBm

	
	64-QAM – ¾
	≤ - 73 dBm

	Reference Frequency Tolerance
	

	·  Synchronization Tolerance from SS to BS
	≤ 312.5 Hz

	Reference Time Tolerance
	± (Tb/32) / 2


2.3 Requirement of Minimum Specific Performance for Canal Width of 7.5 MHz
	Capability
	Minimum Performance

	Tb, duration of effective symbol
	32 μs 

	Tf, duration of frame 
	5 ms 
	10 ms
	20 ms

	Limit of minimum receiving capacity performance on 

BER 10-6
	BPSK – ½
	≤ - 88 dBm

	
	QPSK – ½  
	≤ - 85 dBm

	
	QPSK – ¾
	≤ - 83 dBm

	
	16-QAM – ½ 
	≤ - 78 dBm

	
	16-QAM – ¾ 
	≤ - 76 dBm

	
	64-QAM – ⅔
	≤ - 71 dBm

	
	64-QAM – ¾
	≤ - 70 dBm

	Reference Frequency Tolerance
	

	· Synchronization Tolerance from  SS to BS
	≤ 625 Hz

	Reference Time Tolerance
	± (Tb/32) / 2


2.4
Canalization
BS must be able to conduct transmission at the appointed center frequency  in line with its capability of canal width. BS may own one or two capabilities of precribed  canal width.

2.4.1 Canalization for canal width of 3.75 MHz
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                            Figure 3. Canalization for canal width of 3.75 MHz 

         Table 2. Center Frequency of Canalization for Canal Width of 3.75 MHz 

	F1
	F2
	F3
	F4
	F5
	F6
	F7
	F8

	2.302,00
	2.305,75
	2.309,50
	2.313,25
	2.317,00
	2.320,75
	2.324,50
	2.328,25

	

	F9
	F10
	F11
	F12
	F13
	F14
	F15
	F16

	2.332,00
	2.335,75
	2.339,50
	2.343,25
	2.347,00
	2.350,75
	2.354,50
	2.358,25

	

	F17
	F18
	F19
	F20
	F21
	F22
	F23
	F24

	2.362,00
	2.365,75
	2.369,50
	2.373,25
	2.377,00
	2.380,75
	2.384,50
	2.388,25


2.4.2 Canalization for Canal Width of 7.5 MHz
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                       Figure 4. Canalization for Canal Width of 7.5 MHz
     Table 2.  Center Frequency of Canalization for canal width of 7.5. MHz 
	F1
	F2
	F3
	F4
	F5
	F6

	2.303,75
	2.311,25
	2.318,75
	2.326,25
	2.333,75
	2.341,25

	 

	F7
	F8
	F9
	F10
	F11
	F12

	2.348,75
	2.356,25
	2.363,75
	2.371,25
	2.378,75
	2.386,25


3. Power Supply

·  The equipment must be furnished with the security instrument against excessive current (fuse).

4. Environmental Condition

·    The equipment that works outside the room must be able to operate at the temperature of 10º C - 60º C.
·    The equipment that works inside the room must be able to operate at the temperature of 10º C - 40º C.
·    The equipment must be able to operate at the humidity of  95%.
5. Documentation

The equipment is furnished with technical documentation concerning the guide for use and the specification related to hardware and even to software in Indonesian language.  

CHAPTER IV

TESTING REQUIREMENT

1
The Sampling Method

      The sampling of the equipment to be tested is carried out in accordance with the testing  procedure with the minimum number of two units.

2
The Testing Method

The testing method of the equipment is stipulated in a separate document. The testing method must be capable of showing in a qualitative and quantitative manner that the tested equipment fulfils the requirement of this standard.

3
The Safety and Health  Requirement

This BS BWA 23 Equipment must undergo a construction design in such a way that the user is protected from electric and electromagnetic disturbances.

4
The Electromagnetic Compatibility Requirement           

This is to be referred to CISPR-22 and CISPR-24 Standards

5
The Marking Requirement  

Every BS BWA 23 Equipment shall be marked with the names of the factory and the producing country, the brand/type and serial number.

                                                       Done at:              JAKARTA

                                                       On        : February 26, 2008 

                                                        _____________________

                      DIRECTOR GENERAL OF POST AND TELECOMMUNICATION

       Signed
                                                 BASUKI YUSUF ISKANDAR
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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 

