ANNEX II + III:
 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER

Contract title: 

EXPANDING TETRA NETWORK OF THE MINISTRY OF INTERIOR (MOI) IN SERBIA
Publication reference: EuropeAid/129123/C/SUP/RS
Column 1-2 should be completed by the Contracting Authority

Column 3-4 should be completed by the tenderer

Column 5 is reserved for the evaluation committee 
Annex III - the Contractor's technical offer

The tenderers are requested to complete the template on the next pages: 

· Column 2 is completed by the Contracting Authority shows the required specifications (not to be modified by the tenderer), 

· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words “compliant” or “yes” are not sufficient)   

· Column 4 allows the tenderer to make comments on his proposed supply and to make eventual references to the documentation

The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.

The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.
Contents


0
OVERVIEW
3
0.1
Background
3
0.2
Beneficiary’s Responsibility:
4
0.3
Scope of the tender
4
0.4
Abbreviations
5
0.5
General requirements
7
1
LOT 1: TETRA BASE STATIONS AND DESPATCHING UNITS
14
1.1
TETRA Base Stations
14
1.2
TETRA Dispatcher Units
17
2
LOT 2: TETRA RADIO TERMINALS AND REPEATERS
25
2.1
Portable Radio Terminals
26
2.2
TETRA Mobile Radio Terminals
30
2.3
TETRA Fixed Radio Terminals
33
2.4
Multi-unit chargers
36
2.5
PEI (Peripheral Interface Equipment) data cables
36
2.6
TETRA Repeaters
37
3
LOT 3: MICROWAVE LINKS AND MULTIPLEXERS
38
3.1
Microwave Systems 8E1+Ethernet, 1+1 (Hot Standby), 15GHz with antenna
38
3.2
MUX cross-connect 1/0 8E1
42
3.3
Power supply –48V/10A, 1+1, battery autonomy 12 hours
42
3.4
Rack with DC panel and DDF
43
3.5
Network Management System (NMS)
44


0 OVERVIEW 

0.1 Background

Terrestrial Trunked Radio (TETRA) is a digital trunked mobile radio standard developed by the European Telecommunications Standards Institute (ETSI). The purpose of the TETRA standard was to meet the needs of traditional Professional Mobile Radio (PMR) user organizations such as Public Safety, Transportation, Utilities, Government, Military, Commercial & Industry.

TETRA network is aimed to become the main radio communications network for all public safety services in Serbia. It is being developed by the Ministry of the Interior and follows a GoGo (Government Owned Government Operated) model. The target is network consisting of 4 switching centers and around 250 base stations.
Communication links between base stations and switch are E1, where base stations takes up to three time slots and aggregation is done in suitable nodes. Technically they are realized in different ways (microwave, Telekom links, MOI cables with HDSL, or combination of those).
Initial deployment consisted of one Switch, 55 base stations, 24 consoles, 50 microwave links, 5000 radios. This equipment was put into operation entirely. 5 more base station and 1000 radios were purchased in 2008. Second switch and 5 more base stations have been purchased from the NIP (National Investment Plan of the Serbian government) funds and will be installed by the end of 2009.

The system in use is Motorola Dimetra IP, current version 6.1. Regarding base stations, 55 are Motorola EBTS and 5 are Motorola MTS2. 44 Base stations are with 2 radio carriers, 10 are with 3 and 6 with 4 carriers thus providing 508 traffic channels. There are around 5500 terminals in operation (portables, fixed and mobiles). The types of radios used are: Motorola MTH650, Motorola MTH800, Motorola MTM700, Sepura SRP3000. 24 Motorola CENTRACOM Elite dispatch consoles are equipped. Complete system is encrypted.

The objective of this Project is to provide and install additional 40 base stations (and to fulfill the capacity of the system), together with the transmission systems and number of radio terminals. The Base stations are to be installed on such location to obtain/enhance TETRA coverage of border areas. MoI made a choice of the most important parts that need to be covered and the geographical position of the new Base Stations is shown is going to be given to the Contractor.

The European Commission is the Contracting Authority responsible for this Project. The beneficiary of this project (Beneficiary) is the Ministry of Interior of Serbia hereinafter referred to as the MoI.
All requirements listed in the next sections of this specification shall be considered as the minimum acceptable qualifying criteria. 

0.2 Beneficiary’s Responsibility: 

In order to ensure smooth project implementation and to provide the Contractor with the necessary information, the Beneficiary will be responsible for: 

· Providing the necessary TETRA frequencies specification for use by the project within one week of the contract(s) commencement date(s);

· Ensuring the Contractor(s) has full and ready access to the identified sites;

· Provision of necessary power supply of 220-240 VAC at the point of Contractor(s) delivery;

· Ensuring appropriate access to the existing network infrastructure;

· Obtaining necessary TEA1 licences and provision of the data necessary for the encryption implementation;

· Ensuring site security (fences, patrols, etc) after provisional acceptance;

· Revision of MoI organisation structures;

· Revision of MoI operating procedures;

· Establishing working team responsible for the cooperation with the Contractor(s) during the all stages of the Project;

· Operating the system after provisional acceptance;

0.3 Scope of the tender

The subject of this tender is to provide supply of the equipment for TETRA solution based on ETSI recommendation, including:

· Base stations, dispatching units, radio terminals, repeaters, multiplexers and microwave link equipment;

· All installation works;

· Commissioning;

· Roll-out and testing;

· Documentation;

· Warranty services. 

The complete preparation of sites for the installation of the base stations and microwave link site including all civil works related to building masts, grounding, binding etc. are the sole responsibility of the Beneficiary.

0.4 Abbreviations

The following abbreviations are used consistently throughout this document.

AC

Alternating Current

AI

Air Interface

AP

Access Point
APG

Access Point Gateway
AVL

Automatic Vehicle Location

BCP

Border Crossing Point

BER

Bit Error Rate
BIC

Barring of incoming Call

BOC

Barring of outgoing call

CAD

Call Authorized by dispatcher
CD

Compact Disc

CDR

Call Detail Record

CF

Call Forwarding

CLI

Calling Line Identity

CLIP

Calling Line Identity Presentation

CLIR

Calling Line Identity Restriction

CMD

Circuit Mode Data

DC

Direct Current

DGNA

Dynamic Group Number Assignment

DMO

Direct Mode Operation

DTMF

Dual-Tone Multi-Frequency

E2EE

End-To-End Encryption

ETS

European Telecommunication Standard

ETSI

European Telecommunications Standardization Institute (www.etsi.org)

FSSN

Fleet Specific Short Number

GOA

Group Operating Area

GPS

Global Positioning System

GUI

Graphical User Interface

GW

Gateway

HQ

Headquarters

IEC

International Electrotechnical Commission (www.iec.ch)

IP

Internet Protocol

ISDN

Integrated Services Digital Network

ISO

International Standards Organization (www.iso.org)

ISSI

Individual Short Subscriber Identity

ITSI

Individual TETRA Subscriber Identity

KD

Key Distribution

kHz

Kilohertz

LAN

Local Area Network

LED

Light Emitting Diode

MHz

Megahertz

MoI

Ministry of Interior

NMS

Network Management System

ODU

Outdoor Unit

PABX

Private Automatic Branch Exchange

PC

Personal Computer

PEI

Peripheral Equipment Interface

PMR

Professional Mobile Radio

PRA

Primary Rate User Access

PSTN

Public Switched Telephone Network

PTT

Push to talk

RF

Radio Frequency

SDS

Short data message

TCP/IP
Transmission Control Protocol/Internet Protocol

TDM

Time Division Multiplex Networks 

TEA1

TETRA Encryption Algorithms 1
TETRA
Terrestrial Trunked Radio

TETRA MoU
Memorandum of Understanding (www.tetramou.com/tetramou.aspx)

TPI

Talking Party Identification
	Number
	Specifications 
	Specifications  Offered
	 Notes, remarks, 
ref to documentation
	Evaluation Committee’s notes 

	0.5 General requirements

	The specifications given in the following are requirements based on the respective item’s projected function or purpose. Characteristics and features deviating from particular technical solutions, figures or values given in the specifications (unless exceeding the requirements), due to the particular design of the actually offered product, are acceptable, as long as the functional capacity is at least equivalent to the given specification and permissible under the requirements according to the stated and specified technical regulations, or standards quoted in these Technical Specifications. Full compatibility with other items specified, or equipment already available at the beneficiary institution when described in these Technical Specifications, is mandatory. Uncertainty, Accuracy and Class shall always be as required or better. Adequate documentation to assess the respective capacity, quality, compatibility and inter-connectivity of the product offered must be included with the offer.

Any specification referring to or suggesting a particular product or manufacturer, in particular to types, models and brand names are always to be understood as “or equivalent”. Where equivalency shall be subject to technical evaluation, the respective documentation of equivalency, and - if appropriate - an assessment by an independent party shall be provided with the offer.

	0.5.1 Conformity to technical regulations and standards 

All equipment shall be in conformity with the latest applicable technical regulations. Evidence for compliance has to be provided (such as CE marking/ manufacturer declaration, relevant conformity marks, or copies of certificates) for such equipment. Further specific requirements apply to particular items.

	0.5.1.1 
	All the components of TETRA system must conform to the ETSI defined TETRA standard. 
	
	
	

	0.5.1.2 
	All equipment and calculations required shall conform to the latest publicly available published TETRA standards and TETRA MOU recommendations, including: 

ETSI EN 300 392-1; “General Network Design”

ETSI EN 300 392-2 ; “Air Interface“
ETSI EN 300 392-3 ; “Interworking and the Inter-System Interface“

ETSI EN 300 392-4 ; “Gateways Basic Operation“
ETSI EN 300 392-5 ; “Peripheral Equipment Interface“
ETSI EN 300 392-7 ; “Security“
ETSI EN 300 392-9 ; “General requirements for supplementary services“
ETSI EN 300 392-10 ; “Supplementary services stage 1“
ETSI EN 300 392-11 ; “Supplementary services stage 2“
ETSI EN 300 392-12 ; “Supplementary services stage 3“
ETSI EN 300 394-1 ; “Conformance testing“ 

ETSI EN 300 395 ; “Speech Codec“
ETSI EN 300 396-1 “DMO - General Network design“
ETSI EN 300 396-2 “DMO - Radio Aspect“ 
ETSI EN 300 396-4 “DMO - Type 1 Repeater Air Interface“
ETSI EN 300 396-5 “DMO - Gateway Air Interface“
ETSI EN 300 396-6 “DMO - Security“
ETSI EN 300 396-7 “DMO - Type 2 Repeater Air Interface“
ETSI EN 300 396-10 “DMO - Managed Direct Mode“
TRR 102 300-5; TETRA Voice plus Data - Designers’ guide - Part 5: Guidance on numbering and addressing
	
	
	

	0.5.2 Technical Documentation

	0.5.2.1 
	The Technical Offer shall contain documentation on: technical characteristics, functionality, regulatory compliance and conformity to standards.
	
	
	

	0.5.2.2 
	The tenderer shall provide technical documentation of the equipment in English language, including the technical specification of the manufacturer (Data Sheets). 
	
	
	

	0.5.2.3 
	All documentation must be provided both in hardcopy and electronic version in PDF format (CD or DVD) at least one set for each delivered device.
	
	
	

	0.5.2.4 
	Prior to commencement of installation works and commissioning of devices the Contractor will submit complete design documentation for each individual site that shall be subject to Contracting Authority’s approval.
	
	
	

	0.5.2.5 
	The Contractor is obliged to present final documentation that includes all modifications of documentation provided during the contract execution. 
	
	
	

	0.5.2.6 
	Final documentation shall contain at least:

a) General system diagrams showing the main components and their interconnections,

b) Diagrams per site showing all electronics cards and modules and their location within the equipment racks,

c) A complete list of materials per site. It shall include name, description, part and revision number and quantity,

d) All the documentation required for the installation, interconnection, alignment, maintenance and repair of the equipment and devices,

e) Documentation related to all software included with the equipment and devices, 

f) A detailed report of the factory acceptance tests for each component,

g) A detailed report from field tests performed by the Contractor prior to the request for provisional acceptance.
	
	
	

	0.5.2.7 
	After each change of the configuration authorised by the Contracting Authority during the warranty period the Contractor shall update all relevant sections of the documentation within 10 working days after the change is executed.
	
	
	

	0.5.3 Accessories

	0.5.3.1 
	The supplies shall include all accessories necessary for proper operation of the equipment such as, but not limited to power cables, interconnect cables, adapters, connectors, input devices (examples: LV power cables, Coax cables, CAT5 cables) to make the provided equipment fully operational and functioning fitting intended purpose.
	
	
	

	0.5.3.2 
	These accessories include also Installation Guide and CDs with documentation for the equipment.
	
	
	

	0.5.4 Power supply

	0.5.4.1 
	All mains-operated equipment shall operate – unless specified otherwise - by power supply of AC 240 V, 50 Hz, Serbian plug for class I and II equipment. Three-phase power supply 415 V shall be acceptable also, grounded CEE plug. Equipment with a rated voltage of AC 230 V and/or AC 400 V will be acceptable as well.
	
	
	

	0.5.5 Places of delivery

	0.5.5.1 
	All system components shall be delivered (and installed) according to the site’s list provided by the Beneficiary.
	
	
	

	0.5.5.2 
	All other components shall be delivered to Beneficiary’s HQ, Belgrade. 
	
	
	

	0.5.6 Supply Installation

	0.5.6.1 
	Equipment and device installation and commissioning shall be done by technicians who are authorized by manufacturer for each equipment and device offered.
	
	
	

	0.5.6.2 
	Equipment installation and commissioning shall be included into the delivery and the offering for each equipment and device offered.
	
	
	

	0.5.6.3 
	All installations must be done with respect to local regulations and European safety standards
.
	
	
	

	0.5.7 Maintenance and Warranty Conditions

	0.5.7.1 
	The Contractor must guarantee correct operation of the equipment for at least 12 months, as of the date of signing the Provisional Acceptance.
	
	
	

	0.5.7.2 
	The warranty shall cover:

a) all functionalities of the equipment (required and offered), 

b) all defects in material and workmanship, including those when the equipment does not have the exact parameters or features specified by the manufacturers;

c) repairs of all detected damages to components of the equipment, including replacement of damaged parts with new ones;

d) repairing detected faults, defects and functional failures in both the equipment and the software;

e) correction of software and firmware defects (bugs) including those bugs incorporated in new software and firmware releases, 
f) free upgrades to new system software and firmware versions.
	
	
	

	0.5.7.3 
	The warranty services will be provided on the equipment installation site by the Contractor.
	
	
	

	0.5.7.4 
	During the warranty period the Supplier(s) shall designate contact person(s) able to support the Beneficiary with information related to the operation of the equipment installed. For this purpose the Supplier(s) shall provide hotline and e-mail(s) and fax contact number(s) available on a 24/7 basis.
This fax number(s) and e-mail(s) shall be used also for reporting all defects and/or failures of the equipment. 
	
	
	

	0.5.7.5 
	During the warranty period the Contractor shall provide the support services on a 24/7 basis.
	
	
	

	0.5.7.6 
	The Contractor must guarantee the availability of all necessary spare parts for at least 6 years after Final Acceptance.
	
	
	


1 LOT 1: TETRA BASE STATIONS AND DESPATCHING UNITS
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	1.1 TETRA Base Stations
Quantity: 40 pcs.



	The TETRA base station (BS) provides the RF interface to the mobile stations. A BS site has one TETRA Site Controller (TSC), which manage site operations and assign channels at the site. The BS site also has two base radios supporting a total of up to 7 logical channels, including a control channel, several traffic channels, and packet data channels if configured. Each rack of base radios are connected to an RF distribution system (RFDS) which conditions inbound and outbound signaling between the base radios and the antenna. An Environmental Alarm System (EAS) module is also installed in the BS rack to provide system and environmental monitoring at the site. Each physical channel is divided into four TDMA channels to provide up to 7 total channels. The BS connects to the Master switching office (Belgrade) through a fractional E1 or X.21 link (with E1 frame circuit termination).

	1.1.1 
	Complete indoor base station with 2 carriers, including complete antenna system (sectorial x3, GPS) for TETRA.
	
	
	

	1.1.2 
	The offered base station shall support power supply of 115/230 V 50/60 Hz AC and –48V DC and additional battery autonomy of 6 hours.
	
	
	

	1.1.3 
	The offered base station shall operate on a temperature range of - 30 to + 55°C.
	
	
	

	1.1.4 
	The offered base station shall work in the frequency band of 380-400 MHz, with operating bandwidth of 5 MHz, transmitter/receiver separation of 10 MHz and Tx(Tx spacing of minimum 150 KHz.
	
	
	

	1.1.5 
	Receiver Sensitivity at the EBTS input connector shell be at least -120.0 dBm (Standard BER) and -113.5 dBm (Faded BER).
	
	
	

	1.1.6 
	The base station’s transmit power should be adjustable at least for the 25 -40 W range.
	
	
	

	1.1.7 
	It shall be possible to use antenna system with diversity gain minimum of 2dB.
	
	
	

	1.1.8 
	The offered base station shall support at least 15 external user input alarms and 2 external user output alarms.
	
	
	

	1.1.9 
	The offered base station shall include all cabling and other equipment necessary to ensure full functionality of the base station, 
	
	
	

	1.1.10 
	The offered base station shall include Air Interface Encryption with TEA1 algorithms, and support security classes: 

class 1 (clear)

class 2 (SCK) and 

class 3 (DCK and CCK)
	
	
	

	1.1.11 
	The base station shall support the following operating modes: 

· Remote mode;

· Local model (for commissioning and maintenance); 

· The fallback mode of the base station shall be activated by the base station when the connection to the switch is lost or the switches are unavailable. The base station shall automatically reintegrate in the network after restoring connection to the switch;
· The normal operating mode shall be the remote mode, whereby the base station is under the control of the switch. All services are supported. 
	
	
	

	1.1.12 
	The offered base station in the fallback mode shall send out broadcast message, which indicates to the TETRA mobiles that there is currently no TETRA network wide service.
	
	
	

	1.1.13 
	At least the following features have to be available in fallback mode:

· Group call within the radio coverage area of the base station

· Broadcast call, one way 

· TPI

· Late Entry for group call
· AI encryption
	
	
	

	1.1.14 
	The offered base station shall be fully compatible and interoperable with Motorola Dimetra IP 6.2.
	
	
	


	Number
	Specifications 
	Specifications  Offered
	 Notes, remarks, 
ref to documentation
	Evaluation Committee’s notes 

	1.2 TETRA Dispatcher Units

Quantity: 5 pcs.



	1.2.1 
	The dispatcher unit shall be the workstation used for communication with, and management of, individual users, fleets of subscribers, or groups of subscribers.
	
	
	

	1.2.2 
	It shall be a standard feature for a dispatcher to dynamically regroup subscribers and create new groups (either temporary or fixed) of any authorised individual subscribers.
	
	
	

	1.2.3 
	The dispatcher unit applications shall include a user-friendly GUI. The dispatcher unit GUI has to be localized into the Serbian language. 
	
	
	

	1.2.4 
	The offered dispatcher unit shall include PC hardware equipment with keyboard, optical mouse and at least 17 “LCD touch-screen monitor.
	
	
	

	1.2.5 
	The offered dispatcher unit shall include two loudspeakers.
	
	
	

	1.2.6 
	The offered dispatcher unit shall include one desktop microphone.
	
	
	

	1.2.7 
	The offered dispatcher unit shall include one headset.
	
	
	

	1.2.8 
	The offered dispatcher unit shall have an interface to connect external PTT buttons. At least one external PTT button must be connected. 
	
	
	

	1.2.9 
	The offered dispatcher unit shall support making of an individual semi-duplex call inside the network from dispatcher unit to radio subscriber.
	
	
	

	1.2.10 
	The offered dispatcher unit shall support making of an individual semi-duplex call inside the network from dispatcher unit to another dispatcher.
	
	
	

	1.2.11 
	The offered dispatcher unit shall support receiving of an individual semi-duplex call inside the network from radio subscriber to dispatcher.
	
	
	

	1.2.12 
	The offered dispatcher unit shall support receiving of an individual semi-duplex call inside the network from another dispatcher to dispatcher.
	
	
	

	1.2.13 
	The offered dispatcher unit shall support individual calls to/from PABX/PSTN.
	
	
	

	1.2.14 
	The dispatcher console must allow a conventional analogue radio channel to be connected with one or more talkgroup into a shared call. 
	
	
	

	1.2.15 
	It shall be possible for the dispatcher unit to receive a dispatcher call. 
	
	
	

	1.2.16 
	Individual voice communication shall be a network wide service and the offered dispatcher unit can make or receive individual calls from/to any point of full network wide functionality.
	
	
	

	1.2.17 
	The offered dispatcher unit shall support answering of any individual call from incoming call queue.
	
	
	

	1.2.18 
	The offered dispatcher unit shall be able to put an ongoing individual call on hold and take it from hold after having performed other tasks.
	
	
	

	1.2.19 
	The offered dispatcher unit shall support CLIP. 
	
	
	

	1.2.20 
	In the offered dispatcher unit the user shall be able to click and select the dialled individual call number from various points in the user interface
	
	
	

	1.2.21 
	From the offered dispatcher unit it shall be possible to initiate an ambience listening call to any radio terminal in the system.
	
	
	

	1.2.22 
	The offered dispatcher unit shall have a list of at least 25 previous individual calls.
	
	
	

	1.2.23 
	The offered dispatcher unit shall have a list of at least the last 10 dialled individual calls.
	
	
	

	1.2.24 
	The offered dispatcher unit shall support semi-duplex group calls inside the network.
	
	
	

	1.2.25 
	The offered dispatcher unit shall support late entry.
	
	
	

	1.2.26 
	The offered dispatcher unit shall support speech item queuing inside a group call.
	
	
	

	1.2.27 
	The offered dispatcher unit shall support simultaneous audio monitoring of at least 10 talk groups.
	
	
	

	1.2.28 
	The offered dispatcher unit shall support simultaneous event monitoring of at least 50 talk groups simultaneously with at least 10 audio monitored talk groups.
	
	
	

	1.2.29 
	The offered dispatcher unit shall be able to interrupt a radio terminals ongoing speech item if needed.
	
	
	

	1.2.30 
	The offered dispatcher unit shall be able to mute all incoming audio except the selected talk group if needed.
	
	
	

	1.2.31 
	The offered dispatcher unit shall support receiving of an individually addressed emergency call using semi-duplex communication.
	
	
	

	1.2.32 
	The offered dispatcher unit shall support receiving of an emergency group call.
	
	
	

	1.2.33 
	The offered dispatcher unit shall support a dispatcher in monitoring emergency group calls.
	
	
	

	1.2.34 
	The offered dispatcher unit shall support emergency call target definition by an authorised dispatcher, without parametrising radio terminals.
	
	
	

	1.2.35 
	An initiated emergency call shall initiate a list of the users that are in emergency state in a display of a dispatcher.
	
	
	

	1.2.36 
	The initiated emergency call shall have a clear visible and audible effect in the display of a dispatcher.
	
	
	

	1.2.37 
	The offered dispatcher unit shall support parameter based enabling or disabling of the release of an emergency call by the radio terminal that has initiated the emergency call.
	
	
	

	1.2.38 
	The offered dispatcher unit shall ensure that an emergency call cannot be cleared from the field by an emergency subscriber if there is another subscriber in emergency in the same call.
	
	
	

	1.2.39 
	The offered dispatcher unit shall be able to interrupt the radio terminals ongoing speech item during an emergency call if needed.
	
	
	

	1.2.40 
	The offered dispatcher unit shall be able to mute all incoming audio except the selected emergency call if needed.
	
	
	

	1.2.41 
	The offered dispatcher unit shall support status message sending to an individual radio terminal subscriber.
	
	
	

	1.2.42 
	The offered dispatcher unit shall support status message sending to another individual dispatcher.
	
	
	

	1.2.43 
	The offered dispatcher unit shall support status message sending to group address.
	
	
	

	1.2.44 
	The offered dispatcher unit shall support status message receiving from individual radio terminal subscriber.
	
	
	

	1.2.45 
	The offered dispatcher unit shall support status message receiving from another individual dispatcher.
	
	
	

	1.2.46 
	The offered dispatcher unit shall support status message receiving from group address.
	
	
	

	1.2.47 
	The offered dispatcher unit shall support predefinition of a status message.
	
	
	

	1.2.48 
	The offered dispatcher unit shall support call back request status message.
	
	
	

	1.2.49 
	When a dispatcher receives a call back request, it shall be different visually from other status messages.
	
	
	

	1.2.50 
	It shall be possible to send at least 140 characters long text messages from the dispatcher user interface to an individual address.
	
	
	

	1.2.51 
	It shall be possible to send at least 140 characters long text messages from the dispatcher user interface to a group address.
	
	
	

	1.2.52 
	It shall be possible to receive individual addressed text messages to the offered dispatcher user interface.
	
	
	

	1.2.53 
	It shall be possible to receive group-addressed text messages to the offered dispatcher user interface.
	
	
	

	1.2.54 
	From the offered dispatcher unit it shall be possible to track and monitor subscribers.
	
	
	

	1.2.55 
	The subscriber tracking information shall be updated automatically.
	
	
	

	1.2.56 
	The following information shall be available with subscriber tracking functionality for each radio subscriber:

a) Is the radio terminal registered to the system 

b) Is the radio terminal engaged in an individual call

c) Which group has the radio terminal selected

d) With which base station is the radio terminal currently registered

e) Radio terminals status information based on sent status information
	
	
	

	1.2.57 
	From the offered dispatcher unit, dispatcher users can be created, modified and deleted. It must be possible to describe each user by at least the following attributes:

a) ITSI number 

b) Mnemonic

c) MSISDN number

d) Dispatcher user priority

e) Right to make (or not) an individual call

f) The dispatcher user has right to make an individual call

g) Right to make (or not) a PSTN call

h) Right to make (or not) a PABX call

i) Right to make (or not) a status and text message

j) The dispatcher user has right to transmit a status or text message

k) Radio subscribers the dispatcher user can manage (create, manage and delete)

l) Dispatcher users the dispatcher user can manage (create, manage and delete)

m) Groups this dispatcher user can manage (create, manage and delete)

n) Subscriber number ranges for which the dispatcher user can assign new numbers.
	
	
	

	1.2.58 
	From the offered dispatcher, talk groups can be created, modified and deleted. It must be possible to describe each group by at least following attributes:

a) GTSI number 

b) Mnemonic

c) Fixed talk group area (base stations that are always included to the talk group)

d) Shifting talk group area (only base stations that have group members are included to talk group)

e) Group priority 

f) Late Entry 

g) DGNA
	
	
	

	1.2.59 
	The offered dispatcher unit shall be fully compatible and interoperable with Motorola Dimetra IP 6.2.
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	2.1 Portable Radio Terminals

Quantity: 1000 pcs.



	2.1.1 
	The battery shall be capable of providing operational duty cycle of 5% transmit, 5% receive and 90% standby for minimum 20 hours of continuous use.
	
	
	

	2.1.2 
	The battery shall be capable of providing operational duty cycle of 5% transmit, 35% receive and 60% standby for minimum 17 hours of continuous use.
	
	
	

	2.1.3 
	Support for minimum 500 Talk Groups – TMO – DMO, manageable via Talkgroup folders.
	
	
	

	2.1.4 
	Hidden talkgroups.
	
	
	

	2.1.5 
	Support at least 50 dynamic group number assignments.
	
	
	

	2.1.6 
	Address Books for telephone and radio users.
	
	
	

	2.1.7 
	High Resolution Color display (over 65.000 colours).
	
	
	

	2.1.8 
	Scan list (fixed and user definable talkgroups).
	
	
	

	2.1.9 
	Active scanning
	
	
	

	2.1.10 
	Full duplex call
	
	
	

	2.1.11 
	Half duplex call
	
	
	

	2.1.12 
	Type 1, Type 2 and Type 3 call handover for individual duplex and semi-duplex calls
	
	
	

	2.1.13 
	Emergency call
	
	
	

	2.1.14 
	Status messaging
	
	
	

	2.1.15 
	Short data service 
	
	
	

	2.1.16 
	IP packet data transmission 
	
	
	

	2.1.17 
	Text message data store
	
	
	

	2.1.18 
	Flash messages
	
	
	

	2.1.19 
	Embedded WAP 2.0 over TETRA IP
	
	
	

	2.1.20 
	Configurable function keys
	
	
	

	2.1.21 
	Operating Temperature: -20°C to +55°C.
	
	
	

	2.1.22 
	Storage Temperature: -40°C to +80°C.
	
	
	

	2.1.23 
	Dust and Water Ingress: IP55.
	
	
	

	2.1.24 
	Shock, drop and vibration: ETS 300-019.
	
	
	

	2.1.25 
	Operating frequency band: 380-430 MHz.
	
	
	

	2.1.26 
	RF Channel Bandwidth: 25 KHz.
	
	
	

	2.1.27 
	Transmitter/Receiver Separation: 10 MHz.
	
	
	

	2.1.28 
	RF transmitted power: minimum 1 W nominal with adaptive power control (3 steps of 5 dB).
	
	
	

	2.1.29 
	RF Power Level Accuracy: (2 dB.
	
	
	

	2.1.30 
	Receiver Class: A.
	
	
	

	2.1.31 
	Receiver Static Sensitivity: -112 dBm minimum.
	
	
	

	2.1.32 
	Receiver Dynamic Sensitivity: -103 dBm minimum.
	
	
	

	2.1.33 
	GPS protocol: ETSI Location Information Protocol (LIP).
	
	
	

	2.1.34 
	GPS receiver: Fully Integrated.
	
	
	

	2.1.35 
	GPS antenna: Helical integrated into TETRA antenna.
	
	
	

	2.1.36 
	GPS Sensitivity: -152 dBm / -182 dBW
	
	
	

	2.1.37 
	Air Interface Encryption:

· Algorithms TEA1, TEA2, TEA3;

· Security Classes Class1 (clear), Class2 (SCK), Class3 (DCK and CCK);

· Authentication Infrastructure initiated and made mutual by terminal.
	
	
	

	2.1.38 
	Support for smart card based End-To-End Encryption.
	
	
	

	2.1.39 
	User Access Control: PIN /PUK code access.
	
	
	

	2.1.40 
	A single rechargeable battery shall operate the radio.
	
	
	

	2.1.41 
	1-slot battery chargers for each handheld shall have maximum charging time of 2 hours.
	
	
	

	2.1.42 
	2-wire surveillance kit, 1 spare battery and accessories for carrying on belt shall be included for each portable radio.
	
	
	

	2.1.43 
	DMO Gateway interoperability.
	
	
	

	2.1.44 
	DMO Repeater interoperability.
	
	
	

	2.1.45 
	The terminals must be delivered with licences for:

GPS;

WAP browser;

AIE;
	
	
	

	2.1.46 
	The radio terminals must have Interoperability certificate for interwork with Motorola Dimetra IP 6.2 system, provided by Tetra MOU Association.
	
	
	

	2.1.47 
	The terminals must be delivered with all necessary hardware and software tools and instructions for key management and programming.
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	2.2 TETRA Mobile Radio Terminals

Quantity: 200 pcs.



	2.2.1 
	The vehicle‑mounted TETRA mobile radio shall be operated from the vehicle battery.
	
	
	

	2.2.2 
	Support for minimum 500 Talk Groups – TMO – DMO, manageable via Talkgroup folders.
	
	
	

	2.2.3 
	Hidden talkgroups
	
	
	

	2.2.4 
	Support at least 50 dynamic group number assignments.
	
	
	

	2.2.5 
	Address Books for telephone and radio users.
	
	
	

	2.2.6 
	High Resolution Color display (over 65.000 colours).
	
	
	

	2.2.7 
	Scan list (fixed and user definable talkgroups).
	
	
	

	2.2.8 
	Active scanning
	
	
	

	2.2.9 
	Full duplex call
	
	
	

	2.2.10 
	Half duplex call
	
	
	

	2.2.11 
	Type 1, Type 2 and Type 3 call handover for individual duplex and semi-duplex calls
	
	
	

	2.2.12 
	Emergency call
	
	
	

	2.2.13 
	Status messaging
	
	
	

	2.2.14 
	Short data service 
	
	
	

	2.2.15 
	IP packet data transmission 
	
	
	

	2.2.16 
	Text message data store
	
	
	

	2.2.17 
	Flash messages
	
	
	

	2.2.18 
	Embedded WAP 2.0 over TETRA IP
	
	
	

	2.2.19 
	Configurable function keys
	
	
	

	2.2.20 
	Operating Temperature: -30°C to +60°C.
	
	
	

	2.2.21 
	Storage Temperature: -40°C to +85°C.
	
	
	

	2.2.22 
	Operating frequency band: 380-430 MHz.
	
	
	

	2.2.23 
	RF Channel Bandwidth: 25 KHz.
	
	
	

	2.2.24 
	Transmitter/Receiver Separation: 10 MHz.
	
	
	

	2.2.25 
	RF transmitted power: minimum 3 W nominal with adaptive power control (3 steps of 5 dB).
	
	
	

	2.2.26 
	RF Power Level Accuracy: (2 dB.
	
	
	

	2.2.27 
	Receiver Class: A.
	
	
	

	2.2.28 
	Receiver Static Sensitivity: -112 dBm minimum.
	
	
	

	2.2.29 
	Receiver Dynamic Sensitivity: -103 dBm minimum.
	
	
	

	2.2.30 
	GPS protocol: ETSI Location Information Protocol (LIP).
	
	
	

	2.2.31 
	GPS receiver: Fully integrated.
	
	
	

	2.2.32 
	GPS antenna: Supports active antenna.
	
	
	

	2.2.33 
	GPS Sensitivity: -152 dBm / -182 dBW
	
	
	

	2.2.34 
	Air Interface Encryption:

· Algorithms TEA1, TEA2, TEA3;

· Security Classes Class1 (clear), Class2 (SCK), Class3 (DCK and CCK);

· Authentication Infrastructure initiated and made mutual by terminal.
	
	
	

	2.2.35 
	Support for smart card based End-To-End Encryption.
	
	
	

	2.2.36 
	User Access Control: PIN /PUK code access.
	
	
	

	2.2.37 
	DMO Gateway interoperability.
	
	
	

	2.2.38 
	DMO Repeater interoperability.
	
	
	

	2.2.39 
	The terminals must be delivered with licences for:

GPS;

WAP browser;

AIE;
	
	
	

	2.2.40 
	Vehicle installation kits shell be included. (TETRA antenna with antenna gain of 5dBi is required).
	
	
	

	2.2.41 
	The Contractor shall install mobile radios in vehicles provided by the Beneficiary.
	
	
	

	2.2.42 
	Interoperability certificate for interwork with Motorola Dimetra IP 6.2 system, provided by Tetra MOU Association.
	
	
	

	2.2.43 
	The terminals must be delivered with all necessary hardware and software tools and instructions for key management and programming.
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	2.3 TETRA Fixed Radio Terminals

Quantity: 50 pcs.



	2.3.1 
	Power supply: +13,8 V DC nominal (from 10,8 V DC to 15,6 V DC), negative ground.
	
	
	

	2.3.2 
	Support for minimum 500 Talk Groups – TMO – DMO, manageable via Talkgroup folders.
	
	
	

	2.3.3 
	Hidden talkgroups
	
	
	

	2.3.4 
	Support at least 50 dynamic group number assignments.
	
	
	

	2.3.5 
	Address Books for telephone and radio users.
	
	
	

	2.3.6 
	High Resolution Color display (over 65.000 colours).
	
	
	

	2.3.7 
	Scan list (fixed and user definable talkgroups).
	
	
	

	2.3.8 
	Active scanning
	
	
	

	2.3.9 
	Full duplex call
	
	
	

	2.3.10 
	Half duplex call
	
	
	

	2.3.11 
	Type 1, Type 2 and Type 3 call handover for individual duplex and semi-duplex calls
	
	
	

	2.3.12 
	Emergency call
	
	
	

	2.3.13 
	Status messaging
	
	
	

	2.3.14 
	Short data service 
	
	
	

	2.3.15 
	IP packet data transmission 
	
	
	

	2.3.16 
	Text message data store
	
	
	

	2.3.17 
	Flash messages
	
	
	

	2.3.18 
	Embedded WAP 2.0 over TETRA IP
	
	
	

	2.3.19 
	Configurable function keys
	
	
	

	2.3.20 
	Operating Temperature: -30°C to +60°C.
	
	
	

	2.3.21 
	Storage Temperature: -40°C to +85°C.
	
	
	

	2.3.22 
	Operating frequency band: 380-430 MHz.
	
	
	

	2.3.23 
	RF Channel Bandwidth: 25 KHz.
	
	
	

	2.3.24 
	Transmitter/Receiver Separation: 10 MHz.
	
	
	

	2.3.25 
	RF transmitted power: minimum 3 W nominal with adaptive power control (3 steps of 5 dB).
	
	
	

	2.3.26 
	RF Power Level Accuracy: (2 dB.
	
	
	

	2.3.27 
	Receiver Class: A.
	
	
	

	2.3.28 
	Receiver Static Sensitivity: -112 dBm minimum.
	
	
	

	2.3.29 
	Receiver Dynamic Sensitivity: -103 dBm minimum.
	
	
	

	2.3.30 
	GPS protocol: ETSI Location Information Protocol (LIP).
	
	
	

	2.3.31 
	GPS receiver: Fully Integrated.
	
	
	

	2.3.32 
	GPS antenna: Helical integrated into TETRA antenna.
	
	
	

	2.3.33 
	GPS Sensitivity: -152 dBm / -182 dBW
	
	
	

	2.3.34 
	Air Interface Encryption:

· Algorithms TEA1, TEA2, TEA3;

· Security Classes Class1 (clear), Class2 (SCK), Class3 (DCK and CCK);

· Authentication Infrastructure initiated and made mutual by terminal.
	
	
	

	2.3.35 
	Support for smart card based End-To-End Encryption.
	
	
	

	2.3.36 
	User Access Control: PIN /PUK code access.
	
	
	

	2.3.37 
	DMO Gateway interoperability.
	
	
	

	2.3.38 
	DMO Repeater interoperability.
	
	
	

	2.3.39 
	The terminals must be delivered with licences for:

GPS;

WAP browser;

AIE;
	
	
	

	2.3.40 
	TETRA antenna with 2dBi antenna gain shall be included.
	
	
	

	2.3.41 
	Interoperability certificate for interwork with Motorola Dimetra IP 6.2 system, provided by Tetra MOU Association.
	
	
	

	2.3.42 
	The terminals must be delivered with all necessary hardware and software tools and instructions for key management and programming.
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	2.4 Multi-unit chargers

Quantity: 50 pcs.



	2.4.1 
	Support charging of at least 6 terminals simultaneously.
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	2.5 PEI (Peripheral Interface Equipment) data cables

Quantity: 100 pcs.



	2.5.1 
	Length 1 m.
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	2.6 TETRA Repeaters

Quantity: 10 pcs.

	2.6.1 
	Operating frequency band: 380-470 MHz.
	
	
	

	2.6.2 
	Bandwidth: 5 MHz.
	
	
	

	2.6.3 
	Channel spacing: 25 KHz.
	
	
	

	2.6.4 
	Output Power:

+36dBm/carrier (1 carrier)

+30dBm/carrier (2 carriers)

+27dBm/carrier (3-8 carriers)
	
	
	

	2.6.5 
	Gain: 45-60 db in 2 dB steps.
	
	
	

	2.6.6 
	Operating Temp: -30°C to +60°C.
	
	
	

	2.6.7 
	The offered repeater shall support power supply of 115/230 V 50/60 Hz AC (preferable with  –48V DC too). 
	
	
	


3 LOT 3: MICROWAVE LINKS AND MULTIPLEXERS

	Number
	Specifications 
	Specifications Offered
	 Notes, remarks, 
ref to documentation
	Evaluation Committee’s notes 

	3.1 Microwave Systems 8E1+Ethernet, 1+1 (Hot Standby), 15GHz with antenna
Quantity:
10 pairs (with antenna 0.3 m);


25 pairs (with antenna 0.6 m);


  5 pairs (with antenna 1.2 m);


	The microwave system is to transmit bi-directional data with capacities from 2xE1 up to at least 8xE1 or 70 Mb/s by means of a digital microwave link in a point-to-point configuration. All capacity upgrades should be done only by means of software features. 

	3.1.1 
	The microwave system shall support a mixture of Native PDH and Native Ethernet traffic over the hop, up to at least 32xE1, flexibly mixed in steps of 2Mb/s (1xE1).
	
	
	

	3.1.2 
	The PDH and Native Ethernet transport shall support ACAP, ACCP and CCDP operation, if needed.
	
	
	

	3.1.3 
	The microwave system shall have capability of operating in protected 1+1 mode, where both TDM and Ethernet traffic is used simultaneously.
	
	
	

	3.1.4 
	The indoor unit shall contain the tributary input and the output for the data as well as interfaces for network maintenance facilities, alarms and connection to the power supply. 
	
	
	

	3.1.5 
	The indoor unit shall also house multiplex/demultiplex equipment handling from 2xE1 to 32xE1. 
	
	
	

	3.1.6 
	The E1 backplane capacity should be more than 32 bidirectional E1s. 
	
	
	

	3.1.7 
	Interfaces for E1 and Ethernet shall be supported in the platform.
	
	
	

	3.1.8 
	The number of E1s to be add/dropped should be upgradeable with at least 16xE1 at each site. 
	
	
	

	3.1.9 
	The Data Communication Network of the nodes shall be based on IP.
	
	
	

	3.1.10 
	The microwave equipment shall support Class of Service (CoS) according to IEEE 802.1p. The number of traffic class queues, IEEE 802.1 D or 802.1Q shall be at least eight (8).
	
	
	

	3.1.11 
	The indoor equipment shall support Ethernet service and link O&M solution or at least have the possibility after software upgrade.
	
	
	

	3.1.12 
	The equipment shall have built in Ethernet switching.
	
	
	

	3.1.13 
	The Ethernet switch shall have at least 8 ports.
	
	
	

	3.1.14 
	Native Ethernet is defined as the transport of Ethernet over the radio link without any underlying technology like PDH or SDH. It should be Native.
	
	
	

	3.1.15 
	The equipment shall support hitless Adaptive Modulation; The modulation scheme is changed based on the very rapid changes of radio propagation conditions to have the maximum data rate over the hop.
	
	
	

	3.1.16 
	The adaptive modulation function shall support at least 4, 16 and 64 QAM.
	
	
	

	3.1.17 
	The adaptive modulation function shall change the modulation scheme depending on fading conditions but the bandwidth shall be fixed to 7, 14 or 28 MHz.
	
	
	

	3.1.18 
	The operating frequency of the system should be 14.62-15.23 GHz; Tx-Rx 420 MHz.
	
	
	

	3.1.19 
	The adaptive modulation function shall not affect PDH and priority Ethernet traffic, i.e. shall be hitless, without errors and with constant delay.
	
	
	

	3.1.20 
	It shall be possible to replace the ODU (Outdoor Unit) without affecting the antenna alignment.
	
	
	

	3.1.21 
	The ODU shall support any bit rates from 2x2 Mb/s to at least 70 Mb/s and all possible modulation schemes - C-QPSK/4 QAM, 16 QAM and 64 QAM.
	
	
	

	3.1.22 
	The antenna shall be intended for operation on 15 GHz (14.4-15.35 GHz).
	
	
	

	3.1.23 
	Antenna interface shall be according to IEC standard: 154 IEC-UBR 140.
	
	
	

	3.1.24 
	Alignment of the integrated radio unit and antenna should provide at least (15( for fine adjustment for both elevation and azimuth.
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	3.2 MUX cross-connect 1/0 8E1

Quantity: 10 pcs.


	3.2.1 
	Possibility to cover up to 16xE1 interfaces. 
	
	
	

	3.2.2 
	The E1 Interface should be according to standard ITU-T G.703 and code HDB-3. Operating mode - 2048 Kb/s transparent or structured to ITU-T G.704.
	
	
	

	3.2.3 
	Number of timeslots: 512.
	
	
	

	3.2.4 
	Cross Connect Capacity: 496x64 Kb/s.
	
	
	

	3.2.5 
	Synchronization: CRC4 procedure, switchable.
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	3.3 Power supply –48V/10A, 1+1, battery autonomy 12 hours
Quantity: 28 pcs.
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	3.4 Rack with DC panel and DDF
Quantity: 50 pcs.


	
	The rack shall have width of 19’’ and height of 1,8 m.
	
	
	

	
	The rack shall have integrated DC panel.
	
	
	

	
	The rack shall have integrated 2 x 50 Cat 5 Data Distribution Frames.
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	3.5 Network Management System (NMS)

Quantity: 1 pcs.



	3.5.1 
	NMS should have: Fault Management, Configuration Management, Performance Management and Security Management.
	
	
	

	3.5.2 
	Local and remote loop-back tests should also be available via the software.
	
	
	

	3.5.3 
	The Centralized Management Software shall make it possible to configure and monitor a whole network of microwave links that are interconnected at common sites by means of a data communications network.
	
	
	

	3.5.4 
	The management system should be capable of remotely set up, modify and reroute (manually and automatically) connections through the microwave network.
	
	
	








































































































� In case of any incompliance/contradiction between local regulations and European safety standards, the local regulations shall prevail. 
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