Assistance to the Digital Broadcasting Switchover in Serbia


ANNEX II + III:
 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER 
Contract title: 

Assistance to the Digital Broadcasting Switchover in Serbia
Lot number: 3
Lot title: Measurement equipment and measurement vehicle including accessories and tools

Publication reference:  
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.

GENERAL DESCRIPTION:

Subject of the purchase under this LOT is measurement equipment and fully equipped measurement vehicle which is going to be used by the Beneficiary for:

· commissioning, 

· installation and maintenance,

· laboratory measurements and testing and
· field measurements.

General description of Item no. 1: Measurement equipment with accessories
Item no. 1 consists of following measurement sets:

· 2x TV analyzer with DVB analysis and options

· 1x Spectrum analyzer 

· 3x Power sensor 

· 3x Handheld Spectrum and DVB receiver

· 2x 4-port Network analyzer with calibration kit
· 1x Broadcast tester

General description of Item no. 2: Measurement vehicle
Measurement vehicle used for field measurements and testing, consisting of Spectrum analyzer with DVB-T2 analysis and options with full support (HW and SW) for Drive and Test functionality. The tenderer shall provide project engineering, installation and integration of a measurement vehicle including interior, power supply, air conditioning and UPS.

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

	0
	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. – Where a “preferred” or “optional” technical solution is mentioned in the technical specifications, both appropriate solutions to the respective requirement will be considered as compliant during evaluation though.

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.


	0.1
	Equipment completeness 

Measurement equipment shall be provided completed with all necessary accessories, parts and documentation ensuring that units and systems are capable of operating under the required technical specification requirements.
	
	
	

	0.2
	Mains supply

Serbia supply voltage is 230V AC for single-phase voltage and 380V AC for three-phase voltage, with 50 Hz nominal frequency, based on EU power cord. Because of power black-outs and fluctuations in the supplied voltage, equipment must be operated on 230V  10% or 400V  10% running at 50Hz 0.5Hz.
	
	
	

	0.3
	Accessories and tools
Equipment delivery must include all miscellaneous but needed material and items in order to guarantee that the equipment is fully operational.
	
	
	

	0.4
	Damage prevention

The Tenderer must provide necessary measures to prevent any damage during any delivery and provisional acceptance. If damage occurs it must be rectified in an appropriate way by the Tenderer.
	
	
	

	0.5
	Conformity to technical regulations and standards 

All equipment shall be in conformity with the applicable regulations. Following evidence for compliance shall be provided:

· CE marking/ manufacturer declaration 
· Conformity marks and copies of certificates which shows conformity to LVD (Low Voltage Directive)

· Conformity marks and copies of certificates which shows conformity to EMC directive

Tenderer shall provide a complete Technical construction file consisting of all Certificates and Test reports for Equipment offered if and when the Contracting Authority asks for it. 
	
	
	

	0.6
	Technical Documentation

Technical documentation needed for user’s daily work with the equipment shall be in English language. The documentation shall be sent in three (3) printed copies and in electronic form in PDF format. The documentation must reflect the current state of the equipment at the time of delivery. Documentation must include user manual. 

Technical documentation should comprise of at least following items:

· description of the whole equipment and of each option/unit operation,

· description of program functions and error messages,

· protocols of all accessible control and supervisory interfaces,

· all administrative passwords (if existing),

· Declaration of all dangerous substances used and guidance for handling and removal.
All labels on the equipment should be in English language.
	
	
	

	0.7
	Support for DVB-T2 standard

Tenderer shall provide evidence that the measuring equipment offered under each Item supports DVB-T2 standard by means of providing appropriate measurement protocols. 
	
	
	

	0.8
	Warranty and After-Sales Services 
Standard warranty period of 24 months after successful and accepted delivery. Warranty period begins from provisional acceptance, approval of which is stated and signed in writing.

Tenderer shall provide rapid supply of replacement equipment and/or spare parts as well as software maintenance support for the Warranty period. 
Offer must also include after-sales service description including:

· Service organisation contact data including name, postal address, telephone number, fax number and e-mail address

· Help Desk (phone) support, which must be available during working hours
· Guaranteed maximum response time to submitted remote fault correction or technical support request (fax or e-mail) of 2 (two) working days.
· Guarantee that in case of fault any equipment or faulty item can be replaced within a maximum of 72 hours.
Two year calibration service for all measurement equipment shall be included in the offer for all Items. 
	
	
	

	0.9
	Product range

All the offered equipment under each particular Item, with full requested functionality, must be part of the Manufacturer’s product/service line, what has to be proven with the official documentation, published before the date of the tender publishing. The proving documents must be accessible to the Contracting Authority.
	
	
	

	0.10
	Place of delivery

All items will be delivered to the following address:

Košutnjak, Kneza Višeslava 88; Belgrade; Serbia
	
	
	

	0.11
	Training

The tenderer shall offer and carry out a five (5) day training based on theoretical part (2 days) and practical part (3 days), with use of the equipment, which has the same characteristics and same functionality as offered equipment. The training shall be made before provisional acceptance. 

The tenderer shall bear all costs related to organization of the training, which shall:

· be organized in Belgrade for theoretical and practical training on the equipment with up to 10 attendees
The training agenda shall be part of tender documentation. Each section must be evaluated by duration in hours. The language of the training must be English and the training documents must be in English language. The tenderer shall provide also the list of training material which will used at training.
	
	
	

	


Lot 3: Measurement equipment and measurement vehicle including accessories and tools
	1 – 2
	 Measurement equipment and measurement vehicle including accessories and tools

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

	1


	· TV analyzer with DVB analysis and options; Quantity: 2pcs
· Spectrum analyzer;
Quantity: 1pcs
· Power sensor:

 
Quantity: 3pcs
· Handheld Spectrum and DVB receiver

Quantity: 3pcs
· 4-port Network analyzer with calibration kit

Quantity: 2pcs
· Broadcast tester

Quantity: 1pcs
	
	
	

	1.1
	Reguirements for TV analyzer with DVB-T2 analysis and options:

The measurement equipment shall be used for analogue and digital TV (DVB-T, DVB-T2 and DVB-H) signal analysis with TV test receiver, spectrum analyzer and MPEG analysis based on real-time demodulation.
	
	
	

	1.1.1
	General requirements:

· Frequency range: 3 GHz or higher
· Frequency accuracy: 1 × 10 –7
· Phase noise: <-98dBc at 10 kHz from carrier, 500 MHz
	
	
	

	1.1.2
	TV analysis functionality:

· DVB-T, DVB-T2, DVB-H and analogue TV analysis to be supported with internal pre-selector and SFN frequency offset.
· RF input N connector, 50 Ω,

· Analogue TV standards to be supported: B/G, D/K
	
	
	

	1.1.3
	Spectrum analysis:
· Resolution bandwidth: 300 Hz to 10 MHz in 1/3 sequence

· Video bandwidth: 10 Hz to 10 MHz

· I/Q demodulation bandwidth 20 MHz

· Detectors pos/neg peak, auto peak, RMS, quasi-peak, average, sample

· Level measurement uncertainty <0.5 dB

· Tracking generator included in base unit

· Frequency range 1 MHz to 3 GHz

· Output level –20 dBm to 0 dBm
	
	
	

	1.1.4
	MPEG analysis and monitoring:

· Broadcasting standards DVB-T, DVB-T2 and DVB-H to be supported
· TS input: 1 (+1 internal)

· Mode: ASI, SMPTE 310M

· Max. data rate across all inputs 128 Mbit/s
	
	
	

	1.1.5
	Video and Audio decoding:
· Presentation of TV picture on screen

· Support for analog TV and Digital TV 

· Video decoding formats: 
- MPEG-2 SD and HD

- H.264/AVC SD and HD

· Audio decoding formats: 
· MPEG-1/MPEG-2 layer I
· HDTV and Dolby
· Dolby Digital AC-3, AAC and HE-AAC
	
	
	

	1.2
	Spectrum analyzer
	
	
	

	1.2.1
	· Frequency range: 20Hz to 26,5GHz

· Resolution bandwidth: 10 Hz to 50 MHz in 1/2/3/5 sequence

· Video bandwidth: 1 Hz to 10 MHz

· Detectors min/max peak, auto peak, RMS, quasi-peak, average, sample, CISPR-AV, CISPR-RMS
· Phase noise: typ -133dBc

· Residual FM: 1Hz
· Tracking generator included in base unit
· Displayed avg..noise level: typ. -143dBm (10Hz RBW, w/o preamplifier)

· Display range: average noise level to +30dBm

· Display linearity: 0,1dB (0 dB to -70dB)
	
	
	

	1.3
	Power sensor:
	
	
	

	1.3.1
	General requirements:
· Tenderer shall include and offer appropriate SW needed for emulation of measuring results on PC

· Thermoelectric power sensor 
· Frequency range: DC to 18 GHz
· RF connector:  N (male)
· Interface to host: USB
	
	
	

	1.3.2
	Max. power: 

· average continuous power: 0.3 W (25 dBm)
· peak envelope power: 10 W (40 dBm) for max. 1 μs
	
	
	

	1.3.3
	Power measurement range: 

· average continuous power: 1 μW to 100 mW (–30 dBm to +20 dBm)
	
	
	

	1.4
	Handheld Spectrum and DVB-T receiver:
The measurement equipment shall be used for portable digital TV (DVB-T and DVB-H) signal analysis with TV test receiver, spectrum analysis and network analysis. The receiver shall support TV analysis and measurement of MER, BER, constallation diagram. It shall contain external VSWR bridge option.
	
	
	

	1.4.1
	General requirements:

· Frequency range: 3 GHz or higher
	
	
	

	1.4.2
	TV analysis functionality:

· DVB-T and DVB-H analysis to be supported with RF preselector 

· External GPS support
· RF input N connector, 50 Ω,
	
	
	

	1.4.3
	Spectrum analysis:
· Resolution bandwidth: 

· Trace detectors auto peak, max peak, min peak, sample, RMS

· Video bandwidth: 10 Hz to 3 MHz in 1/3 sequence
	
	
	

	1.4.4
	Portability:
· Batteries: operating time at least 2 hours (DVB receiver mode) and 4 hours (spectrum analyzer mode) 

· Carrying case included
· Lightweight, dust protective, splash protective, easy to replace batteries
	
	
	

	1.5
	4-port Network analyzer with calibration kit:
	
	
	

	1.5.1
	General requirements:

· Impedance: 50 Ω

· Test port connector type: N, female or 3,5mm
· Color LCD display
· Number of test ports: 4
· 4 measurement cables to be included 

· Automatic calibration kit to be included

· Time domain option shall be included
	
	
	

	1.5.2
	Measurement range:
· Frequency range: 300 kHz to 8 GHz, 1pcs
· Frequency range: 10MHz to 20 GHz, 1pcs
· Static frequency accuracy 1 × 10–7
· Frequency resolution 1 Hz

· Measurement bandwidths 1/2/5 steps 1 Hz to 500 kHz
· No of measuring points: min. 40000

· No of traces: min 16
	
	
	

	1.5.3
	External trigger input:
· Connector type: BNC, female

· TTL signal (edge-triggered): 3 V

· Polarity (selectable) positive or negative

· Minimum pulse width: 1 μs

· Input impedance: >10 kΩ
	
	
	

	1.5.4
	Connections:

· IEC BUS remote control in line with IEEE488, IEC60625; 24 pins

· 2 LAN connectors, 8 pins, RJ-45

· USB connectors

· At least 2 USB  connectors at the front panel

· At least 1 USB connector at the rear panel
	
	
	

	1.6
	Broadcast tester:

Real-time signal generator used for testing of analogue and digital broadcast (DVB-T, DVB-T2 and DVB-H) equipment.
	
	
	

	1.6.1
	General requirements:
· Analogue TV B/G, D/K to be supported
· AM, FM, RDS option to be supported
· DVB-T, DVB-T2 and DVB-H to be supported
· transport stream player and video/audio generator shall be included with the possibility to generate of endless and seamless MPEG2 transport stream
· Noise generator and BER tester shall be included

· I/Q modulator frequency range DC to 35 MHz

· RF noise generator to be included

· Fading simulator extendable

· MPEG-2 TS measurement to be included

· BER measurement to be included
	
	
	

	1.6.2
	Parameter Condition Value:

· RF signal frequency range: 100 kHz to 2.5 GHz

· frequency resolution: 1 Hz

· level range: –110 dBm to +15 dBm
· level accuracy: <1.0 dB
	
	
	

	1.6.3
	Connections:
· Ethernet 10/100BaseT, RJ-45

· USB 2.0
	
	
	

	2.
	Measurement vehicle
Quantity: 1pcs
	
	
	

	2.1
	General requirements:
The Tenderer shall provide a turnkey solution taking into consideration the latest development and technology available on the market.  

The Tenderer shall be offer HW and SW upgradeable solution and provide description of all possible extensions in his offer.  

The Tenderer shall offer and deliver completely new vehicle, measurement equipment and other equipment
The Tenderer shall offer and provide detailed description of at least following items:
· vehicle;

· all equipment and accessories with a detailed description of each unit;

· Software used with a description of each option;

· project management and engineering for delivery of turnkey solution;

· final design of vehicle adaptation and installation of equipment and accessories for which beneficiary will give final approval;

· overall system integration of the equipment, accessories and software;

· testing of the turnkey solution followed by test protocols;
· acquiring of vehicle homologation which will enable registration in the Republic of Serbia; 

· training for use of equipment, accessories and software;

· warranty, maintenance and servicing details;

· technical support;

	
	
	

	2.1.1
	Technical documentation:
The Tenderer shall provide a detailed technical documentation in English language.
	
	
	

	2.1.2
	Pricing:
The Tenderer shall (besides a price for turnkey delivery) present also detailed pricing for each particular component, such as, but not limited to vehicle, equipment, accessories, software options and vehicle adaptation.
	
	
	

	2.2
	Vehicle:
· The vehicle shall be equipped with diesel engine with a common rail injection system, at least 2500 cm3, at least 110kW and in conformity with EURO 4 standard. 

· Maximum weight of a vehicle including all equipment and accessories shall be 3500 kg. 

· The vehicle shall capable of all-road terrain, 4WD.  
· The internal space of the vehicle shall enable installation and efficient use of all equipment and accessories. 

· The vehicle shall be equipped at least with airbags for the driver and co-driver, servo steering, ABS and ESP control.

· The vehicle shall be equipped with central locking system and alarm with remote control. 
· The vehicle shall have system for parking assistance.

· Back-side windows and rear windows shall be darkened according to the homologation rules.
	
	
	

	2.3
	Vehicle adaptation:
· The vehicle with all installed equipment and accessories shall have adequate distribution of weight to the front and rear side. 
· The vehicle with installed antenna shall have maximum height of 3,4m. 
· The Tenderer shall provide appropriate adapter for fixed mounting of antenna system at the roof of the vehicle. 

· The vehicle adaptation shall enable comfortable work of the operator working with the installed equipment, accessories and software. This include installation of the appropriate chair and table for the operator. 
· The interior of the vehicle shall have adequate thermal and acoustic isolation. 
· The system for power supply shall enable power autonomy for the measurement equipment and accessories for at least 60 minutes with engine not running. 

· The vehicle shall have fire protection assured, which shall be adapted to the vehicle use.
· The vehicle shall be equipped with an alternator which will assure uninterrupted operation of equipment installed and air condition, when the vehicle is moving or stopped.

· The vehicle shall be equipped with air condition which shall be capable of maintaining the interior temperature between +20°C and +30°C, when the outside temperature is between -20°C and +45°C. 

· All cable installation and exterior adaptations shall be isolated from the moisture. 
· The vehicle shall be equipped with electronic compass for determining the azimuth which is integrated in the measuring system. 

· The system for positioning shall be compatible with digital maps of Serbia and neighbouring countries with 20km wide area going outside borders of Serbia.
	
	
	

	2.4
	Equipment and accessories:
Installed equipment and accessories shall support Hardware and Software, which will enable mobile (while driving) measurements on the field:

· signal strength and signal coverage field measurements (fixed and drive test)

· analogue terrestrial, DVB-T, DVB-T2 and DVB-H signal analysis and options

· spectrum analysis

· MPEG analysis based on real-time demodulation
· video and audio decoding

· at least following measuring parameters shall be supported: RF level, MER, BER, C/N, TS mode 
· Drive and test feature shall support capture, storage and representation of measurement results in a graphical way, by means of geographical map of Serbia.
All measurement equipment and accessories shall be compact and robust design, appropriate for mobile applications.
All measurement equipment shall be installed in a fixed rack with appropriate mechanical absorbers.
GPS receiver with antenna shall be integrated into the measuring system. In addition, GPS receiver shall have 1PPS reference output. 
A complete measuring system shall be open design, meaning that it contains interfaces and commands for reading and control of data gathered. 
A complete measurement system shall be software controlled and managed.
	
	
	

	2.5
	Antenna:
· Antenna shall enable omnidirectional measurement of vertical and horizontal polarization emissions in the whole range of up to 3GHz. 

· Antenna shall be compact and robust, resistive to all kind of weather conditions and adapted to the measurements at the minimal speed of 60 km/h.
· Antenna shall not exceed dimensions of the vehicle roof-top.
	
	
	

	2.6
	· Control and measurement software:
· Control and measurement software shall be installed on the overall – a PC computer configuration of very high performance (with all necessary interfaces) based on Microsoft Windows XP Professional.

· Control and measurement system shall support all possibilities and functionalities that is offered by the installed measurement equipment.

· Control and measurement system shall provide a full driver support for all equipment and accessories on which software manipulation, testing, measurements and control is being performed.

· Control and measurement system shall support a complete control and managing of measurement equipment as well as suitable representation, recording and analysis of measurement results gathered.

· Data received by the measurement process shall contain: 
· date and time, 
· geographical coordinates, 
· tracked transmissions which are shown on digital map, 
· frequency, 
· electromagnetic field strength or power in the channel. 

All these data shall be presented in the form of 
statistical tables.   
· Control and measurement system shall have the possibility to integrate map of Serbia with the appropriate format. 
· Graphical User Interface of the Control and measurement software shall be graphically intuitive and easy to use.
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