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: 2
Lot title: Transmission network Equipment 
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.

Table 1: Basic technical specification of the Equipment to be delivered:
	nr.
	Transmission location
	Alotment No.
	Nominal  power (W)
	Input channel
	Output channel
	Type / Configuration
	Mask
	Cooling
	Installation phase
	Location (LONGITUDE)
	Location 

(LATITUDE)

	1
	Avala
	1
	5000
	 
	22
	D
	K
	LC
	Phase 1
	0202832E
	444840N

	2
	Vršac
	4
	5000
	 
	25
	D
	K
	LC
	Phase 2
	0211954
	450730

	3
	Jastrebac
	6
	5000
	 
	27
	D
	K
	LC
	Phase 1
	0212814
	432256

	4
	Kopaonik
	8
	5000
	 
	22
	D
	K
	LC
	Phase 2
	0204945
	431611

	5
	Ovčar
	10
	5000
	 
	23
	D
	K
	LC
	Phase1
	0201319
	435347

	6
	Crni vrh (Jagodina)
	11
	5000
	 
	26
	D
	K
	LC
	Phase 2
	0210658
	440035

	7
	Subotica
	13
	5000
	 
	40
	D
	K
	LC
	Phase 1
	0193810
	460440

	8
	Crveni Čot
	16
	5000
	 
	24
	D
	K
	LC
	Phase 1
	0194230
	450906

	9
	Besna Kobila
	3
	2500
	 
	35
	D
	K
	LC
	Phase 2
	0221405
	423144

	10
	Deli Jovan
	5
	2500
	 
	23
	D
	K
	LC
	Phase 1
	0221339
	441335

	11
	Sombor
	12
	2500
	 
	40
	D
	K
	LC
	Phase 2
	0193810
	460440

	12
	Tupižnica
	14
	2500
	 
	22
	D
	K
	LC
	Phase 1
	0220934
	434156

	13
	Tornik
	10
	1200
	
	23
	D
	K
	LC
	Phase 2
	0193844
	433912

	14
	Rudnik
	11
	1200
	
	26
	D
	K
	LC
	Phase 2
	0203243
	440753

	15
	Beograd- Torlak
	2
	600
	 
	43
	D
	K
	AC
	Phase 2
	0203107
	444352

	16
	Kladovo
	5
	600
	 
	23
	D
	K
	AC
	Phase 1
	0223055
	443921

	17
	Goč
	6
	600
	 
	27
	D
	K
	AC
	Phase 1
	0205242
	433345

	18
	B. Višnjičevo
	7
	600
	 
	32
	D
	K
	AC
	Phase 2
	0194230
	450906

	19
	Crni vrh (Pirot)
	14
	600
	 
	22
	D
	K
	AC
	Phase 2
	0223929
	431055

	20
	Cer
	15
	600
	 
	32
	D
	K
	AC
	Phase 2
	0191054
	442916

	21
	Maljen
	15
	600
	 
	32
	D
	K
	AC
	Phase 1
	0200050
	440827

	22
	Zrenjanin
	16
	600
	 
	24
	D
	K
	AC
	Phase 2
	0194230
	450906

	23
	Kosmaj
	2
	300
	 
	43
	T
	K
	AC
	Phase 2
	0203458
	442834

	24
	Novi Pazar
	8
	300
	 
	22
	T
	K
	AC
	Phase 1
	0203058
	430637

	25
	Bajina Bašta
	10
	300
	 
	23
	T
	K
	AC
	Phase 1
	0195675
	439708

	26
	Bitovik
	10
	300
	 
	23
	T
	K
	AC
	Phase 2
	0194133
	432655

	27
	Gučevo
	15
	300
	 
	32
	T
	K
	AC
	Phase 1
	0191054
	442916

	28
	Majdanpek- Starica
	5
	100
	 
	23
	T
	K
	AC
	Phase 1
	0215551
	442619

	29
	Ljubovija Nemić
	15
	100
	 
	32
	T
	K
	AC
	Phase 1
	0192602
	441042

	30
	Šid
	16
	100
	 
	24
	T
	K
	AC
	Phase 2
	0194230
	450906

	31
	tbd
	tbd
	50
	tbd
	tbd
	G
	N
	AC
	Phase 1
	
	

	32
	tbd
	tbd
	50
	tbd
	tbd
	G
	N
	AC
	Phase 2
	
	

	33
	tbd
	tbd
	25
	tbd
	tbd
	G
	N
	AC
	Phase 1
	
	

	34
	tbd
	tbd
	25
	tbd
	tbd
	G
	N
	AC
	Phase 2
	
	


Legend:

· T – transmitter  in single drive configuration
· D - transmitter in double drive configuration

· G – gap filler / SFN repeater

· K - output filter must be with critical mask 
· N - output filter must be with non-critical mask
· LC – Liquid cooled transmitters / gap fillers

· AC – Air cooled transmitters / gap fillers

· tbd – Contracting Authority will provide information before signing a contract
	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 

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 additional material

Equipment delivery, including installation and commissioning must include all miscellaneous but needed material and items in order to guarantee that the equipment is left in place fully operational. Consumables used during delivery, installation and testing before provisional acceptance and commissioning must be anticipated and calculated into the offer. It shall be the sole responsibility of the Tenderer to check all prerequisites for completeness of equipment delivery before the commencement of the supply.
These accessories and material shall include everything necessary for proper operation of the equipment such as, but not limited to
· RF cables (7/8”, ½”  in average 25m per site for tramsmitters up to 600W) )

· rigid lines (3 1/8”, 1 5/8”,   in average 25m per site according with the power of transmitters, elbows 90°, flange adapters, inners...)
· mains supply cables (in average 25 m per site  according with the power of transmitters)

· interconnect cables,

· adapters , 
· connectors and 
· racks,

to make the provided equipment fully operational and functioning fitting intended purpose. Tenderer shall provide a list of these accessories and material.
	
	
	

	0.4
	Damage prevention

The Tenderer must provide necessary measures to prevent any damage during any delivery, installation, testing, provisional acceptance and commissioning. If damage occurs it must be rectified in an appropriate way by the Tenderer. Tenderer must keep the work sites clean and safe against any hazard (fire, etc.) during delivery, installation and customization stage until formal acceptance.
	
	
	

	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). Power factor shall be - cos phi ≥ 0,95.
· 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 and maintenance 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 and service manual. By using this information user should be able to repair the equipment.

Technical documentation should comprise of at least following items:

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

· description of retuning procedure,

· list and description of all service exercises as required by the producer,

· guidelines for repair and exchange of parts,

· description of program functions and error messages,

· protocols of all accessible control and supervisory interfaces,

· all system and administrative passwords,

· Declaration of all dangerous substances used and guidance for handling and removal.

All labels on the equipment should be in English language
	
	
	


	0.7
	Supply Installation

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

Equipment installation and commissioning shall be included into the delivery. Tenderer shall provide prices for installation and commissioning for a complete set of equipment under Items concerned. 
For the installation under this tender, the Beneficiary will have following responsibilities, which are defining the interface between the Beneficiary and the Tenderer:
· To prepare a sufficient space for the installation of the equipment.
· To provide respective combiners with input connector. The type of connectors will be defined before equipment supply. 

· To prepare a connection grid inside energy switchboard, prepared for connection of the equipment to the energy supply. The type of fuses will be defined before equipment supply.
· Where air cooled transmitters are used, to prepare efficient air cooling system/air exhaust system.

All other installation activities and material outside the interface defined above shall be the responsibility of the Tenderer. 
	
	
	

	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 equipment spare parts as well as software maintenance support for the Warranty period. 
Tenderer shall provide a list and offer of proposed spare parts which will secure high quality service and assure that any fault on the Equipment can be corrected by exchanging with a spare part.

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, 8AM – 5PM

· Guaranteed maximum response time to submitted remote fault correction or technical support request (fax or e-mail) of 1 (one) working day

· Guarantee that in case of fault any item regarding equipment can be replaced within a maximum of 24 hours. Replacement of the equipment on-site will be executed by the Beneficiary.
· Guarantee that genuine spare parts and consumables will be available for a period of minimum 5 years from the date of final acceptance of the equipment.
	
	
	

	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 shall be delivered and installed at the locations provided in table no. 1. Tenderer shall not use these locations for storage of the equipment before its installation.
	
	
	

	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 training with up to 30 attendees
· be organized at two Transmission locations close to Belgrade with up to 20 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 be used at training.
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	 Transmission network Equipment 

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

	1.
	DVB-T2 transmitters 5kW; 2,5kW; 1,2kW; 600W; 300W; 100W
Quantity: 8; 4; 2; 8; 5; 3 pcs
A DVB-T2 transmitter comprises all functions of a chain starting with the input of a MPEG-2 Transport Stream with a bit rate as specified in ETS 302 755 (for DVB-T2 standard), and ending with the power output of the DVB-T2 signal after the output filter. All transmitters shall be capable to operate in a Single Frequency Network.
	
	
	

	1.1
	General requirements:
	
	
	

	1.1.1


	Noise:
The noise level at nominal operation and closed cabinet door should not exceed 65 dBA measured at the height of 1,5 m and at 1 m distance from the equipment.
	
	
	

	1.1.2


	Internal Parts:

Parts of transmitter that are to be installed inside the building and will not be exposed to the weather conditions should operate under the following conditions:

· temperature range: +5 °C ÷ 45 °C

· relative humidity: <90%

· input air temperature: <35 °C

The transmitter should meet all the quality requirements in the temperature range from +10 °C to +35 °C considering the above sea level of equipment installation.
	
	
	

	1.1.3


	External Parts:

Parts of transmitter that are to be used outside the building and by this exposed to the weather conditions should operate under the following conditions:

· temperature range: -25 °C ÷ 45 °C

· relative humidity: 8 ÷ 95%

· wind speed: 50 m/s

· location above sea level

· sun radiation power flux density: 1000 W/m2
	
	
	

	1.1.4


	Transportation:

A transmitter during the transportation in non-working state should withstand:

· temperature range: -50 °C ÷ 55 °C

· relative humidity: 8 ÷ 100%
	
	
	

	1.1.5


	Physical Dimensions:

The depth of the whole DVB-T2 transmitter in a standard 19'' cabinet without the external cooling unit should not exceed 1,5m.
	
	
	

	1.1.6
	Weight limitation:

Each separate module forming a transmitter shall not exceed weight of 30kg.  
	
	
	

	1.1.7

	Connectors:

Only the following connector types can be used:

· BNC 75 Ω or 50 Ω,

· N,

· SMA, SMB, TNC, 

· DIN 7/16,

· 7/8” EIA,

· 1 5/8” EIA and

· 3 1/8" 
	
	
	

	1.1.8

	Local interface:

For fast device state recognition light indication according to following key must be used:

· Green – normal operation,

· Yellow – warning (abnormal operation without interruption of service),

· Red – fault (interruption of service).

The operator must be able to manage all parameters of the device by use of the local interface, which consists of display and keyboard.
	
	
	

	1.1.9

	Remote interface:
Remote control is based on IP over 10/100BaseT Ethernet network. Therefore the device must have a LAN interface with RJ-45 connector.

It must be possible to reset the IP, username and password in one of the following ways: 

· Hidden switch or button on the device or

· Local interface or

· Serial interface RS232 and open terminal access without username and password or

· Remote interface.

It must be impossible to destroy the device through the remote interface.

The remote control must have web interface and a SNMP interface. 
	
	
	

	1.1.9.1


	Web GUI:

The user interface over web browser must be available. The single window web interface must provide complete monitoring and control over the device and all attached sub-devices. It must be possible to make software upgrades through the Web-GUI.

A two level user interface with username and password must be implemented. 

Multi-user access, 3 or more users, at the same time should be possible.

Transfer of each web site must be completed in 4 seconds.

Process data and status information inside the web interface must be refreshed in regular intervals (up to 15 seconds) with possibility to disable or change.

It must be possible to save and restore device configuration by a single click.

An action history for logging of user action should be implemented.

The web interface must enable to browse, reset and save device log. In case of large logs, pagination with not more than 40 events per page must be implemented. 

It must be possible to easily (one-click) export the device log in CSV format.

The web interface must be fully functional in the web browsers Mozilla Firefox and Microsoft Internet Explorer running on operating system Linux and Windows XP.
	
	
	

	1.1.9.2


	SNMP interface:
The UDP based SNMP agent for monitoring and control must allow complete control over the device. All needed MIB structures in ASN.1 format and extracted to PDF must be included and provided as a part of technical documentation. The SNMP must send messages (traps) on failure (urgentAlarmTrap), warning (WarningTrap) and other informational events (InfoTrap). 

At the end of failure or warning the device must send an appropriate message (endofAlarmTrap). The web interface must allow to change at least following SNMP agent functionalities:

· At least four IP addresses for sending (Trap) notifications,

· Disable/enable of notification sending for various events (Alarm, Warning and Info).
· The functions GET, SET, WALK and TRAP must be supported.
	
	
	

	1.1.10

	Event log:
The device must track all events/warnings/alarms in an event log. Each log entry must be equipped with date and time. The event log must be organized as circular buffer. In case of buffer fullness new entries should overwrite the oldest.

Event timestamps should base on local time. The local time must be synchronized either by:

· GPS reference or

· Network time protocol - NTP.

The log must allow storage of more than 1000 entries. Entries in the log must be listed in reverse order, youngest first. By analyzing the event log it must be possible to find the reason of failure. 

The event log must not be deleted in case of power failure or device switch-off.
	
	
	

	1.2


	Technology:


	
	
	

	1.2.1


	Modulator:
The modulator takes the input data stream and makes a DVB-T2 according to EN 302 755 and TS 102 733. COFDM modulated signal suitable for the amplification in the final stages. The transmitter when in MFN mode has to fill-in the input stream with the null packets and when needed make PCR correction.
	
	
	

	1.2.1.1


	Input Signal:
The modulator must have two transport stream inputs that have to comprise to the electrical ASI specification EN 50083-9 Annex B. The data structure used must be in accordance to MPEG-2 transport stream specification ISO/IEC 13818-1. Inputs are asymmetrical of impedance Z = 75 Ω, BNC.

Switching between both inputs is made over a local or remote control interface.

When automatic switch-over function is activated and one of the following conditions occurs: failure on input signal, not proper input signal, too high input capacity or corrupted MIP data in stream, the transmitter must immediately switch from input A (main signal) to input B (backup signal) 

When the failure disappears the transmitter must, after an adjustable hysteresis (min. 10 min). Switch back to input A. In the case of failure on input B the transmitter should immediately switch to input A. A possible toggling between the two inputs should be prevented.

The transmitter has to be switched off immediately if at least one of the following conditions occurs:

· No transport stream,

· There are synchronization failures,

· Data capacity too high for the chosen transmission mode,
· There are discrepancies between the MIP data and the setup in the transmitter.
	
	
	

	1.2.1.2

	MIP:

The transmitter has to control the transmission mode and all the modulation parameters based on the information from MIP. It has to support all controls specified in the technical report ETSI TR 101 191. There has to be an option to disable this MIP instruction set recognition.
	
	
	

	1.2.1.3

	Test Signal/PRBS:
The modulator should be able to generate a PRBS test signal undependable from the input signal in accordance with the technical report ETSI TR 101 290 Annex F.
	
	
	

	1.2.2


	Working frequency:
	
	
	

	1.2.2.1


	Frequency Range:
The nominal centre frequency is the signal middle frequency. The transmitter has to cover the UHF frequency band from 470 MHz to 862 MHz i.e. channels 21 to 69 without the need for changing any part of Equipment except re-tuning. Channel spacing is 8 MHz. The transmitter must be easily tuneable to any frequency inside the prescribed frequency band. The transmitter must be adjustable in the range of 250 kHz in steps of 1 Hz.
	
	
	

	1.2.2.2


	IF:
In the case there is no direct modulation principle used the intermediate frequency (IF) must be in the range 35,5 to 36,6 MHz. The default value is 36 MHz. It must be possible to invert the IF spectrum.
	
	
	

	1.2.2.3


	External Reference:
The transmitter must have an external 10 MHz reference signal input. It has to be able to synchronize to this external signal. Reference signal input interface:
· Connector type: 50 Ω, BNC, asymmetrical

· Signal: sinusoidal or square

· Level: 0,5 to 2,5 Vrms
	
	
	

	1.2.3


	Synchronization:


	
	
	

	1.2.3.1


	Frequency and time reference:
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	1.2.3.2


	Stability:
The centre frequency should be synchronized to the internal 10 MHz reference signal. When it is not synchronized to the external reference signal the centre frequency accuracy should be 10-7 per year.

For the operation in a SFN network the transmitter has to have built-in the SFN synchronization unit. The transmitter should than meet the requirements about the frequency stability and timing in accordance with the technical specification ETSI TS 101 191. The transmitter should evaluate the MIP information in the transport stream and accordingly set the transmission parameters. If the transmitter for whatever reason can not meet the bit synchronization and the frequency synchronization than the transmitter should be switched off immediately.
	
	
	

	1.2.3.3


	Internal Reference:
The source of internal reference is a built-in GPS receiver unit. Minimal receiver antenna cable is 100 m. The receiver should have additional reference output to feed additional transmitters with the reference signal. Output should have the same characteristics as valid for the external reference input.

In the case of the Dual Drive configuration with two modulators the GPS receiver including a reception antenna should be doubled in the way that each modulator has its own GPS receiver.

The implementation can also be with the external double GPS receiver and an automatic switching unit. In this case the switching unit has to be connected to the transmitter in a way to communicate the GPS failure to the transmitter.

The transmitter should have the external 10 MHz and timing reference input to which the transmitter has to synchronize. The input interface for 10 MHz should be:

· Connector: 50 Ω, BNC, asymmetrical

· Signal: sinusoidal or square

· Level: 0,5 do 2,5 Vrms
	
	
	

	1.2.3.4


	Behavior In case of GPS Failure:
When the GPS failure occurs the transmitter performance should not be impaired. The switching between the working GPS and failed GPS should not influence in the transmitter operation. When the GPS reference is back the transmitter should switch back to GPS.

The transmitter should be automatically switched off when the requirements for the timing of dynamic delay compensation are not met. The limit value for switch off is 20% of guard interval (at ¼ GI). There should be a possibility to set this delay manually and a possibility to manually deactivate this switch off.

In the case when the transmitter operates with the failed GPS receiver the transmitter should not reach the limit value sooner than in 12 hours.


	
	
	

	1.2.3.5


	SFN Propagation Delay Compensation:
The signal delay between the transmitter input (input transport stream) and the transmitter output as a consequence of signal processing inside the transmitter without any additional static or dynamic delay for the compensation of propagation and network optimization must be specified from the producer and should not exceed the value 50 ms. 
	
	
	

	1.2.3.6


	Dynamic Delay Compensation:
The transmitter has to have an automatic dynamic compensation of a signal propagation delay which enables to compensate the delay difference of the signal path to the transmitter. It has to be done up to 1 s. It has to be able to compensate the changing delay in the range of 250 us without interrupting the transport stream.

Synchronization point for the dynamic delay compensation is the transmitter output.
	
	
	

	1.2.3.7


	Static Delay Compensation:

For the network optimization a transmitter has to have also the static delay compensation. This has to be adjustable locally or remotely.

The delay has to be adjustable in steps smaller than 150 ns up to the value of 10 ms in all modes of operation. This delay has to be saved in the memory and reloaded in the case after the power failure.
	
	
	

	1.2.4


	Transmitter power:


	
	
	

	1.2.4.1


	Output power:
Effective power of modulated DVB-T2 signal on output of the channel filter measured with a thermal power meter. 

It must be possible to reduce the output power in steps of 0,1 dB up to -6 dB in reference to nominal power. By reducing the power all quality requirements must be fulfilled. It is allowed to change the non-linear pre-correction.
	
	
	

	1.2.4.2


	Nominal power:
Nominal power means Maximum output power of the transmitter. 
	
	
	

	1.2.4.3


	Power consumption:
Power consumption is the power required by the transmitter to achieve nominal output power. This must include the power consumption of all sub-units of the transmitter (output stage, cooling, change-over unit, …).
The Tenderer shall provide a table of exact power consumption for every type offered. 
	
	
	

	1.2.4.4


	Stability:
The tolerance of output power must be less than 0,5 dB in the temperature range of +5 do +45 °C and 5% tolerance of mains voltage. This stability must be achieved at the latest 2 min. after switch on. 
	
	
	

	1.2.4.5


	Return Loss:
Output impedance of DVB-T2 transmitter must 50 Ω. The transmitter must operate up to VSWR  of 1,3 (18 dB). Switching off at VSWR of 1,3 with 3 ties. Short or open circuit on the output of the transmitter must not damage the device.
	
	
	

	1.2.4.6


	Efficiency:

Efficiency is the ratio of nominal power to power consumption. Measurement report of output power and power consumption of individual sub-units and equipment in total must be included in the transmitter documentation.
	
	
	

	1.2.5


	Output stage:
To achieve higher operating reliability the output stage of transmitters with a nominal power of more than 300 W must be build up from multiple power amplifier units, each with its own mains adapter. 

A safe exchange of units during operation must be possible. During this time a reduction of output power is allowed but after this all quality parameters must be fulfilled. 
Switch off or fail of individual units may lead to a reduction in output power, but not to an interruption of operation. The control system of the transmitter must recognize, log and indicate this event.

The transmitter must be able to work continuously even in case when individual units are failed. Regardless of this the cooling system must operate normally. 
	
	
	

	1.2.6


	Measurement/test points:
The transmitter must be equipped with test points with various signals. It must be possible to make measurements without influence on the operation of the transmitter. There are following test points:
	
	
	

	1.2.6.1


	Transport stream:
Transport stream which is used for generation of current COFDM signal. Interface type 75 Ω – BNC.
	
	
	

	1.2.6.2


	RF test points:
Following test points must be provided and should not be used for transmitter internal purposes: 

· On output of the modulator only for dual drive
· In case of multiple power amplifier units on each individual unit
· Test points for forward and reflected power between output stage and channel filter.

· Test points for forward and reflected power on output of channel filter.

All test points are build from directional couplers with specification: 

· Output level: -10 do +10 dBm,

· Source impedance: 50 Ω.

The test point on the transmitter output must fulfil: precision:  0,15 dB,

· directivity:  26 dB,

· deviation of amplitude frequency response over individual DVB-T channels must be less than 0,05 dB/MHz. Measurement report of amplitude frequency response is part of transmitter documentation.


	
	
	

	1.2.6.3


	Other test points:
In case of build-in GPS receiver following test points must be provided: 

· 10 MHz, interface type 50 Ω, BNC and

· 1 pps, interface type 50 Ω, BNC.
	
	
	

	1.2.6.4


	Isolation points :
Between individual stages of the transmitter there should be freely accessible connection points where two devices can be separated: 

· Modulator and output stage and

· Output stage and output channel filter.
	
	
	

	1.3


	Quality of operation:
	
	
	

	1.3.1


	Oscillator phase noise

Phase noise of all oscillators inside the transmitter must fulfil the following phase noise mask with and without connected external frequency reference. Measurement reports of phase noise are part of transmitter documentation: 
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Measured phase noise levels (dBc/) for specific frequencies must be part of the transmitter documentation.
	
	
	

	1.3.2


	Shoulder attenuation:

Shoulder attenuation – measured on output stage before channel filter according to technical specification ETSI TR 101 290 must be higher than 37 dB. 
	
	
	

	1.3.3


	Spectrum mask:
The output signal on DVB-T transmitters must at nominal output power fulfill requirements for:

· non-critical mask or

· critical mask.
	
	
	

	1.3.4


	Spurious emissions: 

Emissions on frequencies outside the operating channel are unwanted and must not exceed limit values of 60dB lower than the level for the desired signal. 
	
	
	

	1.3.5


	Crestfaktor:

Voltage peaks at nominal output power must not exceed 13 dB above effective voltage. Crest factor must be specified for output stage with and without channel fillter. The measurement duration must also be specified. 
	
	
	

	1.3.6


	Modulation error ratio /MER:
Modulation error ratio of the transmitter must be at least 34 dB, measured at the output of the channel filter. Measurement report done with a calibrated instrument must be included in the transmitter documentation. Tenderer shall provide information about measurement instrument used. 
	
	
	

	1.4


	Mains voltage:
According to the transmitter nominal power connection to the mains supply should be carried out in one or three phase and according to the requirements set out in Item no. 0.2. Three phase power connection to the mains supply is mandatory for transmitters with nominal power 1,2 kW and more.
	
	
	

	1.4.1


	Connection to the mains supply:
The transmitter must be equipped with one or more switches with which separate sub-stages can switched-on must be built into the front panel.
	
	
	

	1.4.2


	Switch-on:

The warm-up time after power-on or mains failure (> 1s) must not be longer than:

· 30 sec. in the multi frequency network (MFN),

· 30 sec. in the single frequency network (SFN) with use of reference signals (1pps, 10MHz)

· 10 min. in the single frequency network (SFN) with use of GPS receiver.

Within this time, deviations of the central frequency of at most ± 1*10-7 and deviations in timing conditions of up to 20% of the protection interval of the currently set operating mode may be present.
	
	
	

	1.5


	Output channel band-pass filter:
The output channel band-pass filter, including its wiring, is an integral part of the transmitter. It must be adapted to the nominal power of the transmitter and to the loads that occur during any power or voltage peaks. The filter should be tuneable over the entire frequency band. A measurement log of the transmission characteristics of the operating channel in the range for the spurious, out-of band transmission and harmonic waves (VSWR, amplitude and phase frequency response, typical temperature behaviour) and tuning instructions must be provided.
	
	
	

	1.6

	Cooling system:

Liquid cooling is mandatory for transmitters with nominal power 1200 W and more.

Heat dissipation by liquid cooled transmitters into the room of entire transmitter with all of its components must not exceed:
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	1.6.1


	Liquid Cooling:
Liquid cooling must be carried out through two pumps. Each of those pumps must be able to provide necessary flow of coolant. Both pumps can work in change-over mode, so that one is always in reserve and full redundancy is achieved. 

Piping between the cooling system and heat exchanger must be made out of metal or rubber. All piping must be carried out in that way that in case of leakage water does not run on to transmitter and its electrical components. Cooling system and the valves must be mounted inside the building and only heat exchanger must be mounted outside. When the transmitter is not working, coolant must not freeze until the temperature of -45 ° C. 

At maximum allowed outside temperature permissible temperature of medium must not exceed 45 °C.
	
	
	

	1.6.2


	Air Cooling:
Air cooling must be carried out through a fan, which is installed inside the transmitter. Heat dissipation from the transmitter into the room must be as low as possible. 

Air ducting must be used for air intake and outlet. It must be possible to mount the air intake/outlet at the bottom or top of the transmitter. 
	
	
	

	1.7

	Control and monitoring:
Control and monitoring of transmitter must be provided over local and remote interface. 

Control unit must contain embedded Linux operating system.

All transmitter settings must be stored in control unit and protected against power failure. Transmitter must support possibility of storing two complete configurations including pre-correction settings.

In case of false command transmitter must not be damaged.
	
	
	

	1.7.1


	Event log:
At least the following transmitter events must be shown in event log:

· low forward power (adjustable threshold),

· loss of forward power,

· high reflected power,

· over-temperature,

· missing ASI signal,

· ASI signal switch-over (A-B),

· cooling system fault,

· GPS reception fault,

· loss of reference signals (1pps, 10MHz),

· MIP error,

· mains fault (individual phase),

· modulator fault  and

· uninterruptible power supply fault .
	
	
	

	1.7.2

	Local interface:
The following transmitter states must be shown on a display device of local interface:

· current forward power (after output filter),

· current reflected power,

· TS fault,

· MIP errors,

· state of the carrier muting,

· status of the transport stream inputs,

· status of the frequency and time synchronization,

and following alarm states:

· low forward power (adjustable threshold),

· high reflected power,

· cooling system fault and

· over-temperature.

Local interface must support following control functions:

· transmitter switch-on/switch-off 

· all transmitter parameters


	
	
	

	1.7.3

	Remote interface:

	
	
	

	1.7.3.1


	Web GUI:
After login and password the main window must appear. At least next parameters must be shown in the main window of web GUI:

· forward & reflected power,

· active ASI input,

· log of present faults,

· transmitter location and
· transmitter type.
	
	
	

	1.7.3.2


	SNMP/MIB:
At least the following transmitter states must be supported (SNMP GET):

· general alarm,

· states described under Event log,

and values: 

· forward & reflected power,

· transmitter temperature

At least following transmitter commands (SNMP SET) must be supported:

· switch-on/switch-off and

· reset.

SNMP/MIB interface must support SNMP TRAP functionality. Traps must be sent automatically according to events described under Event log. When there is a transition from a faulty state to the operating state corresponding "all clear" trap must be sent.
	
	
	


	2.
	DVB-T2 Gap filler / SFN repeater 50W; 25W, 

Quantity: 2; 2 pcs
A Gap filler / Repeater comprises all the functions of a chain starting with the input of a RF UHF frequency, down conversion to IF, up conversion to an other or the same RF frequency. 

All repeaters shall be capable to operate in a Single Frequency Network using Echo canceller. Functionality of a gap filler and echo canceller shall be described in the.
	
	
	

	2.1
	General requirements:
	
	
	

	2.1.1


	Noise:

The noise level at nominal operation and closed cabinet door should not exceed 65 dBA measured at the height of 1,5 m and at 1 m distance from the equipment.
	
	
	

	2.1.2


	Internal Parts:

Parts of Gap filler that are to be installed inside the building and will not be exposed to the weather conditions should operate under the following conditions:

· temperature range: +5 °C ÷ 45 °C

· relative humidity: <90%

· input air temperature: <35 °C

The Gap filler should meet all the quality requirements in the temperature range from +10 °C to +35 °C considering the above sea level of equipment installation.
	
	
	

	2.1.3


	External Parts:

Parts of Gap filler that are to be used outside the building and by this exposed to the weather conditions should operate under the following conditions:

· temperature range: -25 °C ÷ 45 °C

· relative humidity: 8 ÷ 95%

· wind speed: 50 m/s

· location above sea level

· sun radiation power flux density: 1000 W/m2
	
	
	

	2.1.4


	Transportation:

A Gap filler during the transportation in non-working state should withstand:

· temperature range: -50 °C ÷ 55 °C

· relative humidity: 8 ÷ 100%
	
	
	

	2.1.5

	Connectors:

Only the following connector types can be used:
· High frequency: SMA, SMB, SMC, BNC or TNC

· High frequency power output: N or DIN 7/16
	
	
	

	2.1.6

	Local interface:

For fast device state recognition light indication according to following key must be used:

· Green – normal operation,

· Yellow – warning (abnormal operation without interruption of service),

· Red – fault (interruption of service).

The operator must be able to manage important parameters of the device by use of the local interface, which consists of display and keyboard.
	
	
	

	2.1.7

	Remote interface:

Remote control is based on IP over 10/100BaseT Ethernet network. Therefore the device must have a LAN interface with RJ-45 connector.

It must be possible to reset the IP, username and password in one of the following ways: 

· Hidden switch or button on the device or

· Local interface or

· Serial interface RS232 and open terminal access without username and password or

· Remote interface.

It must be impossible to destroy the device through the remote interface.

The remote control must have web interface and a SNMP interface. 
	
	
	

	2.1.7.1


	Web GUI:

The user interface over web browser must be available. The single window web interface must provide complete monitoring and control over the device and all attached sub-devices. It must be possible to make software upgrades through the Web-GUI.

A two level user interface with username and password must be implemented. 

Multi-user access, 3 or more users, at the same time should be possible.

Transfer of each web site must be completed in 4 seconds.

Process data and status information inside the web interface must be refreshed in regular intervals (up to 15 seconds) with possibility to disable or change.

It must be possible to save and restore device configuration by a single click.

An action history for logging of user action should be implemented.

The web interface must enable to browse, reset and save device log. In case of large logs, pagination with not more than 40 events per page must be implemented. 

It must be possible to easily (one-click) export the device log in CSV format.

The web interface must be fully functional in the web browsers Mozilla Firefox and Microsoft Internet Explorer running on operating system Linux and Windows XP.
	
	
	

	2.1.7.2


	SNMP interface:

The UDP based SNMP agent for monitoring and control must allow complete control over the device. All needed MIB structures in ASN.1 format and extracted to PDF must be included and provided as a part of technical documentation. The SNMP must send messages (traps) on failure (urgentAlarmTrap), warning (WarningTrap) and other informational events (InfoTrap). 

At the end of failure or warning the device must send an appropriate message (endofAlarmTrap). The web interface must allow to change at least following SNMP agent functionalities:

· At least four IP addresses for sending (Trap) notifications,

· Disable/enable of notification sending for various events (Alarm, Warning and Info).

· The functions GET, SET, WALK and TRAP must be supported.
	
	
	

	2.1.8

	Event log:

The device must track all events/warnings/alarms in an event log. Each log entry must be equipped with date and time. The event log must be organized as circular buffer. In case of buffer fullness new entries should overwrite the oldest.

Event timestamps should base on local time. The local time must be synchronized and the Tenderer must provide description of used solution for time synchronization.

The log must allow storage of more than 1000 entries. Entries in the log must be listed in reverse order, youngest first. By analyzing the event log it must be possible to find the reason of failure. 

The event log must not be deleted in case of power failure or device switch-off.
	
	
	

	2.1.9
	External oscillator:

The Gap filler shall have a possibility to be synchronised from an external 10 MHz oscillator. (0 - +15 dBm / 50 Ω)
	
	
	

	2.2


	Technology:


	
	
	

	2.2.1


	Time to power up after failure:

The following request for time to power up after failure shall be fulfilled:

- Input signal interrupt:

30 s.
- Loss of 10 MHz reference
stable / no muting
- Mains interrupt

30 s.
	
	
	

	2.2.2


	Automatic handling of input signal level:

Automatic Gain Control (AGC) must automatically handle any variation within the input level range of the repeater.
	
	
	

	2.2.3
	Output Power:
	
	
	

	2.2.3.1
	General:

The nominal power is the mean power of the OFDM signal at a dummy load. Measured according to ETR 290. 

A linear reduction of the nominal output power by up to 4 dB should be possible by optimising the correction.
	
	
	

	2.2.3.2
	Output Power Stability:

The output power stability shall be less than ± 0,5 dB for the operating temperature range of +5 …+50 and input voltage variation of +/- 5%. Valid 2 minutes after start or longer interruption.
	
	
	

	2.2.4
	Load Impedance and Matching: 
Input and output impedance of IF- and RF-interfaces as well as RF- and IF-measuring point impedance must be 50 Ω. VSWR ≤ 1,3, (18dB) Gap filler must be operative.

In the case of short circuit or open circuit Gap filler shall mute or switch off without any damage.
	
	
	

	2.2.5
	Efficiency:

Efficiency is the ratio of nominal power to power consumption. Measurement report of output power and power consumption of Gap filler must be included in the Gap filler documentation.
	
	
	

	2.2.6
	Frequency:
	
	
	

	2.2.6.1
	Frequency Ranges: 

UHF: Band IV and V.

The repeater shall be easily tuned inside the frequency range from 470 to 862 MHz.

The nominal centre frequency is the centre frequency of the 8MHz wide DVB -channel in use.
	
	
	

	2.2.6.2
	Intermediate Frequency:

IF-centre frequency 36,15 MHz is recommended. IF-level shall be -20...0 dBm.
	
	
	

	2.2.7


	Measurement/test points:

Measuring possibilities of the Gap filler, provided mostly by connectors, must be available after the essential operation stages. Output levels of the nominal measuring points:

· Intermediate frequency and high frequency -20…0dB m.
· Output local oscillator -10... +10dBm
	
	
	

	2.3
	Quality of operation
	
	
	

	2.3.1
	Frequency stability:

All frequency synthesizers and local oscillators in the repeater shall be locked to an internal or external 10MHz frequency reference.

Frequency stability over a period of one year with external reference shall be better than 0,1% of the intercarrier spacing.
Frequency stability over a period of one year without external reference shall be better than 10% of the intercarrier spacing
	
	
	

	2.3.2
	Heating Time:

After start or longer interruption the frequency accuracy shall be less than ±150 Hz after 15 minutes without external 10 MHz frequency reference.
	
	
	

	2.3.3
	Frequency Reference:

If an internal GPS-receiver is needed, it shall provide a 10 MHz frequency reference. 

The Gap filler shall still have interface to an external frequency reference. 
	
	
	

	2.2.3.1
	Frequency Reference Signal Interface:

Connection

50 Ohm, unbalanced

Frequency

10MHz

Return loss

≥ 20dB

Level


0,5 – 2Vrms
	
	
	

	2.3.4
	Oscillator phase noise:

The phase noise shall be measured with a sinusoidal signal produced by the digital part of the Gap filler. The measurement shall be done both with and without external frequency reference.

The following spectrum mask has to be fulfilled
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Measured phase noise levels (dBc) for specific frequencies must be part of the transmitter documentation.

Frequency stability shall be at least 10-7 per year.
	
	
	

	2.4
	Functional requirements:
	
	
	

	2.4.1


	Loss of input signal:

The Gap filler shall be equipped with a muting function.

In case of absence of the input signal the RF output signal shall be muted. Normal working condition shall be established automatically when normal input signal returns. 

In case of failure of the modulation signal during arbitrary time, no damage shall be caused to the Gap filler. Normal working condition shall be established automatically when a normal input signal returns.
	
	
	

	2.4.2


	Echo cancellation:


	
	
	

	2.4.2.1
	Echo level:

The echo cancellation shall be able to attenuate echoes that are at least 12 dB higher than the input signal. The level of echo compared to input signal, which echo canceller can attenuate shall be provided by the Tenderer as well as all supporting measurements. 
	
	
	

	2.4.2.2
	Automatic Power Control:

In a case of higher echo than the echo canceller is able to attenuate, repeater shall automatically decrease the output power to the level, where normal operation conditions is established. The output power level shall be returned to normal automatically, when it is possible. Tenderer shall provide description of the functionality of Automatic Power Control.
	
	
	

	2.4.2.3
	The cancellation window:
The operation window of the echo canceller shall be at least 6 μs wide. In this window the echo canceller must be able to attenuate all echoes.
	
	
	

	2.4.2.4
	Adaptivity of the echo canceller: 

The echo canceller must detect changes in level and distance of echoes and do the necessary adjustments. The adjustment time shall be provided by the Tenderer.
	
	
	

	2.5
	Unwanted emissions:


	
	
	

	2.5.1
	Harmonic Emission:

At nominal power harmonic level shall be at least 60 dB below in-band level measured at the same resolution bandwidth before channel filter.
	
	
	

	2.5.2
	Limits are absolute values (dBm) or attenuation (dB) compared to the average output power supplied by the Gap filler.

Frequency range from 9 kHz to 10 GHz
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Spurious produced by Gap fillers in the range of flo ± 0,5 MHz, where flo is the local oscillator frequency, are limited to the value given above or 60 dB whichever is less stringent.
	
	
	

	2.6
	Out-band emissions:
Out-band emissions are produced due to the non-linear signal amplification in the Gap filler
	
	
	

	2.6.1


	Spectrum mask without filter:

At nominal output power the level of intermodulation products at ± 4,3 MHz to ± 12MHz from centre frequency shall be at least 36dB below in-band products of the DVB signal without any filter and including pre-correction effects.
	
	
	

	2.6.2
	Spectrum mask with filter:

Depending on Table no. 1, critical or non critical spectrum masks shall be provided:
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	2.7
	Transmission quality: 
All measurements must be made according to the latest version of ETSI TR 101 290 unless otherwise mentioned.
	
	
	

	2.7.1
	BER-measurements:

BER values measured in Gap filler output must be:

· BER before Viterbi < 5*10-5
· BER after Viterbi < 1*10-9
· BER after RS = 0

Measurement should be done without any additional noise and RF source settings shall be as follows:

· Test signal RF level = nominal input level of the Gap filler
· Shoulder > 45 dB

· MER > 38 dB
	
	
	

	2.7.2
	MER-measurements:

The degradation of the MER value shall be provided by Tenderer, when MER-value of the input signal is 36 dB. This degradation shall be provided at nominal, minimum and maximum levels of the input signal. 
	
	
	

	2.7.3
	Performance in the presence of an adjacent digital signal:

The Gap filler should be fully operational, if to the input of the repeater is added an additional DVB signal on channel N+1 or N-1, (where N is the channel that Gap filler uses), with 20 dB higher level than DVB signal on channel N. If MER-value is degraded, because of an additional adjacent channel, the value of degradation must be provided in a tender proposal.
	
	
	

	2.8
	Single Frequency network operation:

Internal delay of the Gap filler must be shorter than 10 μs. Tendered shall provide the exact value and support it with measurement
	
	
	

	2.9

	Mains voltage:

According to the Gap filler’s nominal power connection to the mains supply should be carried out in one phase and according to the requirements set out in Item no. 0.2. 
	
	
	

	2.10


	Band-pass filters:
	
	
	

	2.10.1
	Output channel band-pass filter:
If the offered Gap filler uses the output channel band-pass filter, it shall be provided as an integral part of the Gap filler. It must be adapted to the nominal power of the transmitter and to the loads that occur during any power or voltage peaks. The filter should be tuneable over the entire frequency band. Tenderer shall provide tuning instructions in the tender.
	
	
	

	2.10.2
	Input band-pass filter:
Tenderer shall provide information about the internal or external input band-pass filter if it is offered and proposed. All information about retuning shall be provided as well.
	
	
	

	2.11


	Control and monitoring:

Control and monitoring of the Gap filler must be provided over local and remote interface. 
Control unit must contain embedded Linux operating system.

All Gap filler settings must be stored in control unit and protected against power failure. Gap filler must support possibility of storing two complete configurations and settings.

In case of false command Gap filler must not be damaged.
	
	
	

	2.11.1
	Event log:

At least the following Gap filler events must be shown in event log:

· low output power (adjustable threshold),

· loss of output power,

· high reflected power,

· over-temperature,

· low/high input signal level
· GPS reception fault (if existing),

· loss of reference signals (1pps, 10MHz),

· mains fault,

· Echo canceller fault 
	
	
	

	2.11.2


	Local interface:

The following Gap filler states must be shown on a display device of local interface:

- Local monitoring

· Gap filler ON/OFF
· Local/Remote

· Forward and reflected power

· Level of the input signal

· Centre frequency of the input and output signal

· Failures indication

· Event log
- Local controls

· Gap filler ON/OFF

· Local/Remote

· Output power (Gain adjustment +0 dB – -10 dB) 

· Muting ON/OFF

· Reset

· Adjustment of input and output channels

- Alarms

· Output power loss below an adjustable threshold (-2…-6dB).

· High VSWR
· Cooling
· Input signal level too low
· Transmit synthesizer unlocked
· Receiver synthesizer unlocked
· External reference missing (if existing)
	
	
	

	2.11.3

	Remote interface:


	
	
	

	2.11.3.1

	Web GUI:

After login and password the main window must appear. At least next parameters must be shown in the main window of web GUI:

· forward & reflected power,

· Level of the input signal

· log of present faults,

· Gap filler location and

· Gap filler type.
	
	
	

	2.11.3.2


	SNMP/MIB:

At least the following Gap filler states must be supported (SNMP GET):

· general alarm,

· states described under Event log,

and values: 

· forward & reflected power,

· Gap filler temperature

At least following Gap filler commands (SNMP SET) must be supported:

· switch-on/switch-off and

· reset.

SNMP/MIB interface must support SNMP TRAP functionality. Traps must be sent automatically according to events described under Event log. When there is a transition from a faulty state to the operating state corresponding "all clear" trap must be sent.
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