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: 4
Lot title: MW links including MW antennas and backup batteries 
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.

Subject of the purchase under this LOT are links for SFN DVB-T2, with additional equipment to guarantee the integral solution for distribution of the signal from national head-end and regional head-end to the transmitter stations. LOT is divided into the following Item:
· Item no. 1: Microwave links with Ethernet and E1 interfaces in 4 GHz (3600MHz-4200MHz) and 8 GHz (7725MHz-8275MHz) band
General description: Microwave links with Ethernet and E1 interfaces in 4 GHz (3600MHz-4200MHz) and 8 GHz (7725MHz-8275MHz) band
The equipment shall allow mixed Ethernet and E1 data traffic. The distribution network will be connected to the transmission network at the data layer, and shall support transmission in SFN DVB-T2 network. Equipment shall provide:

· two independent Ethernet interface:

· one Fast Ethernet 100BASE-TX (IEEE 802.3 Clause 25) type interface for management network traffic,
· one Gigabit Ethernet 1000BASE-T (IEEE 802.3 Clause 36) type interface for data multicast (two DVB-T2 transport streams)
· 8 E1 (ITU-T G.703) data interfaces for transmission of additional services,

· own control/management system which controls the network elements from separated remote location,

· redundant connectivity of the signals for the 2+0 configuration,

· expandability and upgradability for future needs. 
· backup batteries with DC (-48V) output which will guarantee 6 hours of autonomy for 800W of consumption.
The tenderers shall provide all elements and equipment to fulfil the requirements above. 

Table 1: Configuration of radio relay links:
	ID
	LOCATION SIGNATURE
	Config.
	Freq. Band/POL.
	Htow
(m)
	
	ID
	LOCATION SIGNATURE
	Config.
	Freq. Band/POL
	Htow
(m)

	
	
	
	
	
	
	
	
	
	 
	

	1A
	HE Beograd
	2+0
	8B
	50
	
	21A
	Jastrebac
	2+0
	4A


	40

	1B
	Avala
	
	
	160
	
	21B
	Pirotski (Crni Vrh)
	
	
	20

	2A
	HE Beograd
	2+0
	8B
	50
	
	22A
	Jastrebac
	2+0
	4A


	40

	2B
	Rudnik
	
	
	50
	
	22B
	Besna Kobila
	
	
	25

	3A
	HE Beograd
	2+0
	4A
	50
	
	23A
	Maljen
	2+0
	8B

	22

	3B
	Iriski Venac
	
	
	160
	
	23B
	Baina Basta
	
	
	50

	4A
	HE Beograd
	2+0
	4A


	50
	
	24A
	Kopaonik (Gobelja)
	2+0
	8B


	47

	4B
	Crveni Cot
	
	
	110
	
	24B
	Novi Pazar (Sutenovacko brdo)
	
	
	20

	5A
	Avala
	2+0
	4A


	160
	
	25A
	Avala
	2+0
	8B


	160

	5B
	Vrsac
	
	
	40
	
	25B
	Torlak
	
	
	30

	6A
	Avala
	2+0
	4A


	160
	
	26A
	Subotica
	2+0
	8B


	210

	6B
	Crni Vrh
	
	
	60
	
	26B
	Sombor
	
	
	150

	7A
	Rudnik
	2+0
	8B


	50
	
	27A
	Subotica
	2+0
	8B


	210

	7B
	Crni Vrh
	
	
	60
	
	27B
	Kikinda
	
	
	150

	8A
	Crni Vrh
	2+0
	4A


	60
	
	28A
	Maljen
	2+0
	8B


	22

	8B
	Jastrebac
	
	
	40
	
	28B
	Rudnik
	
	
	50

	9A
	Rudnik
	2+0
	8B


	50
	
	29A
	Deli Jovan
	2+0
	8B


	60

	9B
	Ovcar
	
	
	40
	
	29B
	Starica-Majdanpek
	
	
	25

	10A
	Iriski Venac
	2+0
	8B


	160
	
	30A
	Iriski Venac
	2+0
	8B


	160

	10B
	Crveni Cot
	
	
	110
	
	30B
	Zrenjanin
	
	
	150

	11A
	Crveni Cot
	2+0
	4A


	110
	
	31A
	Jastrebac
	2+0
	8B


	40

	11B
	Backa Topola
	
	
	50
	
	31B
	Goc
	
	
	30

	12A
	Bac. Topola
	2+0
	8B


	50
	
	32A
	Kladovo
	2+0
	8B


	25

	12B
	Subotica
	
	
	210
	
	32B
	Deli Jovan
	
	
	60

	13A
	Crveni Cot
	2+0
	8B


	110
	
	33A
	Crveni Cot
	2+0
	8B


	110

	13B
	Sid
	
	
	100
	
	33B
	Cer
	
	
	51

	14A
	Crveni Cot
	2+0
	4A


	110
	
	34A
	Iriski Venac
	2+0
	8B


	160

	14B
	Gucevo
	
	
	25
	
	34B
	Orlovat
	
	
	50

	15A
	Ovcar
	2+0
	8B


	40
	
	35A
	Orlovat
	2+0
	8B


	50

	15B
	Tornik
	
	
	45
	
	35B
	Vrsac
	
	
	40

	16A
	Tornik
	2+0
	8B


	45
	
	36A
	Iriski Venac
	2+0
	8B


	160

	16B
	Bitovik
	
	
	25
	
	36B
	HE Novi Sad
	
	
	50

	17A
	Ovcar
	2+0
	4A


	40
	
	37A
	Jastrebac
	2+0
	8B


	40

	17B
	Kopaonik (Gobelja)
	
	
	47
	
	37B
	HE Nis
	
	
	50

	18A
	Kopaonik (Gobelja)
	2+0
	4A


	47
	
	38A
	Avala
	2+0
	8B


	160

	18B
	Jastrebac
	
	
	40
	
	38B
	Kosmaj
	
	
	20

	19A
	Jastrebac
	2+0
	4A


	40
	
	
	
	
	
	

	19B
	Tupiznica
	
	
	40
	
	
	
	
	
	

	20A
	Tupiznica
	2+0
	4A


	40
	
	
	
	
	
	

	20B
	Deli Jovan
	
	
	60
	
	
	
	
	
	


Table 2: Location data:

	ID
	LOCATION SIGNATURE
	LON
	LAT
	Altitude

ASL
	
	ID
	LOCATION SIGNATURE
	LON
	LAT
	Altitude

ASL

	
	
	
	
	
	
	
	
	
	
	

	1A
	HE Beograd
	0202832E 
	444840N
	126
	
	21A
	Jastrebac
	0212814
	432256
	1482

	1B
	Avala
	0203112
	444147
	439
	
	21B
	Pirotski (Crni Vrh)
	0223929
	431055
	1152

	2A
	HE Beograd
	0202832E 
	444840N
	126
	
	22A
	Jastrebac
	0212814
	432256
	1482

	2B
	Rudnik
	0203243
	440753
	1132
	
	22B
	Besna Kobila
	0221405
	423144
	1923

	3A
	HE Beograd
	0202832E 
	444840N
	126
	
	23A
	Maljen
	0200050
	440827
	1036

	3B
	Iriski Venac
	0195131
	450953
	502
	
	23B
	Baina Basta
	0195675
	439708
	299

	4A
	HE Beograd
	0202832E 
	444840N
	126
	
	24A
	Kopaonik (Gobelja)
	0204945
	431611
	1934

	4B
	Crveni Cot
	0194230
	450906
	538
	
	24B
	Novi Pazar (Sutenovacko brdo)
	0203058
	430637
	795

	5A
	Avala
	0203112
	444147
	439
	
	25A
	Avala
	0203112
	444147
	439

	5B
	Vrsac
	0211954
	450730
	400
	
	25B
	Torlak
	0203107
	444352
	332

	6A
	Avala
	0203112
	444147
	439
	
	26A
	Subotica
	0193810
	460440
	114

	6B
	Crni Vrh
	0210658
	440035
	708
	
	26B
	Sombor
	0190902
	454650
	90

	7A
	Rudnik
	0203243
	440753
	1132
	
	27A
	Subotica
	0193810
	460440
	114

	7B
	Crni Vrh
	0210658
	440035
	708
	
	27B
	Kikinda
	0202708
	455142
	83

	8A
	Crni Vrh
	0210658
	440035
	708
	
	28A
	Maljen
	0200050
	440827
	1036

	8B
	Jastrebac
	0212814
	432256
	1482
	
	28B
	Rudnik
	0203243
	440753
	1132

	9A
	Rudnik
	0203243
	440753
	1132
	
	29A
	Deli Jovan
	0221339
	441335
	1137

	9B
	Ovcar
	0201319
	435347
	986
	
	29B
	Starica-Majdanpek
	0215551
	442619
	804

	10A
	Iriski Venac
	0195131
	450953
	502
	
	30A
	Iriski Venac
	0195131
	450953
	502

	10B
	Crveni Cot
	0194230
	450906
	538
	
	30B
	Zrenjanin
	0202334
	452240
	80

	11A
	Crveni Cot
	0194230
	450906
	538
	
	31A
	Jastrebac
	0212814
	432256
	1482

	11B
	Backa Topola
	0193812
	454855
	108
	
	31B
	Goc
	0205242
	433345
	1060

	12A
	Bac. Topola
	0193812
	454855
	108
	
	32A
	Kladovo
	0223055
	443921
	440

	12B
	Subotica
	0193810
	460440
	114
	
	32B
	Deli Jovan
	0221339
	441335
	1137

	13A
	Crveni Cot
	0194230
	450906
	538
	
	33A
	Crveni Cot
	0194230
	450906
	538

	13B
	Sid
	0192318
	450921
	230
	
	33B
	Cer
	0192954
	443612
	689

	14A
	Crveni Cot
	0194230
	450906
	538
	
	34A
	Iriski Venac
	0195131
	450953
	502

	14B
	Gucevo
	0191054
	442916
	779
	
	34B
	Orlovat
	0205822
	452433
	72

	15A
	Ovcar
	0201319
	435347
	986
	
	35A
	Orlovat
	0205822
	452433
	72

	15B
	Tornik
	0193844
	433912
	1497
	
	35B
	Vrsac
	0211954
	450730
	400

	16A
	Tornik
	0193844
	433912
	1497
	
	36A
	Iriski Venac
	0195131
	450953
	502

	16B
	Bitovik
	0194133
	432655
	1376
	
	36B
	HE Novi Sad
	0195118E 
	451512N 
	76

	17A
	Ovcar
	0201319
	435347
	986
	
	37A
	Jastrebac
	0212814
	432256
	1482

	17B
	Kopaonik (Gobelja)
	0204945
	431611
	1934
	
	37B
	HE Nis
	0215429
	431815
	287

	18A
	Kopaonik (Gobelja)
	0204945
	431611
	1934
	
	38A
	Avala
	0203112
	444147
	439

	18B
	Jastrebac
	0212814
	432256
	1482
	
	38B
	Kosmaj
	0203458
	442834
	546

	19A
	Jastrebac
	0212814
	432256
	1482
	
	
	
	
	
	

	19B
	Tupiznica
	0220934
	434156
	1160
	
	
	
	
	
	

	20A
	Tupiznica
	0220934
	434156
	1160
	
	
	
	
	
	

	20B
	Deli Jovan
	0221339
	441335
	1137
	
	
	
	
	
	


	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:

· waveguide cables, where the tenderer shall for each location estimate the length of the waveguide cable according to following formula: Lc= Htow(m)/2+15(m),  where Hant is the height of tower  above the terrain (see Table 1), 
· WG air dryers and necessary pressurisation equipment 
· mains supply cables (in average 25 m per site),
· interconnection cables and connectors
· optical cable with LC conectors: 

- 25m, 10pcs;  

- 20m, 30pcs

- 12m, 30pcs

- 5m, 20pcs
· 19’’ 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)

· 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. By using this information user should be able to repair/maintain the equipment.

Technical documentation should comprise of at least following items:

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

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

· guidelines for exchange of parts – maintenance manual,

· 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 MW antenna holders according to the specification of the offered antennas. 

· To prepare a connection grid inside energy switchboard, prepared for connection of the equipment to the energy supply. 
All other installation activities and material outside those defined above shall be the responsibility of the Tenderer, including connection of Radio-relay links to the respective Router at the site using optical cable connection. The Router will be placed in the same rack as Radio-relay equipment. 
	
	
	

	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. 2. 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 (3 days) and practical part (2 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 Transmission location close to Belgrade 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 4: MW links including MW antennas and backup batteries
	1 
	 MW links including MW antennas and backup batteries

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

	1


	Microwave links with Ethernet and E1 interfaces in 4 and 8 GHz band 
Quantity: 41 pcs
	
	
	

	1.1
	General description:

Radio-relay links shall be provided with Fast Ethernet, Gigabit Ethernet and E1 data interfaces. The native mapping shall be used. The distribution network is connected to the Head-end at the data layer. 
Offered Radio-relay links on 4 and 8 GHz shall be offered from a same producer.

Offered  Radio-relay links on 4 and 8 GHz shall belong to the same series (model).
The technical solution shall contain:
· the appropriate radio relay equipment with corresponding dual polarization antennas,

· relevant data interface on devices,

· management system to control the network elements of radio relay links from a separate, remote location

· equipment for redundant connectivity of signals for 2+0 configurations

· Equipment shall be ‘’all indoor’’ type 
· equipment and solutions for "drop and continue" type of connectivity for Ethernet data traffic and E1 traffic at the transitional sites

· upgradeability for future needs to configurations up to 8+0
· XPIC function shall be supported
The required total capacity of each hop in 2+0 configuration is min. 320 Mbit/s net with highest modulation (256 QAM on 28 MHz channels). Lower modulations ( 128 QAM , 64 QAM , 32 QAM,.. )  shall be possible to select by offered equipment. The total capacity is divided into a part with free selection from 0-16 Mbit/s for E1 traffic and a remaining part for the Ethernet data traffic. 
Equipment offered shall support the possibility for later upgrade to adaptive modulation scheme. Tenderer shall provide all information about this functionality in the tender.
	
	
	

	1.2
	Link calculations
	
	
	

	1.2.1
	Frequency Bands – RF Channels:
Microwave links  are planned for use in two different frequency bands:

· 4 GHz (3600-4200 MHz): Channel arrangement as per CEPT/ERC/RECOMMENDATION 12-08 E
· 8 GHz (7725-8275 MHz): channel arrangements as per ECC/REC/(02)06 : Digital Fixed Service Systems operating in the frequency range 7125-8500 MHz,  App.  6
The Tenderer shall offer the equipment which fully complies with the selected frequency arrangement. 

The microwave links shall support following channel arrangement modes: ACAP channel arrangement (example for 4+0 : 1,3,H 2,4,V), ACCP channel arrangement (example for 4+0 : 1,2,3,4,V), CCDP with XPIC function (example for 4+0 : 1,2V 1,2H).

Offered Radio-relay links shall support arrangements with 4 channels per one polarization.
	
	
	

	1.2.2
	ATPC functionality:
The ATPC functionality shall be built into the equipment. The offered hardware must support the Automatic Transmission Power Control (ATPC).
	
	
	

	1.2.3
	Equipment parameters: 
The attached technical documentation shall contain also the signature curves for BER =10-3 and BER =10-6.
Radio-Relay links shall be High Power version, with minimum output power of:

· +30 dBm for  4 GHz links for the requested capacity and modulation

· +29 dBm for  8 GHz links for the requested capacity and modulation
	
	
	

	1.2.4
	Microwave links performance calculations: 
After the selection of equipment and devices the tenderer shall perform link performance calculations.

The offer shall include link performance calculations of radio relay network all sections and comparison of the results with ITU-T and ITU-R recommendations. 

The tenderer shall submit all the tables and results of calculations in paper and electronic form in Excel or similar tabular format.

The calculations shall take into account the planned link configurations (2+0) and central frequencies of corresponding frequency bands.

Configurations of all connections and distribution network locations are given in Table 1 and Table 2. 

The tenderer’s calculations shall take into account:

· the required availability of each microwave, hop shall be at least 99,997 %,

· the appropriate modulation according to the required bitrate
· the channel bandwidth of 28 MHz,
The individual results of the hop performance calculations must include at least the following:

· output power at antenna port,

· type of antenna, which was included in the calculation,

· selected antenna gain,

· hop distance,

· free space loss,

· received power,

· fading margin,

· multipath fading in% and in min: sec / month

· predicted availability (rain) for the H - polarization,

· predicted availability (rain) for the V - polarization,

· calculated availability.

The tenderer shall indicate the value of the used rainfall intensity in the calculations. 

Radiation pattern of the used antennas shall comply with ETSI 302217.

The tenderer which win the tender as the best one, will be required, after signing the contract to carry out the calculations of mutual interferences in the network. The calculation have to be done with nominal transmit power and at the final frequencies which will provide the Beneficiary.
	
	
	

	1.2.5
	Space diversity mode with combiners shall be supported and offered if the calculation shows that space diversity has to be used to achieve required performance and availability.
	
	
	

	1.3
	Equipment configuration:
Equipment shall be configured separately for E1 and for Ethernet transmission. The basic configuration is done at factory on the basis of the Beneficiary requirements which will be provided at the time of signing a contract. 

The multiplex signal exits the national or regional Head-end data layer, which deliver the signal to adjacent or end locations. On adjacent locations the tenderer must provide "drop and continue" mode of transmission. If this functionality of cross connection is not provided within the equipment an additional device must be provided. 
The equipment has to ensure the independence of traffic flows to the final locations. IP traffic for SFN DVB-T2 network will be transmitted within a VLAN. The Bidder shall provide a transparent transfer of users VLAN traffic from location to location.

Microwave links shall work in 2+0 configuration. The Tenderer shall provide redundant connections to the input output interfaces. The Tenderer must take care also of the correct configuration of the equipment.
	
	
	

	1.4
	Equipment interfaces:
	
	
	

	1.4.1
	General description:

Data interfaces of the links shall provide Ethernet and E1 data traffic connections. The Beneficiary will use these interfaces to distribute additional services in real time through E1 and SFN DVB-T2 multiplex signal over the Ethernet.
	
	
	

	1.4.2
	2 Mbit/s E1 interfaces:
At each location there shall be available at least 8 ITU-T G. 703 symmetrical (120 Ohm) interfaces. 

The tenderer shall offer for E1 data interfaces also a suitable I/O boards (connection panel), which should provide redundant connectivity for 2+0 link configuration. 

Connection panel can be made either with lying KRONE connection module or similar or with 19" connection panels with installed RJ-45 female connectors.
	
	
	

	1.4.3
	Ethernet interfaces:

IDU of microwave links shall have electrical and optical Ethernet connectors. Electrical Ethernet interfaces must use RJ-45 type connector with metal housing for connecting the CAT 5E/6 type of network cables. Optical Ethernet interfaces shall use Single Mode LC Duplex type connector. Interfaces should show their status on two color LEDs.
IDU must have separate data and control interfaces. The Contracting Authority requires the following:

· Gigabit Ethernet interface 1000BASE-T (IEEE 802.3 Clause 36) type with auto-speed functionality  for data traffic
· Fast Ethernet interface 100BASE-TX (IEEE 802.3 Clause 25) type for remote control management
Over the Gigabit Ethernet interface in direction towards DVB-T2 transmitters the Beneficiary transports in the payload of RTP / UDP / IP the packets of the SFN DVB-T2 multiplexed signal. MPEG-2 packets are arranged in megaframe and contain MIP packets according to ETSI TS 101191.
Following Ethernet functionalities  shall be supported by offered equipment: 

· Ethernet 802.1D (MAC) switch functionality 

· Ethernet 802.1q (VLAN) switch functionality 

· Support for up to 4000 active VLANs

· Provider Bridging IEEE802.1ad

· Spanning Tree (RSTP and MSTP)

· Synchronous Ethernet in accordance with ITU-T G.8261 (option with external module is possible)
· Jumbo frame support (Ethernet frame size of 9000 bytes )

Quality of Service feature should support priority classifier according to: 

· VLAN (802.1p user priority) , VLAN ID , Type of Service – IP header DSCP, MPLS Traffic Class 

Eight priority queues representing the different traffic should be supported.   

Microwave links shall not destroy the content of transported IP packets for SFN or influence them in a way to cause malfunctioning of the system.

The data stream for SFN DVB-T2 is transmitted with multicasting.

The Beneficiary will connect over the Fast Ethernet interface the network elements on the transmitter locations with the management system in the National head-end.
	
	
	

	1.4.4
	Management data interfaces:
The management network interfaces on the entry location of the distribution network are connected to the management network of the Beneficiary. The network connects the elements in the distribution network with the distant management system on a remote location.

The management Ethernet interfaces shall comply with 100BASE-TX (IEEE 802.3 Clause 25) type.

The management interface shall provide:

· Distant management / control from NMS,

· FTP for software upgrading ,

· SNMP for showing/ tracking the status of the equipment.
	
	
	

	1.4.4
	Alarm interface:

MW links shall have a physical interface for alarms. In the case of urgent alarm, the interface shall provide an alarm contact. The contact should be floating, which means neither of contact needle are connected to any reference point within the device.
	
	
	

	1.5
	Date and time:

Each device must use the local date (time) which is acquired / synchronized with NTP server or manually adjusted. Unavailability of the set NTP server must be alarmed. 

 Any manual change of the local time of the device should be reflected in the change of time marks of the alarms.
	
	
	

	1.6
	Remote control:
	
	
	

	1.6.1
	GUI:

The user interface over web browser shall be supported.
A two level user interface with username and password must be implemented. 

The web interface must be fully functional in the web browsers compatible to Mozilla Firefox and Microsoft Internet Explorer.
All software packages of the management system shall be supplied on the CDs/DVDs


	
	
	

	1.6.2
	SNMP:
The UDP based SNMP agent for monitoring and control must allow complete control over the device. All needed MIB structures in ASN.1 format must be provided in the tender. 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 shall be supported.

The software on network elements must support link quality monitoring according to rec. ITU-T G.784. 
	
	
	

	1.6.3
	Network management system:

The tenderer shall provide a NMS - network management system for monitoring and control of the equipment (network elements). The NMS must contain hardware and preinstalled software. The NMS must operate in a client/server architecture. The server must communicate with network elements over a management network and embedded control channel of the radio relay devices. The NMS will operate on a remote location. 

All Hardware and Software needed for NMS shall be included in the tender, together with detailed description of NMS.

NMS shall be based on three levels of administration:

· Administrator,

· Operator,

· Guest,

And shall enable:

· login/logout date and time of each user must be logged,

· control and monitoring of all connected network elements,

· storage and transfer of factory and other settings to/from network elements,

· configuration of network elements and their upgrade,

· configuration of locations,

· logging and storage of alarm events,

· storage of statistics,

· min. 150 connected network elements.

· The database must allow storage of at least 5000 occurrences
	
	
	

	1.7
	Equipment construction,  environmental conditions:


	
	
	

	1.7.1
	Equipment construction:

Regarding construction and environment impact, the radio relay equipment shall be made for stationary use at weather protected locations.
The communication units of links used in distribution network shall be ’’all indoor’’, meaning all units will be mounted indoor. MM link and outdoor antenna are interconnected with waveguide cable.

	
	
	

	1.7.2
	Earthing:

All equipment must have on the back side of the housing a connection point (screw) for earthing or connection to the station reference point.
	
	
	

	1.7.3
	Environmental conditions:
	
	
	

	1.7.3.1
	Stationary use of the microwave radio relay systems at weather protected locations:
The units of radio relay link during operation must fulfil all required properties in environment conditions contained in ETSI ETS 300 019-1-3, class 3.1E.
	
	
	

	1.7.3.2
	Stationary use of the microwave radio relay systems at non weather protected locations:
The units of radio relay link during operation must fulfil all required properties in environment conditions contained in ETSI ETS 300 019-1-4, class 4.1E.
	
	
	

	1.8
	Spare parts:

The tenderer shall offer spare parts according to the proposal of the manufacturer with taking into account the number of all used components and their MTBF. 
The minimum number of spare parts must contain at least one complete microwave link of each particular band with antennas and backup batteries. 
	
	
	

	1,9
	Power supply:

MW links offered shall be based on -48VDC power supply.
	
	
	

	1.10
	Backup batteries:
	
	
	

	1.10.1
	General requirements:

Backup batteries shall provide -48 VDC, + grounded, according to ETSI EN 300 132-2.
Backup batteries shall have DC distribution unit with at least 8 outputs, each protected with automatic fuse.

The lifetime of batteries shall be at least 10 years.
	
	
	

	1.10.2
	Autonomy:
Backup batteries shall guarantee autonomy of 6 hours for consumption of 800W. 
	
	
	

	1.10.3
	Remote control:

Battery backup system shall support SNMP interface for the integration into remote controlled Network Management System. All needed MIB structures in ASN.1 format must be provided in the tender. The SNMP must send messages (traps) on failure (urgentAlarmTrap), warning (WarningTrap) and other informational events (InfoTrap). The functions GET, SET, WALK and TRAP must be supported.
	
	
	

	1.10.4
	Redundancy:
System (DC part) shall be based on N+1 redundancy. 
	
	
	

	1.10.5
	· Tenderer to provide:
· description of a complete system 

· technical specification of batteries offered
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