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TECHNICAL SERVICES AGREEMENT
(TSA)

BETWEEN

TECHNICAL SERVICE PROVIDER (TSP)

AND

PREFERRED BIDDER

ON

PUBLIC PRIVATE PARTNERSHIP (PPP) APPROACH FOR RESEARCH & DEVELOPMENT OF
SATELLITE TECHNOLOGY & EQUIPMENT FOR THE PROVISION OF COST-EFFECTIVE SATELLITE

BROADBAND SERVICE TO RURAL NIGERIA



This Agreement is made on this ………………. day of……………………. 2021, BETWEEN:

(1) “BIDDER COMPANY OR CONSORTIUM of … (the “Bidder”),

and;

(2) [COMPANY NAME], a private limited liability company established under the Laws of
Nigeria, with its registered office located at xxxxxxxxxxxxxxxxxxx (the “TSP”)

WHEREAS The Bidder, for the purpose of submitting a bid proposal to NASRDA with
regards to the aforementioned PPP project for provisioning of satellite
broadband internet services to end users in Nigeria, has entered into a Technical
Service Agreement (TSA) with the Technical Service Provider (TSP) for the
purpose of attaining technical equipment and services needed to address,
deliver and fulfill the PPP requirements should the bidder emerges as the
Preferred Bidder.

WHEREAS The Bidder is required to submit a Technical Services Agreement as part
of its bid;

WHEREAS The TSP has agreed to be the Technical Services Provider of the Bidder;

NOW THEREFORE in consideration of the mutual covenants herein contained, the sufficiency
of which is acknowledged by both parties, the parties agree as follows:

1. Provision and Scope of the Technical Services by the TSP

The TSP shall design, supply, build, maintain, operate, support, and any such relevant
activity, broadband satellite ground-segment network for the provision of satellite
broadband internet services to end users in Nigeria as set out in Schedule B of this
TSA. The number of end users to be provisioned and serviced by the TSP under this
agreement and PPP project is 7, 000 (Seven Thousand) sites only located within the
Territory of the Federal Republic of Nigeria as set out in Schedule A of this
Agreement.

2. Standard of Performance

(a) The TSP shall provide the Equipment and Services and perform its other
obligations under this Agreement in accordance with all applicable laws and
regulations, all agreements (including insurance agreements) entered by the
Agency with a third party and good industry practice.

(b) The TSP shall comply with the operations and maintenance standards set out
in Schedule B of this Agreement.

3. Compensation

[This clause shall set out the modalities for compensating the TSP for the provision of
the Technical Services and may include incentive payments (such as bonuses),
provisions for the reimbursement of allowable expenses, etc. Please provide
adequate details].

4. Termination (if the Bidder is not successful with its bid)

This Agreement shall come to an end, without any liability attaching to either party,
as soon as the Bidder is informed by the Agency (NASRDA) that another bidder has
been declared the preferred bidder in connection with the aforementioned PPP
project.

5. Novation, coming into Force and Termination (if the Bidder is successful with itsbid)
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If the Bidder is declared the preferred bidder in connection with the Provision of the
aforementioned PPP project in line with the agreement the bidder shall:

(i) be novated in favor of the Agency before the Completion Date (as that
expression is defined in the Agreement between the Agency and the
Bidder) so that all rights and obligations of the Bidder become those
of the Agency;

(ii) come into full force and effect on the Completion Date; and

(bi) terminate on the fifteenth (15th) anniversary of the Completion Date,
unless: (A) terminated earlier pursuant to paragraph (b) below or clause
9(d); or (B) renewed by the parties for an additional term of any
duration in according with the laws of Nigeria.

(b) The Bidder shall have the option to terminate this Agreement in the following
cases:

(i) If the TSP has assigned this Agreement, or subcontracted any of the
Technical Services, prior to obtaining the required consents;

(ii) If there are material defaults or delays (not attributable to an Event of
Force Majeure) in the TSP’s performance of the Technical Services;
provided, however, that in each case, prior to termination, the Bidder
shall provide the TSP written notice explaining the basis of the default or
delay, and the TSP may avoid such termination by curing the same
within thirty (30) days if such default is susceptible to cure within such
period, or in all other cases by diligently pursuing such cure beyond such
thirty (30) days; or

(iii) If the TSP ceases doing business, commits an act of bankruptcy, or
makes an assignment for the benefit of creditors or takes benefit of any
insolvency act, or if a receiver or trustee shall be appointed for it or,
more generally, in any case where the financial or technical position of
the TSP is modified in such a way as in the Bidder's judgment impairs its
financial responsibility or its ability to perform the Technical Services.

6. Confidentiality

The parties shall not at any time during the duration of this Agreement or thereafter
disclose to any person any confidential information disclosed to them by the other
party.

7. Encumbrances

Title to each party’s property shall remain with that party and shall not pass to the
other party under any circumstance; furthermore, neither party shall permit any lien,
charge, claim or other encumbrance to be created over any of the other party’s
property.

8. Force Majeure

(a) For purposes of this clause, the expression “Event of Force Majeure” means an
event which is beyond the reasonable control of a party and which makes a
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party’s performance of its obligations under this Agreement impossible or so
impracticable as to be considered impossible under the circumstances.

(b) The failure by a party to fulfill any of its obligations under this Agreement shall
not be in breach of, or default under, this Agreement insofar as such inability
arises from an Event of Force Majeure, provided that the party affected by such
an event:

(i) has taken all reasonable precautions, due care, and reasonable
alternative measures in order to carry out the terms and conditions of
the Agreement; and

(ai) has informed the other party as soon as practicable about the
occurrence of such an event.

(c) Any period within which a party is required, pursuant to this Agreement, to
complete any action or task, shall be extended for a period equal to the time
during which such party was unable to perform such action or task as a result of
an Event of Force Majeure.

(d) If an Event of Force Majeure continues for more than sixty (60) days then either
party may terminate this Agreement by giving seven (7) days written notice to
the other party.

10. Applicable Law

(a) This Agreement and any Dispute shall be governed by, and construed in
accordance with the laws of Nigeria.

(b) For the purposes of this clause and Clause 11 below, "Dispute" means any
dispute, difference, or claim of any kind or type, whether based on contract,
tort, statute, regulation, or otherwise, arising out of, relating to, or connected
with this Agreement or its subject matter, existence, negotiation, interpretation,
validity, performance, breach, termination, or enforceability.

11. Dispute resolution procedure

(a) Any party alleging the existence of a Dispute shall give written notice of the
Dispute to the other party setting out the material particulars of the Dispute (a
"Dispute Notice"). Within ten (10) days of the service of a Dispute Notice one
director or other senior representative of each party with authority to settle the
Dispute shall meet to seek to resolve the Dispute. If within thirty (30) days of
service of the Dispute Notice (or within such longer period of time as the parties
may agree), no meeting has taken place or the Dispute has not been resolved,
either party shall be entitled to refer the Dispute to arbitration in accordance
with paragraph (b) below.

(b) Any Dispute which is not resolved in accordance with paragraph (a) above shall
be finally settled by arbitration in accordance with the UNCITRAL Arbitration
Rules as at present in force (the "UNCITRAL Rules"). Such Dispute shall be
submitted to arbitration, at the request of a party upon written notice to that
effect to the other party, in accordance with the UNCITRAL Rules.

(c) The number of arbitrators shall be three (3). The arbitral tribunal shall be
composed of three arbitrators appointed as follows:
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(i) each party shall nominate one arbitrator, and the two arbitrators so
appointed shall appoint a third arbitrator who shall act as president of
the tribunal;

(ai) if either party fails to nominate an arbitrator within thirty (30) days of
receiving written notice of a request for arbitration and the nomination
of an arbitrator by the other party, such arbitrator shall at the request of
that party be appointed by the London Court of International Arbitration;
and

(bi) if the two arbitrators to be nominated by the Parties fail to agree upon a
third arbitrator within thirty (30) days of the appointment of the second
arbitrator, the third arbitrator shall be appointed by the London Court of
International Arbitration at the written request of either party.

(d) The place of the arbitration shall be in Nigeria. The language to be used in the
arbitral proceedings shall be English.

12. Notices and Communications

Notices and other communications to be given by one party to the other under this
Agreement shall be in writing and delivered by hand or mailed (by courier services) or
emailed to the other party, and acknowledged.

13. Assignment and Subcontracting

The TSP shall not assign this Agreement in whole or in part or subcontract any of the
Technical Services unless it has received the prior written consent of the Bidder and
NASRDA, which consent shall not be unreasonably withheld or delayed.

14. Amendment

No amendment to this Agreement shall be valid unless it is in writing and signed by
each party and has received the prior written consent of the NASRDA, which consent
shall not be unreasonably withheld or delayed. The expression "amendment" includes
any amendment, variation, supplement, deletion, or replacement however effected.
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15. EXECUTION: IN WITNESS WHEREOF this Agreement has been executed by the AUTH
parties on the date first before written.

SIGNED, SEALED AND DELIVERED BY THE WITHIN NAMED BIDDER BY:

___________________________________________
NAME:
MANAGING DIRECTOR/CHIEF EXECUTIVE

IN THE PRESENCE OF:
NAME…………………………
COMPANY SEC/LEGAL ADVISER

SIGNED, SEALED AND DELIVERED BY THE WITHIN NAMED TECHNICAL SERVICE PROVIDER BY:

__________________________________
NAME:
MANAGING DIRECTOR/CHIEF EXECUTIVE

IN THE PRESENCE OF:
NAME…………………………
COMPANY SEC/LEGAL ADVISER

SIGNED, SEALED AND DELIVERED BY THE WITHIN NAMED AGENCY BY:

___________________________________________
DR. AHMAD A. SHABA
DIRECTOR-GENERAL/CHIEF EXECUTIVE
NATIONAL SPACE RESEARCH AND DEVELOPMENT AGENCY

IN THE PRESENCE OF:
YAHAYA, ISAH AKOR ESQ.
LEGAL ADVISER
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SCHEDULE A: LIST OF ALL TENTATIVE ELIGIBLE SITES FOR VSAT
INSTALLATION
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SCHEDULE B: TSA OPERATIONS AND MAINTENANCE STANDARDS
Introduction
Given the dire need for providing broadband access to the rural unserved and underserved

communities in Nigeria, and in line with Nigeria's federal government policy to peruse the
provision of rural broadband connectivity in Nigeria for the purpose of enhancing digital
economy, quality of lives and digital inclusion;

The National Space Research and Development Agency (NASRDA) is desirous of pursuing research in
the field of broadband technology that will result in cost-effective satellite system solutions in
rural Nigeria through this PPP arrangement. The project was designed as part of the solution
towards meeting Nigeria’s aspiration of providing up to 90% of Nigerians with fast, affordable,
reliable, and high-speed fixed broadband internet at a price not more than N390 per 1GB of
data by the year 2025. On completion, the Satellite Broadband Penetration project is expected
to significantly increase the fixed-broadband penetration for Nigeria from its current abysmal
level of about 0.2%.

In compliance with the Infrastructure PPP Regulatory Commission Establishment Act (2005) and the
National Policy on Public Private Partnerships (N4P), NASRDA submitted an Outline Business
Case (OBC) to the ICRC for consideration. ICRC, having assessed and affirmed the viability of
procuring the development of a cost-effective satellite system for the provision of rural
broadband services in Nigeria through the PPP arrangement, has issued an OBC Compliance
Certificate to enable the NASRDA commence the procurement of a Private Partner for the
project.

Please note that there is a private proponent who had submitted proposal on the project, however
in order to ensure transparency, competition and value for money, the project will be procured
under a Swiss Challenge Procurement methodology which requires that if the original project
proponent is not the most responsive bidder, it will be given the right to match the most
responsive bid to win the PPP arrangement. However, if it is unable to match the most
responsive bid, the most responsive bid then wins the Swiss Challenge PPP procurement and
becomes the preferred Project Proponent.

The NASDRA is hereby requesting proposals from pre-qualified Bidders for the provision of fast,
affordable, reliable, and high-speed fixed broadband internet at a price not more than N390 per
1GB of data by the year 2025.

1. Project Overview

Note- In case the bidder is a consortium comprising of (at least) a lead party and a technical party
(Technical Service Provider), the following schedule should be adjusted to define the scope
and obligations of the TSP (and lead) in relation to the fulfillment of this project.

The following project overview appears also in the RFP under Section Technical 18.

The project aims to provide broadband Internet Service to 7,000 remote users over satellite
connectivity. The activity sought is for the design, finance, build, operate, maintain, and transfer
of fixed satellite ground segment network and the provision of a fast, affordable, reliable, and
high-speed broadband internet service (including all HW, SW, Services, licenses, personnel etc.
needed for full operation and delivery).

Detailed information of each will be provided in this document:

 Design of the Satellite Network Infrastructure architecture and usage landscape;
 Establish the Satellite Ground-Segment Network Infrastructure at NASRDA premises to

include supply, deployment, installation, configuration, commissioning, operations,
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maintenance, support, services, etc. of all HW equipment and components of the ground
system such as Baseband HUB system, Teleport Antenna system, testing purpose VSATs and
equipment, Switches/Routers, CRM & Billing System, and all other equipment, elements and
components required for broadband satellite connectivity AND broadband service
provisioning as described in the RFP;

 Provision, Installation, deployment etc. of the 7,000 VSATs at remote rural areas, and all
other necessary elements & components as may be relevant, such as solar power panels,
WiFi Access points, etc.

 Building facility within NASRDA premises to include [fill in the necessary]; Land will be
provided by NASRDA.

 Operate and maintain the network and the facilities to provide high quality and cost-
effective satellite broadband internet service to customers (ISP); provide robust, responsive,
and professional maintenance and support users for maximum usability, user satisfaction
and optimal value for money;

 Handle all customer related activities such as marketing, selling, billing etc.
 Establish support centers [fill in if relevant].
 To make present in Nigeria at least two professional experienced engineers (of the TSP) at

the project initialization stage for the period of time deems fit to make sure swift
commissioning, deployments and operation initialization.

 Engage in training and knowledge transfer to Nigerians:
o Hub and Modems training.

o VSAT installation training.

Specify other elements if relevant such as VSAT assembly line training.

 Value-chain activities if relevant:
o Assembly of VSATs in Nigeria in NASRDA premises if relevant.
o R&D activities. If such included provide details.

 The bidder will be responsible for the external/3rd party services if and as needed such as
obtaining Satellite Bandwidth Capacity (Geo-Satellite), IP Transit including connectivity from
HUB site at NASRDA premises to the global Internet backbone POP, etc.

 The network will be transferred to NASRDA after a period of 15 years.

The following is to be noted as per ICRC directives:

i. The project will not qualify for any Federal Government guarantees, securities, or
assurances.

ii. The demand risk for the project will be fully retained by the private party.
iii. The commercial risk will be fully retained by the private party.
iv. The operations and maintenance risk will be fully retained by the private party.

2. Below are general requirements and design guidelines.

Bidder should provide his replies on the below points where relevant.
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2.1. The project aims to provide broadband Internet Service to 7,000 remote users over satellite
connectivity.

2.2. Initial data rate requirement for VSAT modem at remote sites is 8/2Mbps (DL/UL).
Other rates may also be required. Bidder to specify max rates supported, and rate upgrades
costs if any (20Mbps and 40Mbps).

2.3. Satellite frequency band: In this project Ku band will be employed. Support of C band may be
advantage for future use- bidder to specify if supported.

2.4. User landscape: The customers' landscape is varied and may comprise of different types of
users from all over the range, such as public sector, private sector, critical applications, and
un-critical applications, and so on. In addition to the typical applications of internet access
(TCP/IP, UDP), Voice, Video-Conferencing, IP Multicasting etc., there might be specific
dedicated IP based applications as well depending on customer. The connectivity should
have high availability and quality, and the service offered should be a comprehensive and
transparent end-to-end, fully- managed service. Data services may comprise, among others,
the transport of corporate applications such as ERP client server traffic, e-mail, network
printing & Internet traffic. In addition, the provision of Internet access bandwidth and
appropriate firewalling and other optional security will be required. Bidder to reply if the
equipment proposed is fully transparent to such services while stating relevant performance
characteristics such as service reliability and availability rate, latency, Jitter, Burst
performance, and other relevant performance related issues.

2.5. In terms of traffic flow, bidder to specify proposed plan such as remote sites operating under
a shared network using overbooking/contention-based provision scheme with monthly GB
data plans (Monthly Data Bundles), while some remote sites may require a "fixed bit
stream" such as a certain Committed Information Rate (CIR) and/or other traffic
characteristics. e.g. Committed Burst Rate (CBR), and so on.

2.6. Bidder is to provide complete Network Budget design, including such of link-budget
calculation, contention ratio taken, total Mbps needed (UL & DL), transmission efficiency (UL
& DL), total Mhz of satellite capacity required (UL &DL), and additional relevant information.
Bidder should be able to estimate the above based on his real field experience.

Two calculation scenarios are required:
2.6.1. For benchmark examination purpose bidder should assume contention of 200 in the

forward link and 100 in the return link.
2.6.2. Bidder should assume his own proposed contention ratio to be used based on his field

experience and base assumptions.

2.7. Satellite capacity: The calculation above should be based on the specific satellite that
customer is intending to use. Bidder should specify the satellite that will be used.

For reference purpose, another set of above calculations need to be made assuming
operation under the Nigerian geostationary satellite Nigcomsat-1R.

2.8. Bidder to state the VSAT installation cost at remote sites and duration of installing 7,000
VSATs.

2.9. Bidder to state the billing system and its cost.

2.10. Bidder to state any additional equipment and services that he deems needed in
order to fulfill this project.
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Below is the Technical requirements section:
Note: The list below is a suggestion only and may not be exhaustive hence there may be additional
equipment and/or services needed towards the fulfillment of this project. To clarify, any missing
equipment or service from the list will not detract from bidder's responsibility to fulfill this project as
stated in this document and other documents issued to the bidder under this RFP stage, should
bidder is selected as the preferred bidder. The equipment listed below is to be supplied and installed
by the TSP, including other activities required for the sake of this project.

3. Technical requirements for the HUB system:

Parameter or function Technical requirement
Mandatory
or Optional

3.1 General system requirements
3.1.1 Multiple satellites Baseband shall be able to support at least 5 RF interface for

future expansion. The baseband shall support parallel
connectivity to C-band, Ku-band and Ka band satellite
capacity on different beams if required.

Mandatory

3.1.2 MSB The baseband platform shall be able to support wide as
well as Multi spot beam configuration to allow high
flexibility for the system to grow.

Mandatory

3.1.3 VSATs Satellite system shall support the initial phase of 7000
VSATs and at least additional 7000 VSATs for potential
future expansion

Mandatory

3.1.4 Topology Star Mandatory

3.1.5 Topology Mesh Optional

3.1.6 Rack subsystem System shall be provided with the standard 42U racks Mandatory

3.1.7 Wiring System shall be provided with all cable assemblies
necessary for connecting blocks and subsystems of the hub

Mandatory

3.1.8 Spectrum L-band spectrum analyzer shall be provided Mandatory

3.1.9 Satellite simulator System shall have a capability to bypass RF equipment and
satellite for troubleshooting purposes

Mandatory

3.1.10 Mobile VSATs System shall have an option to support mobile VSATs. List
the mobile VSATs that are supported.

Mandatory

3.2 Forward carrier subsystem
3.2.1 Standard DVBS2X Mandatory

3.2.2 Forward carrier coding LDPC, BCH Mandatory

3.2.3 Forward carrier
modulation

QPSK, 8PSK, 16APSK, 32APSK, 64APSK and 256APSK Mandatory

3.2.4 Forward carrier ROF The FWD carrier shall support 5% ROF Mandatory

3.2.5 Forward carrier
adaptivity

Adaptive cording and modulation shall be supported Mandatory

3.2.6 FEC According to DVB-S2X standard Mandatory

3.2.7 Typical Es/N0
thresholds for ROF 5%;
FER (frame error rate)

8PSK 3/4 – 8,1dB
16 APSK 3/4 – 10,5dB
32 APSK 5/6 – 15,2dB

Mandatory
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= 10^-5 and Normal
Frame DVB-S2Х (not
higher than specified
dB)

64 APSK 5/6 – 18,5dB

3.2.8 Number of supported
carriers

2 forward carriers with the possibility to add 4 more carriers
with additional hardware

Mandatory

3.2.9 Redundancy Transmission cards shall be 1:N redundant. That shall be
independent across all the RF interfaces.

Mandatory

3.2.10 RF interface L-band: 950 - 1750 MHz Mandatory

3.3 Return carrier subsystem

3.3.1 Standard MF-TDMA
SCPC

Mandatory
Optional

3.3.2 Return channel coding The satellite system shall support RTN TDM based on LDPC
coding

Mandatory

3.3.3 Return channel
modulation

BPSK, QPSK, 8PSK, 16APSK or 16QAM Mandatory

3.3.4 Return channel symbol
rate, Msps

0,128-30 Mandatory

3.3.5 Return channel ROF System shall support at least 10% ROF Mandatory

3.3.6 Adaptivity The RTN scheme shall support 5 dimensions of adaptivity,
Power, Symbol Rate, Modulation, FEC and spreading.

Mandatory

3.3.7 The period of dynamic
adjustment of the
symbol rate,
modulation, FEC and
spreading (at max)

40ms max Mandatory

3.3.8 Redundancy Receiver cards shall be 1:N redundant. That shall be
independent across all the RF interfaces.

Mandatory

3.3.9 Typical Es/N0
thresholds for PER
(packet error rate) =
10^-5 (not higher than
specified dB)

QPSK 2/3 – 3,7dB
QPSK 3/4 – 4,9dB
16QAM 2/3 – 9,7dB

Mandatory

3.4 Protocol processing subsystem
3.4.1 Protocols IPv4 and IPv6 Mandatory

3.4.2 Acceleration The satellite system shall support TCP acceleration Mandatory

3.4.3 Acceleration The satellite system shall support HTTP acceleration,
prefetching, and compression

Mandatory

3.4.4 Acceleration The satellite system shall support RTP header compression Mandatory

3.4.5 Acceleration The satellite system shall support IP Header compression Mandatory

3.4.6 Acceleration The satellite system shall support Cellular 4G (GTP) data
acceleration

Mandatory

3.4.7 Acceleration PPPoE acceleration Mandatory

3.4.8 Routing protocols Static routes, RIPv2 and BGP Mandatory

3.4.9 VLAN support The satellite system shall support at least 3500 VLAN’s. Mandatory
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3.4.10 MTU The satellite system shall support frames size of 64 up to
1900Bytes

Mandatory

3.4.11 L2 Features The SATELLITE equipment shall be able to forward frames
based solely on VLAN with 802.1q and/or 802.1ad for
point-to-point or point to multi-point Ethernet service
configurations.

Mandatory

3.4.12 L2 Acceleration The satellite equipment shall support TCP acceleration for
L2 and L3 application without using an external 3rd party
equipment.

Mandatory

3.4.13 QoS The SATELLITE equipment shall support at least three QoS
classes of service and at least up to 13 Diffserv Queues per
terminal

Mandatory

3.4.14 VoIP The satellite equipment shall support detection,
prioritization, and jitter free allocation for SIP applications.

Mandatory

3.4.15 CIR/MIR per VSAT Required in the forward and return direction Mandatory

3.4.16 CBR per VSAT Required in the return direction Mandatory

3.4.17 CIR/MIR per group of
VSATs Required in the forward and return direction

Mandatory

3.4.18 CIR/MIR per group of
VSATs over different
beams Required in the forward and return direction

Mandatory

3.4.19 Dynamic MIR and Fair
Usage Policy)

System shall be capable to change MIR in the return and
forward direction of each VSAT depending on the
preconfigured volume of traffic consumed by the VSAT

Mandatory

3.4.20 Redundancy Protocol servers shall be 1:1 or 1:N redundant Mandatory

3.4.21 System performance
per one forward and
group of return
carriers (at least) 250 000 PPS

Mandatory

3.5 Network management subsystem
3.5.1 Redundancy Management system shall be 1:1 redundant Mandatory

3.5.2 API for external
OSS/BSS systems

System shall have an option to support M2M interface to
OSS/BSS systems.

Mandatory

3.5.3 Accounting of the
VSAT traffic

System shall provide volumes of traffic that was transmitted
and received by each VSAT with at least 1-hour resolution

Mandatory

3.5.4 MAPS The Network Management system shall have an option to
locate the terminals on maps as well as providing satellite
or beam coverage on maps.

Mandatory

3.5.5 SNMP protocol Management system shall provide SNMP interface to the
Hub components and VSATs for gathering statistics

Mandatory

3.5.6 Simple VSAT
installation and
commissioning

Common installation of the VSAT shall not require
communication of the installer with the HUB operator and
Satellite operator. During installation of the VSAT, HUB
Management system shall automatically provide to the
installer the reception level of the VSAT at the HUB and
measured cross-pole isolation value (in case of Ku-band)
and other parameters, required for installation of the VSAT
and service provision.

Mandatory
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3.6 HUB system Commissioning at NASRDA Premises
3.6.1 HUB Commissioning Installation, configuration, etc. of Hub system at NASRDA

premises. (not including installation of Teleport and other
equipment listed separately below).

Mandatory

3.7 Additional Equipment at HUB Site
3.7.1 Teleport Gateway

Antenna and
additional Teleport
Equipment to support
14,000 remote sites,
including shipping and
installation

Bidder to specify Mandatory

3.7.2 Additional equipment
if and as necessary
including shipping and
installation if relevant

Bidder to specify Mandatory

4. Technical requirements for the VSAT modem

Parameter or function Technical requirement
Mandatory
or optional

4.1 VSAT Components
4.1.1 VSAT Modem Modem, compliant with the requirements set below Mandatory

4.1.2 VSAT Antenna Recommended VSAT Ku-band antenna with effective
diameter of 1.2m, linear X-polarization. If other please
specify.

Mandatory

4.1.3 VSAT BUC Recommended Ku-band BUC with saturated output power
4W, Tx frequency 13,75-14,5GHz. If other please specify.

Mandatory

4.1.4 VSAT LNB Recommended dual LO LNB, RX frequency 10.7-12.75GHZ.
If other please specify.

Mandatory

4.2 Forward carrier
4.2.1 Standard DVB-S2X Mandatory

4.2.2 Forward carrier coding LDPC, BCH Mandatory

4.2.3 Forward carrier
modulation QPSK, 8PSK, 16APSK, 32APSK, 64APSK and 256APSK

Mandatory

4.2.4 Forward carrier ROF The FWD carrier shall support 5% ROF Mandatory

4.2.5 Forward carrier
adaptivity Adaptive cording and modulation shall be supported

Mandatory

4.2.6 FEC According to DVB-S2X standard Mandatory

4.2.7 Symbol rate up to 500Msps
4.3. Return carrier subsystem

4.3.1 Standard MF-TDMA Mandatory

4.3.2 Return channel coding The satellite system shall support RTN TDM based on LDPC
coding

Mandatory

4.3.3 Return channel
modulation QPSK, 16APSK or 16QAM

Mandatory
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4.3.4 Return channel symbol
rate, Msps

0,128-12 Mandatory

4.3.5 Return channel ROF at least 10% ROF Mandatory

Interfaces
4.3.6 RF in 950-2150 MHz

75 Om
F-type female connector

Mandatory

4.3.7 RF out 950-2150 MHz
75 Om
F-type female connector

Mandatory

4.3.8 LAN At least one 10/100/1000BaseT port Mandatory

4.4 Features
4.4.1 Protocols IPv4 and IPv6 Mandatory
4.4.2 QOS VSAT shall support prioritization based on Diffserv classes,

CIR and MIR parameters
Mandatory

4.4.3 Acceleration VSAT shall support TCP acceleration
VSAT shall support HTTP acceleration, prefetching, and
compression
VSAT shall support RTP header compression
VSAT shall support IP Header compression

Mandatory

4.4.4 VLAN support VSAT shall support at least 8 VLANs Mandatory
4.4.5 MTU The VSAT shall support frame size of 64 up to 1900Bytes Mandatory

4.4.6 TCP sessions VSAT shall support at least 4,000 accelerated TCP
connections

Mandatory

4.4.7 Packets per second The VSAT shall support at least 25,000 PPS Mandatory

4.4.8 VSAT TCP and UDP
throughput

VSAT shall support download speed up to 10Mbps and
must be software upgradable up to 100Mbps and upload
speed up to 40Mbps

Mandatory

4.4.9 Power requirements The VSAT shall support 2 power configurations:
AC power source
DC 48VDC or 24VDC power source

Mandatory

4.4.10 Environment VSAT shall support an operating temperature range
between 0°C to 50°C

Mandatory

4.5 Additional Equipment at Remote Sites
4.5.1 External WiFi Access

Point
Wifi Router unit to be externally connected to the VSAT to
provide WiFi internet. Provide basic information such as
Wifi standard, range, number of units that can be
connected

Mandatory

4.5.2 External Power Solar
Panel

Power solar panel to power the VSAT (modem, Antenna,
LNB, BUC) and the WiFi Access Point. Provide standard
information.

Mandatory

4.6 Installation of Equipment at Remote Sites
4.6.1 Installation VSAT installation at remote site (Dish, Modem, LNB, BUC,

cabling)
Mandatory

4.6.2 Installation WiFi Access point installation at remote site (Not all sites) Mandatory

4.6.3 Installation Solar Panel installation at remote site (Not all sites) Mandatory
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5. Requirements for SLA, Warranty, Maintenance and Repair

Parameter or function
Technical requirement Mandatory

or optional
5.1 SLA, Warranty, Maintenance and Repair

5.1.1 SLA and PenaltiesSLAs and Penalties

Bidder to specify the SLA and associated penalties for service
outages

Mandatory

5.1.2 Equipment service life
and Committed
Reliability

Bidder to specify Mandatory

5.1.3 Equipment
Operational MTBF and
Theoretical MTBF

Bidder to specify Mandatory

5.1.4 Equipment repair
policy and warranty
(RMA, Onsite, Remote
Guidance)

Bidder to specify Mandatory

5.1.5 Spare parts policy and
warranty. Provision of
spares for any
equipment:

1. From manufacturer

2. Re-used from an
existing remote VSAT
terminal

Bidder to specify Mandatory

5.1.6 Maintenance policy
and warranty

Bidder to specify Mandatory

5.1.7 Bug fixes policy and
warranty

Bidder to specify Mandatory

5.1.8 Backward
compatibility

Bidder to specify Mandatory

5.1.9 SW upgrades and SW
patches

Bidder to specify Mandatory

6. External Services by 3rd parties

Parameter or function
Technical requirement Mandatory

or optional
6.1 External Services by 3rd Parties

6.1.1 Satellite capacity Bidder to specify satellite he will be using for the service,
technical characteristics and cost.

Mandatory

6.1.2 IP Transit Bidder to specify provider, technical characteristics and
cost

Mandatory
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