
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Updates in progress for Part F: Token Sale 
 
Please note that certain details of the token sale outlined in Part F will be 
updated before a public token sale commences. As of 3 September 2017 the 

original public token sale has been put on hold and a new date has not yet 

been confirmed. Please ensure you subscribe to email updates to get any late 
breaking news. 

 
Also, you should rely on the updated whitepaper that will be available at the 
time of the sale for updated details. 
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Whitepaper in respect of a public offer   of  AMMBR 

cryptographic tokens of the proposed Ammbr 
Mesh Network at a starting price of   USD 0.10c per 

AMMBR, representing, after their issue, 60%of the total 

issued number of AMMBR to ever exist on the 

Ammbr Mesh Network. 
 

Caution 
This white paper has been prepared in compliance with industry best practices and 
regulations as understood by the authors at this time. This white paper is not a prospectus 
or offer document of any sort, and is not intended to constitute an offer of securities or a 
solicitation for investment in securities in any jurisdiction. 
  

A copy of this white paper has been delivered to the Monetary Authority of Singapore 
(MAS) for information purposes, although there are no pertinent regulations at this point 
that require approval or registration. Seeking approval, whether tacit or express, of this 
white paper by the MAS is not undertaken as an indication of the merits of the Ammbr 
Foundation or its cryptographic tokens. The cryptographic tokens offered in this white 
paper have not been approved or disapproved by the MAS or any other regulatory body in 
any jurisdiction. 
 
Prospective contributors should carefully consider the matters set forth under 

the caption άwƛǎƪ CŀŎǘƻǊǎέ in Part F of this Whitepaper. If you are in doubt about 

the contents of this Whitepaper, you should consult your investment advisor, 

stockbroker, lawyer, banker, dealer or any other financial consultant. 
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Important notice 
This Whitepaper is important and should be read in its 

entirety. 

 

Prospective contributors, in particular, should read the 

whole text of this Whitepaper. Their attention is 

specifically drawn to the discussion of certain risks and 

other factors that should be considered in connection 

with a contribution into the offered tokens, as set out in 

ǘƘŜ ǎŜŎǘƛƻƴ ǘƛǘƭŜŘ άwƛǎƪ ŦŀŎǘƻǊǎέ ƛƴ tŀǊǘ C ƻŦ ǘƘƛǎ 

Whitepaper. 

 

If you are in doubt about the contents of this Whitepaper 

or what action to take, you are advised to contact your 

investment advisor, financial advisor, banker or other 

relevant professional advisor who specialises in advising 

on the acquisition of cryptocurrency. 

 
To the best knowledge of the authors, this Whitepaper 

contains information that is provided only in compliance 

with the requirements of applicable laws, rules and 

regulations of Singapore, including, but not limited to, the 

Companies Act, the Securities and Futures Act (SFA) and 

the Financial Advisers Act (FAA) insofar as they are 

pertinent, or can provide guidance.  

 
This Whitepaper is issued by the Ammbr Foundation and 

has been prepared in respect of the issue of and 

subscription for the offer tokens and the subsequent 

listing of the tokens on various cryptocurrency exchanges. 

This follows approval of the offer by the Board and the 

existing shareholders of Ammbr Foundation through a 

resolution dated 1 July 2017. 

 
All references in this document to times are to British 

Summer Time (BST). 

 

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘŜ άŘŜŦƛƴƛǘƛƻƴǎ ŀƴŘ 

ŀōōǊŜǾƛŀǘƛƻƴǎέ ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ Whitepaper apply 

throughout the document, unless indicated otherwise. 
 

  

 
 
 
 
 

 Directorsô responsibility  

   

The directors, whose profiles are provided in Part E 

of this document, have taken all reasonable care to 

ensure that the facts stated and the opinions 

expressed herein are true and accurate in all 

material aspects, and no other material facts have 

been omitted. The directors accept responsibility 

for the information contained in this Whitepaper in 

relation to Ammbr Foundation. 

 

 Legal uncertainty  

   
Significant uncertainty reigns in the area of token 

offerings and cryptocurrency. We advise seeking 

legal advice before participating in this, or any other, 

Crowdsale. 
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Forward Looking Statements 
 

 
This Whitepaper contains forward-looking statements with respect to:  

¶ !ƳƳōǊΩǎ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ǘŜŎƘƴƛŎŀƭ Ǿƛŀōƛƭƛǘȅ  

¶ Certain of the plans and objectives of Ammbr  

¶ ¢ƘŜ ŜŦŦŜŎǘǎ ƻŦ ǊŜƎǳƭŀǘƛƻƴ ƻƴ !ƳƳōǊΩǎ activities by the governments of countries in which 

it may wish to operate  

¶ !ƳƳōǊ CƻǳƴŘŀǘƛƻƴΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƭŀǳƴŎƘ ŀƴŘ Ǌƻƭƭƻǳǘ ŘŀǘŜǎ ŦƻǊ ǇǊƻŘǳŎǘǎΣ 

services or technologies 

¶ Expectations regarding the operating environment and market conditions for the Ammbr 

Mesh Network  

¶ Growth in terms of customers and usage, and the rate of exchange in the value of Ammbr 

cryptographic tokens 

 

Forward-looking statements are sometimes, but not always, identified by their use of a date 

ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƻǊ ǎǳŎƘ ǿƻǊŘǎ ŀǎ άǿƛƭƭέΣ άŀƴǘƛŎƛǇŀǘŜǎέΣ άŀƛƳǎέΣ άŎƻǳƭŘέΣ άƳŀȅέΣ άǎƘƻǳƭŘέΣ 

άŜȄǇŜŎǘǎέΣ άōŜƭƛŜǾŜǎέΣ άƛƴǘŜƴŘǎέΣ άǇƭŀƴǎέΣ ƻǊ άǘŀǊƎŜǘǎέΦ  

 

By their nature, forward-looking statements are predictive, speculative and involve risk and 

uncertainty because they relate to events and depend on circumstances that will occur in 

the future, involve known and unknown risks, uncertainties and other facts or factors which 

may cause the actual results, performance or achievements of Ammbr Foundation, the 

Ammbr Mesh Network, or its industry to be materially different from any results, 

performance or achievement expressed or implied by such forward-looking statements.  

Forward-looking statements are not guarantees of future performance and are based on 

assumptions regarding present and future business strategies of Ammbr Foundation and the 

environments in which it operates now and in the future. 

 

All subsequent forward-looking statements attributable to Ammbr Foundation, or any 

persons acting on its behalf, are expressly qualified in their entirety by the cautionary 

statements.  

 

Ammbr Foundation expressly disclaims any liability in respect of the content of any forward-

looking statement and also expressly disclaims any obligation or undertaking to disseminate 

any updates or revisions to any forward-looking statements contained herein or to reflect 

any change in their expectations with regard thereto or any change in events, conditions or 

circumstances on which any such forward-looking statement is based, after the date of this 

Whitepaper, except as may be required by law. 
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Diversity Statement 
 

At Ammbr, we have created, and will maintain, an environment in which all of 

our people and partners can feel valued, included and empowered to fully 

contribute. 

²Ŝ ǊŜŎƻƎƴƛǎŜ ǘƘŀǘ ŜŀŎƘ ŎƻƴǘǊƛōǳǘƻǊΩǎ ǳƴƛǉǳŜ ŜȄǇŜǊƛŜƴŎŜǎΣ ǇŜǊǎǇŜŎǘƛǾŜǎΣ ŀƴŘ 

viewpoints across the Ammbr Foundation value chain are critical to creating and 

servicing products that engage and inspire stakeholders and participants. 

Therefore, our goal is to foster an environment that is an incubator for great 

ideas, is attractive to the best talent, and instills a profound sense of pride in the 

Ammbr Mesh Network. 

Our diversity and inclusion efforts focus on: 

¶ Inclusion of women at all business levels 

¶ Leading and managing inclusivity ς embracing different cultures, ethnicities, 

genders and sexual orientations 

¶ Creating a work environment that fosters growth and advancement 

¶ Engaging with our audiences in a way that reflects and respects their unique 

perspectives and experiences 

Our diversity and inclusion objectives, and our progress towards achieving them, 

will be assessed annually to ensure they align with our business and talent 

objectives. 
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5ƛǊŜŎǘƻǊǎΩ Declaration 
 

 

We hereby declare that the Board has taken reasonable care to ensure that the 

information contained in this Whitepaper relating to Ammbr Foundation is in 

accordance with the Securities and Futures Act (Cap. 289) (SFA), applicable Money 

Laundering and Terrorist Finance regulations, and that the Directors take responsibility 

for the accuracy of such information. 

 
We certify that to the best of our knowledge and belief, there are no other facts the 

omission of which would make any statement within this Whitepaper relating to Ammbr 

Foundation false or misleading and that we have made all reasonable enquiries to 

ascertain such facts and that this Whitepaper contains all the information required by law. 

 
We confirm that none of the directors individually or with others, or in a company of 

which they were directors, has been involved in bankruptcy, liquidation or other 

regulatory prohibitions. 

 
As directors, (being the persons set out in Part E of this Whitepaper under the heading 

άTeamέ ά5ƛǊŜŎǘƻǊǎέ), we collectively and individually accept full responsibility for the 

accuracy of the information provided in this Whitepaper (but only insofar as it relates to 

Ammbr Foundation and only to the extent that the Board is required to accept such 

responsibility in terms of the Companies Act), and that all reasonable enquiries to 

ascertain such facts have been made and that this Whitepaper contains all information 

relating to Ammbr Foundation as required by law. 
 

 
 

 

 

Benny Pang Derick Smith Rakesh Rajagopal James Lanshe Kaustuv Ghosh 
Director & Chairman Managing Director Director Director Director   
 

15 August 2017 15 August 2017 15 August 2017 15 August 2017 15 August 2017 
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Definitions and Abbreviations 
 

3G Third generation of wireless mobile telecommunications technology 

4G Fourth generation of wireless mobile telecommunications technology 

5G Fifth generation of wireless mobile telecommunications technology 

Ammbr Foundation The not-for-profit organisation formed to administer and govern the Ammbr 
Network and its assets 

AML/CFT Anti-money laundering/countering the financing of terrorism 

Ammbr The Brand of the Ammbr Foundation Pte Ltd 

Ammbr Network The mesh network built on the technology of Ammbr proposed and described in 
this document 

AMMBR The cryptographic token that enables micro-payments and the monetisation of 
the Ammbr Network 

Applicant A person who applies for offer tokens pursuant to the offer 

Application form The application form presented on the Ammbr website at www.Ammbr.com 

API Application Programming Interface 

AQM Active Queue Management 

Backhaul 

The backhaul portion of the network comprises the intermediate links between 
the core network, or backbone network and the small subnetworks at the "edge" 
of the entire hierarchical network. 

Board The Board of directors of the Ammbr Foundation 

Closing date 

The date of closing of the offer, which is on Saturday 30 September 2017 upon 
the mining of the 112,888th block of the Ethereum Blockchain after the start of 
the Crowdsale. 

Companies Act 
Companies Act (Chapter 50) (Original Enactment: «Act 42 Of 1967)  
Revised Edition 2006 (31st October 2006), as amended from time to time 

Contribution 

The amount paid in ETH or BTC to the receiving smart contract by an applicant in 
consideration for the issue and allotment of the offer tokens, which is the offer 
price multiplied by the number of offer tokens issued pursuant to the offer 

Crowdsale 

Unlike traditional crowdfunding, a Crowdsale doesn't pre-sell a widget, or 
promise to put your name in the credits of a movie. Instead, it sells you 
something that you might not know what to do with, unless you are clued in: a 
token. A token is an intrinsic component in a next-generation cryptocurrency 2.0 
application. 

Directors The directors of the Ammbr Foundation, collectively the Board 

Document This public offer document and accompanying appendices 

ETH 
The cryptocurrency token of the Ethereum blockchain, called "etherέΣ ǘǊŀŘŜŘ 
under the ETH acronym, 

Financial Advisers Act 
(FAA) 

Financial Advisers Act (Chapter 110) (Original Enactment: Act 43 Of 2001) 
Revised Edition 2007 (31st March 2007), as amended from time to time 

Gb/s Gigabit per second 

GSM Global system for mobile communications 

GSMA 

GSM Association ς representing the interests of mobile operators globally, 
uniting nearly 800 operators with almost 300 companies in the broader mobile 
ecosystem 

  



AMMBR FOUNDATION WHITEPAPER 

 

8 

Hashing 
Hashing is the transformation of a string of characters into a usually shorter 
fixed-length value or key that represents the original string. 

ICT Information and communications technology 

IP Internet protocol 

IoT 

άLƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎέ ƻǊ Lƻ¢ ƛǎ ŀ term applied to devices, able to perform 
computation, and connected to each other and the Internet, allowing them to 
send and receive data. 

ITU International Telecommunication Union 

KYC / AML 

άYƴƻǿ ¸ƻǳǊ /ǳǎǘƻƳŜǊέ ƻǊ άYƴƻǿ ¸ƻǳǊ /ƭƛŜƴǘέ is the process of a business 
identifying and verifying the identity of its clients. The term is also used to refer 
to the bank and anti-money laundering (AML) regulations which governs these 
activities. 

Licensed Spectrum 

Broadly speaking, radio spectrum is divided into two types: licensed and 
unlicensed.  Licensed spectrum includes frequencies that can be reserved for a 
specific use, and may be allocated, under license, by governing bodies in specific 
jurisdictions. 

Listing date 
Friday 1 September 2017, the date on which the offer tokens will be made 
available by the smart contract 

LTE Long-term evolution 

M2M Machine-to-machine 

MAS 
Monetary Authority of Singapore, the regulator of the currency and capital 
markets in Singapore. 

Mesh Network 
Mesh network is a network topology in which each node is capable of relaying 
data for others 

Minor A person who has not attained the age of 18 years 

Non-executive director 
A director who is not involved in the administrative, managerial or day-to-day 
operations of Ammbr Foundation 

Number of tokens 
offered 

Tokens shall be issued by Ammbr Foundation on demand for the entire duration 
of the offer period pursuant to the offer, where after no further tokens shall be 
issued, save for those expressly accounted for in this document, in perpetuity. 

Offer 
A public offer of the offer tokens by Ammbr Foundation as described in this 
document 

Offer period 

The period required for the completion of the mining of 112,888 blocks on the 
Ethereum Blockchain, during which the offer will be open for acceptance; the 
period opens at 12:00 pm on Friday 1 September 2017 and will close at 
approximately 12:00 pm on Saturday 30 September 2017. 

Offer price 

The price of ETH equivalent to USD 0.10 (ten cent) per offer token, set according 
to the quoted price of ETH on Coinmarketcap (https://coinmarketcap.com/) at 
12:00pm on Friday 1 September 2017. 

R&D Research and development 

QoS Quality of Service 
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Securities and Futures 
Act (SFA) 

Securities and Futures Act (Chapter 289) (Original Enactment: Act 42 Of 2001) 
Revised Edition 2006 (1st April 2006), as amended from time to time 

Smart Contract 
Smart contracts are computer protocols intended to facilitate, verify, or enforce 
the negotiation or performance of a contract. 

SiGE Semi-conductor 
SiGe, or silicon-germanium, is an alloy with any molar ratio of silicon and germanium, i.e. 
ǿƛǘƘ ŀ ƳƻƭŜŎǳƭŀǊ ŦƻǊƳǳƭŀ ƻŦ ǘƘŜ ŦƻǊƳ {ƛмҍȄDŜȄΦ 

SoHo Small office-home office 

Spoofing 
Where one person or program successfully masquerades as another by falsifying data, 
thereby gaining an illegitimate advantage. 

Tbps Terabytes per second 

TEE 

The Trusted Execution Environment (TEE) is a secure area of the main processor that is meant 
to guarantee code and data loaded inside to be protected with respect to confidentiality and 
integrity. 

Token Offering 
A formal sale of cryptographic tokens structured and executed through the use 
ƻŦ ǎƻ ŎŀƭƭŜŘ άǎƳŀǊǘ ŎƻƴǘǊŀŎǘǎέ ǊŀǘƘŜǊ ǘƘŀƴ ŎƻƴǾŜƴǘƛƻƴŀƭ ƳŀǊƪŜǘ ƛƴǘŜǊƳŜŘƛŀǊƛŜǎΦ 

USD United States Dollar 

VoIP Voice over Internet protocol 

VPN Virtual private network 

 
 

Trademarks 
 

Wi-Fi®   Wi-Fi Alliance® is the worldwide network of companies that brings you Wi-Fi® 
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/ƘŀƛǊǇŜǊǎƻƴΩǎ Statement 
 

On behalf of the Board it is my pleasure to present this White Paper in respect of 
Ammbr CƻǳƴŘŀǘƛƻƴΩǎ ǇǳōƭƛŎ ƻŦŦŜǊ ƻŦ !aa.w ŎǊȅǇǘƻƎǊŀǇƘƛŎ ǘƻƪŜƴǎΣ ǘƘŜ ǳǘƛƭƛǘȅ 
currency for a new, highly innovative mesh network technology. 
  
The offer is intended to be in line with the global best practices for tokenized 
Crowdsales, as those standards continue to evolve at the present time. As integral 
parts of the overall structure described herein, we are striving to achieve sound 
corporate governance practices, high-level competency that enables significant 
enhancements to the Ammbr Mesh Network infrastructure and technology, and the 

ability to effectively and efficiently execute the strategic and operational imperatives described herein. 
  
!ƳƳōǊ CƻǳƴŘŀǘƛƻƴΩǎ ŎŀǇƛǘŀƭ ǊŀƛǎƛƴƎ ƛƴƛǘƛŀǘƛǾŜ ǘƘǊƻǳƎƘ ǘƘƛǎ /ǊƻǿŘǎŀƭŜ ƛǎ ŎƻƳƳŜƴǎǳǊŀǘŜ ǿƛǘƘ ǘƘŜ 
CƻǳƴŘŀǘƛƻƴΩǎ ŎƻǊŜ Ƴƛǎǎƛƻƴ ǘƻ further develop and strengthen the global telecommunications sector by 
enabling enhanced access to connectivity for virtually all citizens, recognizing that access plays a key role 
in driving of economic growth and socio- economic development.  
 
Our approach is also designed to broaden financial inclusion among the less privileged segments of 
society, and to economically empower the many people currently constrained by the so-ŎŀƭƭŜŘ άŘƛƎƛǘŀƭ 
ŘƛǾƛŘŜέΦ 
  
Efficient and reliable internet access has become critical to supporting the growth and development of 
any country. We believe that, upon introduction of the Ammbr Mesh Network, it will play a significant 
role in uplifting underserved communities and significantly increasing the overall quality of internet 
service to all. 
  
Through our ongoing investment into both blockchain technology and mesh networking, we are 
committed to being a key contributor to the objectives of the United Nations Sustainable Development 
Goals (SDGs) to 2030. 
  
The selection of {ƛƴƎŀǇƻǊŜ ŀǎ ƻǳǊ ƧǳǊƛǎŘƛŎǘƛƻƴ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ƛǎ ƳŀŘŜ ƛƴ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭƻƴƎ-
term growth potential. 
  
This White Paper provides a significant amount of pertinent information on the offer, and I therefore urge 
you to read it carefully, including particularly the risk factors described herein, before participating. 
  
On behalf of the Board I look forward to welcoming you as a potential user of the Ammbr Mesh Network. 
  
Yours faithfully 
   
Benny Pang 
15 August 2017 
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aŀƴŀƎƛƴƎ 5ƛǊŜŎǘƻǊΩǎ Statement 
 

On behalf of the management and the team members of Ammbr Foundation, 
L ǿŜƭŎƻƳŜ ȅƻǳ ŀǎ ŀ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƛŎƛǇŀƴǘ ƛƴ ǘƘŜ !ƳƳōǊ CƻǳƴŘŀǘƛƻƴΩǎ ǘƻƪŜƴ ǎŀƭŜΦ 
We are delighted that you are considering a contribution to the future of the 
Ammbr Mesh Network. 
  
Ammbr Foundation is a not for profit organization headquartered in Singapore, 
which was established to manage and govern the development and 
implementation of the vision of a global mesh network that delivers fast 
internet connectivity efficiently, to a much wider population than currently 

enjoy the privilege of digital access. Ammbr Foundation is supported by a growing community of people 
and enterprises from around the world. 
  
Ammbr Foundation follows policies for best practices and knowledge transfer, leveraging the global 
expertise of its team and supporters. Ammbr Foundation is well positioned to design, develop, 
manufacture and support innovative and affordable products and services to the highest standards of 
corporate governance. Extensive research underpins our work, and we see opportunity in the confluence 
of technologies and enormous market need.   
  
!ƳƳōǊ CƻǳƴŘŀǘƛƻƴΩǎ Ǿƛǎƛƻƴ ƛǎ ǘƻ Ŧǳƭƭȅ ŘŜƳƻŎǊŀǘƛȊŜ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŀƴŘ ŎƘŀƴƎŜ ƭƛǾŜǎ ǘƘǊƻǳƎƘ 
technology.  
  
Ammbr Foundation is the culmination of years of leading edge development across different platforms, 
products, services and sectors, that has resulted in the formulation of the distinct and revolutionary 
solution presented in this Whitepaper. 
  
The time has now come for Ammbr Foundation to move to public participation. This public token sale 
will bring essential capital infusion and broader engagement in the process of building out a global, 
distributed, and community owned telecommunications network. 
  
The values and principles of egalitarianism and excellence that define the Ammbr Network bode well for 
a future where individual rights are unassailable. 
 
Derick Smith 
15 August 2017 
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!ƳƳōǊΩǎ Ǿƛǎƛƻƴ ƛǎ ǘƻ ōǳƛƭŘ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ Ŧǳƭƭȅ ŘŜŎŜƴǘǊŀƭƛǎŜŘΣ ǎŜƭŦ-sustainable, wireless mesh 

telecommunications network using blockchain technology. Using this network, Ammbr will compete with 

centralised legacy telecommunications distribution models to provide universal fast Internet access. Backed by a 

multinational team with deep expertise in both wireless and blockchain technologies, Ammbr combines wireless 

advances with the emerging technology of blockchain to bridge the last-mile gap that traditional cable and 

telecom wireless systems handle poorly.  

 

Each Ammbr unit (or node) consists of a core router capable of communicating across a mixed spectrum of 

wireless TCP/IP, Bluetooth, and IoT spectra - a first for router devices. Additionally, each unit has a built-in 

functional web server and data store that can host edge computing applications and support backless server 

support. This turns a network of Ammbr servers into a dedicated peer network that can connect to the Internet, 

making a mesh of Internet servers possible. 

 

The global Ammbr network will be owned and operated by the owners of Ammbr wireless routers, offering 

users high-speed, low-cost internet access wherever they are within range of any Ammbr router. Each Ammbr 

mesh network node supports a firmware-based blockchain infrastructure, and will communicate with other 

Ammbr nodes to maintain the integrity of that blockchain. With this capability, an Ammbr network can be used 

to support wallet-oriented micropayment systems, secure contracts, and securely manage transactions. The 

broader the Ammbr network, the more robust these abilities. 

 

Each Ammbr node operates autonomously in the order-driven market, which determines packet transit pricing 

in real time based on local network conditions.  Internet access is billed and paid for in the native 

cryptocurrency of the Ammbr network, AMMBR. Node owners earn AMMBR tokens by providing wireless 

broadband connectivity to neighbouring nodes or roaming mobile users. The interconnected Ammbr routers 

also negotiate with, and pay each other for connectivity, in AMMBR.  

 

Ammbr routers are autonomous, with only the router owners setting certain key operational parameters. A high 

level of security is provided to routers, their owners and their AMMBR wallets through a sophisticated digital 

identity layer, combined with the blockchain technology built into each router. 

 

This public offer of the AMMBR cryptocurrency will raise funding for the ongoing development of the Ammbr 

network, manufacture of the Ammbr routers, and to support realistic deployment efforts for rapid global 

growth. The Ammbr Foundation will ensure all funds raised are used effectively to further the growth and the 

health of the network and its constituent parts globally.
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Introduction 
Today, the Internet is a critical infrastructure that enables the digital economy, including remote healthcare, 
education, employment, e-governance, social networks, and more. As such, Internet access should be 
considered a universal utility1 that is available to all. Although this vision is shared among major 
ǎǘŀƪŜƘƻƭŘŜǊǎΣ ǘƘŜ ǊŜŀƭƛǘȅ ƻŦ ǘƻŘŀȅΩǎ LƴǘŜǊƴŜǘ ŀƴŘ ƛǘǎ ƭŜǾŜƭ ƻŦ ŘƛƎƛtal inclusion is plagued by a persistent digital 
divide. Increasing geographic and socioeconomic challenges separate those with sufficient access to the 
Internet and those who do not have access. The reasons for this are diverse. 
 
The Internet started off as a decentralised network, but has become increasingly centralised, with the vast 
majority of communications flowing through access and service infrastructures controlled by a relatively 
small set of corporations. The other estimated 3.9 billion2 excluded individuals are dependent on these few 
providers to bridge the gap. Decentralisation of access capability is a form of empowerment, allowing for 
fairer participation. Decentralisation permits smaller players (e.g. local stakeholders) to offer wider inclusive 
access.  It is widely acknowledged that decentralised telecom infrastructures could serve to connect the 
remaining 3.9 billion who are poorly served now.  
 
At Ammbr, we are taking up the challenge of enabling universal access to high-speed broadband for all. To 
achieve this, we have an ambitious, yet realistic, vision of building the ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ŘŜŎŜƴǘǊŀƭƛǎŜŘΣ 
community-distributed, telecommunications network based on blockchain technology.  
 
Blockchain-controlled micropayments will incentivise and drive supply and demand. 

 

The Ammbr Mesh Network Strategy 
Mesh networking has long been imagined as a key ingredient in the future of a fully integrated world.  
However, the technology has not yet lived up to this expectation. Open source mesh packet routing 
protocols have made tremendous strides, with the Internet Engineering Task Force (IETF) spearheading 
several standardisations in this space.  Additional improvements in various hardware technologies promise 
lower costs as well. Several additional frequency spectra are also now under consideration for unlicensed 
radio use.   
 
Despite these advances, mesh network deployments have mostly been limited to free Wi-Fi initiatives to 
bring Internet connectivity to impoverished communities or remote areas with limited infrastructure3.  
Numerous successful community network initiatives across the world, such as the Guifi.net4 in Catalunya 
Spain - which is currently the largest community network in the world. 
 
Considering the massive potential of untapped users, mesh network technology could solve the accessibility 
problem. However, the missing ingredient for widespread adoption has always been the issue of economic 
sustainability.   
 

                                                           
1 https://www.cadc.uscourts.gov/internet/opinions.nsf/3F95E49183E6F8AF85257FD200505A3A/%24file/15-1063-

1619173.pdf 
2 Working Group Report 1: Enabling the Use of ICTs and Broadband: Understanding What Works to Stimulate ICT 

Adoption (November 2016) ~ Broadband Commission Working Group on Demand, with contributions from the ITU and 
telecoms industry players 
3 J. Saldana et al, Alternative Network Deployments: Taxonomy, Characterization, Technologies, and 

Architectures, IRTF GAIA RFC 7962, August 2016. 
4 Guifi.net, http://guifi.net/ 
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Ammbr directly addresses this by adopting the sharing economy model for network access, providing an 
economic incentive that allows users to share their unused bandwidth for profit.  Monetising the free 
exchange of bandwidth, via a secondary market, allows for free market forces to drive network growth 
where it is most needed.   
 

Why Mesh Networking? 
A mesh network is a network topology in which each node is capable of relaying data for others. All mesh 
network nodes cooperate, and with each participating node, the reach, throughput and resilience of the 
network expand. When powered on, the mesh network node scans the radio spectrum to identify other 
nodes it can connect to.  With sufficient incentives to participation, Ammbr can quickly grow to provide 
shared connectivity on a global scale. Considering the network effect of user-driven deployment, there are 
many reasons to suggest5,6,7 this will transpire at a lower cost and higher rate than the current business 
models of centralized telecommunication providers allow. 
 
 Benefits of Ammbr mesh network: 

¶ Low-cost: inexpensive Internet access 

¶ Extremely flexible: multiple protocols and spectrum bands 

¶ Resilient: self-healing and adapting 

¶ More efficient: superior distribution for last mile connectivity and increased coverage 
 

 

 

 

 

 

 

 

  

                                                           
5 Taknet: Community networking Thailand: https://blog.apnic.net/2017/02/17/taknet-community-networking-

thailand/ 
6 Zenzeleni: http://zenzeleni.net/ 
7 Supporting the Creation and Scalability of Affordable Access Solutions: Understanding Community 

Networks in Africa, https://www.internetsociety.org/doc/cnafrica 
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Ammbr Mesh Technology 
With the benefits and challenges of mesh networking in mind, we set out to develop a low-cost mesh 
networking appliance that elegantly addresses the requirements. The Ammbr wireless mesh device (an 
Ammbr node) behaves like a consumer-friendly Wi-Fi® router.  However, under its skin, the device is 
effectively a multi-band heterogeneous mesh hub device extending connectivity well beyond the common 
Wi-Fi® range of 150 feet. Due to the variable and automatically selectable basket of radio spectrum bands 
and communications protocols, an Ammbr node can work efficiently over several kilometres, subject to 
regulations and local conditions.  
 
Additionally, optional hardware modules can be mixed and matched to support a multitude of frequency 
ranges and protocols, dependent upon its operational circumstances.  
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Envisaged Series 1 Ammbr Modules 

 Base Wi-Fi® module 
 

¶ Includes basic license-free Wi-Fi® support compliant with full suite IEEE 802.11 standards operating on 
the 2.4GHz ISM band including channel 12 &13 for Australia / Europe as well as through channel 14 for 
Japan.  Wi-Fi® support at the 5GHz  

¶ U-NII band is also provided 

¶ Display indicating: 
o Network status 
o Number of users 
o Ammbr token balance 

¶ Blockchain consensus protocol chip 

¶ Internal antenna, GPS receiver & Full Suite Bluetooth  

¶ Modular connectivity bus, external antenna jacks, RJ45 connector & USB C 

¶ Power supply 
 

  Low-frequency module(s) 
 
Support for sub 1 GHz IoT and obstacle penetrating spectrum with long range capability. Future support for 
the following: 

¶ White Space spectrum support, from 470 MHz to 790 MHz with support for spectrum aggregation 

¶ 902 MHz to 926 MHz  

¶ Zigbee protocol @ 784 MHz in China, 868 MHz in Europe and 915 MHz in the USA & Australia 

¶ Dash7 protocol @ 433 MHz, 868 MHz and 915 MHz unlicensed ISM band/SRD band8 

¶ LoRa license-free 169 MHz, 433 MHz, 868 MHz in Europe and 915 MHz in North America 

¶ Sigfox ISM band at 902MHz in the US and 868MHz in Europe 
 

 3.5 GHz range module 
 
Citizens Broadband Radio Service (CBRS) (currently only expected to be available in the US, although others 
are watching this shared-spectrum approach closely, and may adopt broadly-similar models in future) 
 

 5.5-6 GHz module 
 
Shorter range, higher throughput LTE-U (unlicensed) 
 

 Commercial LTE module operating on licensed spectrum 
 

 Blockchain computing resource module 
 
Processor, Memory & Hard Drive for smart contracts, cloud storage and network cache scheme 
 

Mobility module 
 
Lithium-ion battery, solar panel, all-weather enclosure for mobile usage or installation where power supply 
fluctuates 
  

                                                           
8 433 and 868 are not restricted to a particular protocol, they might have restrictions in terms of maximum 

duty cycle, and lower transmission power than in higher bands. 

 
 

 
 

 
 

 

https://en.wikipedia.org/wiki/ISM_band
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Mobility Considerations 
aƻōƛƭƛǘȅ ƛǎ ƛƴƘŜǊŜƴǘƭȅ ǎǳǇǇƻǊǘŜŘ ōȅ !ƳƳōǊΩǎ ǊƻǳǘƛƴƎ ǇǊƻǘƻŎƻƭǎ - abstracting the Ammbr network into a 
single layer 2 collision domain. Thus, from the user perspective the entire mesh will look like a single LAN.  
The Ammbr network allows a device to quickly identify nearby Ammbr routers that are available for 
roaming, assuming there are no coverage gaps between Ammbr routers. When the signal strength of the 
current Ammbr router weakens and the device needs to roam to a new Ammbr router, it will already know 
the best candidate Ammbr router to connect to. Ammbr routers will also support several advanced mobility 
features including Client tracking, PMKSa caching, Opportunistic Key Caching (OKC) as well as supporting 
802.11e, 802.11k, 802.11v and 802.11r. 

Antenna Considerations 
The Ammbr device is not limited to the physical constraints of a mobile phone, a single antenna per 
frequency channel can be used. This simplifies the antenna development process, as multi-band antennas 
are challenging and often not as efficient. The Ammbr router includes Omni-Directional and possibly Uni-
Directional antennas.  

¶ Helica, an external antenna, will be used for point-to-point links to enhance stability and provide higher 
throughput, as Signal-to-Noise ratio may significantly increase. 

¶ Signal polarization with the goal of improving spectral efficiency. 

¶ MIMO-OFDM designs are also being considered, although mechanically it can be more challenging due 
to the array of antennas needed. 

¶ Multi point Beam forming antenna design which allows available radio energy to be directed towards a 
particular direction at the expense of omnidirectional coverage.  This allows for better connections to a 
primary point of contact available to the node. 

  

The Helica External Antenna 






































































































