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Recap: Space-Enabled 

Global Communications, Electronic Systems Industry Update Webinar 

     Thursday, August 6, 2009

Background
The WIRED Phase II Innovation Webinar project (1.5 Innovations in Aerospace Webinar Series) had a twofold purpose:

· To provide a cost-effective forum for key aerospace industry innovation stakeholders
· To share insights about innovation, the technologies driving it, the current and future talent needed and the innovation and workforce development resources required to help it flourish

It was decided that the first online forum/webinar would be conducted as part of a face-to-face event, with outreach materials designed to offer prospective participants the choice of in-person attendance or online participation. Because it was thought that streaming video would be needed, a partnership with Cisco Systems for technical support was sought for the first webinar to provide WebEx capability.
To accomplish the first purpose of the Innovations webinar project, the WebEx capability through Cisco was coordinated, with webinar participation cost being set at $40.
To accomplish the second purpose, that of sharing innovation insights, technologies and talent needs and resources, the speakers from two key companies were oriented to the webinar enhancement to the onsite forum: Space Systems/Loral and Cisco, with other speakers advised, as well. The 21st Century technologies that are driving innovation in global communications are derived from space systems that have a history of functioning as a “utility” for worldwide communications for decades. These same technologies promise performance increases, greater reliance on space for communications globally, greater opportunities for systems integrators, satellite service operators, communication providers, electronics suppliers and the workers they employ, to develop and enhance the technologies required for 21st Century global communications competitiveness.

Opening Remarks: Christine Purcell, Associate Director, Supplier Network Programs, California Space Authority

· The growing market of global communications is characterized by emerging markets and emerging technology requirements, new skills
a. New Supplier requirements include reporting non-compliance in real-time, counterfeit prevention, and manufacturability analysis with no design prototype

b. Greatest talent needs for new global com market are for skilled production workers and engineers, especially systems engineers, as well as project managers. Greatest training need is in basic skills using technology.

· Suppliers track trailing rather than leading indicators, have capabilities that are not used

· Reports show that systems understanding leads to

a. Higher production

b. Fewer failures

c. Better operability

· 21st Century supplier skills assessment has been developed by the California Space Authority and its partners under the WIRED grant

· Space technology is more and more being utilized as a utility for the communications industry

Space, Information Technology and Communications Integtrated Emerging Technologies, Expanded Markets and Opportunities
The Cisco Perspective: Mike Sarver,Business Development Manager, Global Government Solutions Group, Cisco

· The key to today’s global communications is the integration of the network with the platform. The challenge is continuing satellite innovation  to address this integration between the network and the platform, home and work
· Cisco has produced white papers on growth/projected growth of information and data needs, e.g. Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update

· Data traffic terms include Exabyte, Petabyte, others. Petabyte equivalent to 1K Terabytes; 100 Petabytes/minute characterizes CERN (the European physics collider project) capability

· Internet traffic increasing by a factor of 5 from 2009-13

· All forms of video make up bulk of consumer traffic

· Mobile data traffic 2x now to 13 of video, mobile video traffic is on the way

· 2008 showed a healthy world satellite market – 14.2% annual global growth from 2003-08

· Cisco’s new visions, technologies, services and opportunities will be around the internet, with a customization vision for commercial satellites exploiting the convergence of service and market

· Satellite services need better integration with other telecom, need lower churn, need to provide end to end ability to add capabilities, feature interaction on demand

· Telepresence is becoming the new norm (telepresence is internet data transfer from satellite info garnered remotely) 

· Next generation of global satellite services will be based on Standards-Based IT Network, converging ground and space segments, with every object becoming a node on the network

· Military innovation challenges

· Every platform has sensors, with sensors increasingly incorporating video

· Common data link and tactical CDL will provide connectivity up to 274M bps over satellite
· Both data broadcast and stored data

· IRIS project – Cisco, Space Systems/Loral, ViaSat – demonstrating routing through space, etc.

· Benefits of space routing

· Security, efficiency, allows anytime/anywhere, ground systems, teleport cost reductions

· “Can the internet be in the sky???”

· Global com market is in transition, where satellites need to evolve to compete

· Big cities getting bigger – 100 new cities will be over 1M by 2025

· Internet platform for business-to-business is becoming a new industrial internet

· We’re moving from ag-based to industrial-based 

· The “industry” of the internet

· 300M will grow to 1.4B connected devices from 2001 - 2010

· Everything will be connected to the internet: cars, buildings, hospitals

· Smart, connected communities will be the norm

· Satellite’s role in new communities

· Personal travel assistant

· Asset management

· Smart Roads pricing

· Satellite vs. cable choice will migrate to: “What are the best assets available?”

· Stars are aligned for expansion of space

· Huge market disruption due to bandwidth growth

· Conversion of space/ground

· Home TelePresence by December 2009
ViaSat: Ric Vandermeulen, VP, General Manager Government Satcom
· Net Present Value of Capacity
· Challenge: Increasing capacity within current satellite life 15+ yrs

· Without satellite technology changes, improved capacity 40x/Iraq

· 100-fold increase is currently possible

· Continued growth in military satellite communication
· Continued growth in mobile satellite communication

· Very high capacity satellite communication (cheap bits)

· UHF satellite communications increasing exponentially – solid

· Newest innovation standards in satellite communications networking

· Point to point

· Improving channel usage across all nodes

· What’s it all mean?

· Previous satellite communications expensive and sophisticated, only available to leaders

· Now, more affordable, user-friendly, available to entire brigade

· 1900s to today – 20-fold increase in communications consumption

· Military only buying 5x increase in transponder capacity

· Mobile platforms want more “bits” – original players (Iridium, Globalstar) were narrow band – innovation is required

· ViaSat coordinates leased transponders that feel global

· Growing consumption fuels need for transponders

· Direct-to-Home Broadband (not broadcast) is big opportunity – broadband is fastest growing satellite consumer application

· Continuing increase in desire for “bits”, moving from broadcast to access has given birth to Wild Blue (company)

· New ViaSat I satellite has more capacity than all current satellites on orbit
· Economic dynamics of space changing

· Value of capital on orbit increasing

· Capital efficiency

· Innovation – no need to lease or build expensive broadcast satellites for two-way data

· Possible to build two-way data satellite to equal capacity of all current leased satellites

Space Systems/Loral (SS/L):

Chris Hoeber, Sr. VP,, Program Management & Systems Engineering, 

· SS/L owns 40% of world communication satellites, 50% of the market

· SS/L is a consumer of supply chain products
· Quality is #1

· Reliability important because of 15+ year life of satellites

· Robustness is important  due to requirement for no service failures

· Innovation practiced: prime/supplier cooperation

· History of commercial communication satellites

· Historical market

· Fixed satellite services for broadcast, telephone

· Began with trunking between continents

· This utility still represents 50% of the market

· Capacity limited by earth temperature (rain better w/KU than KA band, etc.)

· Next, local stations required (3000 in U.S.) – two-way service; feature: also access to spectrum for cell phones

· Spotbeam satellites – Wild Blue maxded out capacity

· Innovation: Customers moving from leases on broadcast geosats to dedicated 2-way data satellites
· Solution for 2-way more difficult

· Broadcast: millions pay for data transfer; 2-way: one person pays for data bits

· $100-300M to build satellite

· $300M to launch (20% is insurance)

· Cost-sharing between government/commercial launches projected for the Evolved Expendable Launch Vehicle (EELV) have not materialized to reduce costs

· Chinese “Long March” launch vehicle has been the most reliable launch vehicle in the world for the past five years

· Opportunity for California space enterprise: ground equipment

· Ground equipment opportunity for California space 2x greater than that of satellite opportunity

· Technology innovation: Every 5-6 yrs need for increase in satellite power doubles
· Right now the major innovation challenge is that we need to increase bandwidth by a factor of 10 per satellite

· 10% evolutionary change in each of six satellites/year equals significant change over a decade

· New service demands drive most innovation, revolutionary change

· Increasing power is greatest innovation challenge – does antenna technology offer any promise?

· Innovative technology must also address interface with legacy systems to exploit the fifteen year life of most satellites

· 2-way service demand, especially broadband, is driving complexity

· Manufacturing impact: one broadband satellite = five regular satellites

· Frequency planning impacts innovation

· C band is full
· KU band is full

· KA band is filling up

· V band is improving for capacity of thru-gateways

Industry, Government and Speaker Panel Discussion 
Quintron Systems: Jim McGlothlin, President/CEO

· Internet protocol (IP) platforms are critical

· Major innovations emerging or needed

· More capacity

· More interfaces

· Analog to digital

· Hardware gone – replaced by IP platform

· For military: accessible black/red (secure/regular)

LAAFB/SMC, Global Positioning Systems Wing: Col. Ken Hasegawa, USAF

· Military invested in the GPS (Global Positioning System), a global communications grid, applying a “bit user” perspective rather than a transponder perspective

· Current Department of Defense (DOD) requirements

· Always on

· Secure

· Challenges

· Jamming

· Interfaces

· Paradigm shift: In technology capabilities, industry is driving innovation, not the DOD

· What is industry’s next big application?

· GPS Partnership Council

· Desired application: integrated communications/navigation capability

· Military was used to driving technology

· Innovation lead depends on application niche – military still leads in security niche

· Innovation needs/challenges – from the military perspective

· Applications without the need for power (battlefields have no batteries)

· Access “on the go” – managing frequency when you must be agile
· Combined communication, navigation data, as they must converge

· Force protection

· Battlefield worthy, but user friendly – survivable communications
· Ubiquitous data-in and out (2-way)

· IP nodes on planes, with onboard post processing of data/sensor info

· Bandwidth efficiency

· Standardization is innovation

· Major DOD IP satellite system quantum leap innovation (TSAT) cancelled, but internet protocol-based communications still needed

· Technical superiority/surprise now only a three year window

· Key DOD challenge: size, sustainment of programs in development (through changeovers of policymakers)

· Operationally responsive space technology

· Technically flexible interfaces, reprogrammable on the fly

· Drive toward smaller, faster, cheaper satellites

· Information assurance, red/black interface (secure/regular) – military needs, but also used for anti-industrial espionage
· Threat reduction (huge range of threats out there for military), e.g.

· Blue Force tracking to avoid friendly fire incidents

· Information is power, whoever has info has the power

· Concepts keeping ahead of threats, but threats keep changing

· Must always weigh risk vs need (for info) re: innovation

· Opportunities for small business
· Tough for small business to break in due to size of systems, but Small Business Innovation Research (SBIR) opportunities exist

· Battle Labs (Commander special funds for key unmet needs) provide dollars for interesting concepts
NASA Jet Propulsion Lab: Loren Clare, Group Supervisor, Comm Networks

· Delay/Disruption Tolerant Networking (DTN) now mature
· NASA interplanetary space communications system

· Purpose: intermittent connectivity with space and space user applications, interoperable with internet protocol

· Domains

· Deep Space Network

· Lunar Network

· Near Space Network

· “Bundles” info into data info packets

· DTN can reduce delay and increase throughput

· Includes security

· Packet switched networks, peer to peer

· DTN is open, available, now being standardized for space

· Applications

· Wireless sensor networks tracking wildlife

· Village networks

· Mobile ad hoc networks – “sneakernet”

· Vehicle networks

· Innovation need/challenge

· Metric for predictability of data information receipt

RMV Technology Group, LLC: Robert J. Vermillion

· Key message of global communications is quality, performance

· Quality/performance issues

· Space-bound computer failures

· Long-term storage and handling issues

· Supplier non-conformance 

· Old practices not keeping pace with innovation
· Class O devices – sensors less than 250v - issues unseen in the past
· No Return Material Authorization (RMA) in space/medical industries
· 1971 – 2300 transistors
· 2009 – 2 billion transistors 
· Asian Pacific countries largest purveyors of counterfeit parts

· 80% of Asian (non-Japanese) parts fail in counterfeit auditing of parts from China, Hong Kong and Thailand
· Counterfeit prevention
· Counterfeiting prevention addresses both materials and packaging
· RFID (Radio Frequency Identification) tracking assists in counterfeit prevention
· Monitors location/time where products are manufactured, combined with “ship to” distribution info while verifying authorization
· Greatly reduces counterfeiting by helping you “know where your product is”
· Last line of defense is parts counterfeit prevention
· $1 unit for passive tagging
· Innovation need
· R&D on manufacturer RFID on packaging to increase return on investment of RFID tags densification
· Prevention takes partnerships
· Partnerships needed for product/service development around RFID
· Legacy technology training required
· Selling of packaging engineering expertise to primes
· Facilitation of industry collaboration for loss, counterfeit prevention through RFID and counterfeit stock shrinkage
Training and Education Needs Around Global Communications

· Training and education insights of Global Comm event speakers

· Experienced communications engineers

· Biggest shortages: skilled production workers, engineers

· Innovation training, e.g. International Association of Electrical and Electronics Engineers (IEEE) could push for training certification on innovation for electrical and electronics engineers, sparking interest in cutting-edge communications concepts

· Incentives for American citizens to enter engineering

· Not only engineering education, but field training is required to understand the communications landscape

· Packaging engineering will be emerging as critical to counterfeit materials, packaging prevention

· Certification, with training for both technical and professional occupations around packaging, counterfeit issues is growing in importance, could be handled through the International Radio and Telecom organization

· Resources

· Engineering colleges, universities

· Private technical schools training technicians

· Community colleges

· Professional and industry associations offering training/certification

Lessons Learned through First Innovation Webinar
· Combination of face-to-face event with online opportunity/webinar not ideal, as accommodation of webinar participants cumbersome to those attending in person

· Future Innovation Webinars should feature fewer speakers, and be solely online
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