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Minutes of the March 2010 THz IG

Meeting was called to order at 4pm March 14th.  The November meeting notes were approved, the acting chairman David Britz thanked previous Chairman Rick Roberts for his contribution to the group. The new Chairman Dr. Thomas Kuerner was unable to attend this meeting.
· The acting chairman presented a “Call for contributions” doc 15-08-0060-02-0thz that proposes 15 ideas for consideration by the 802.15 IG THz community and as areas for future technical contributions as a means to expand the scope and activity of this Interest Group. The acting chairman also noted the proposal by the chairman to expand future 802.15 IG THz meetings to 2-two hour meetings within the Plenary meetings, and  to ask the membership for ideas and suggestions for possible future IG THz contributors to support this important presentation expansion and activity

· The acting chairman presented a proposal for modifications to the language, structure and purpose of the 802.15 IG THz website, which would include public access to a “one-click” link to all archived 802.15 IG THz documents to date. This link is proposed to provide current THz related information to the greater THz community and encourage their participation in the 802.15 IG THz activities. The proposed changes in the website would also include active links to other related THz websites, Groups, activities and links. The proposed web changes will be submitted for review and consideration by the 802.15 Webmaster.
· The chairman is proposing to revamp the IG THz website to increase its external visibility and mission to the greater THz community. To encourage greater engagement and participation between the 802.15 IG THz and other THz related groups and individuals. To be come a conduit and recognized thought leader in this emerging scientific and industrial field.   
The meeting received three technical presentations contributions:

Contribution #1  Baher Haroun Kilby Labs TI, “TI TeraHz Kilby Activity”.
Document 15-10-0154-00-0thz.
· Why sub THz is now becoming of interest to a semiconductor company? What is the potential for a broad range of devices and systems utilizing the 100-600GHz spectrum including volume applications such as docking links, imaging, materials analysis and telecommunications?
· Wireless links at these frequencies make sense for short distance, high data rate links. Research by Kilby Labs and others show that silicon CMOS processes are becoming the enabling technology for transceivers at these frequencies. CMOS employs well defined processes that will lead the way to the production of low cost monolithic THz devices with power gain and high emission efficiency via multi layer optimized stacks. All the critical components; transceivers , LNA’s, Mixers, Power amps, Oscillators, Phase shifters and baseband have been demonstrated in the 100-400GHz 65/45nm CMOS processes to date.

· The CMOS processes provide for large area multi layered silicon devices up to 15mm square that could be used for on-chip phased antenna array’s with a 1000  interactive microscopic antennas delivering milliwatts to watts of aggregated transmitted power and precision (digital stepped) beam steerability  over a wide angle.

· The CMOS’s low cost high repeatability, high yield, component integration and device performance at THz frequencies, uniquely positions this device fabrication technology to drive volume THz market applications.
Contribution #2  Tadao Nagatsuma, NTT and Osaka University, “ Towards 100-Gbit/s Wireless Using Terahertz Waves”.
Document 15-10-0149-01-0thz.
· Trends in wired Ethernet and optical communications show linear growth to 1000 G/bits/sec in the 5 year 2015- 2020 timeline

· Wireless technologies will need to employ mm Wave frequencies up to and beyond 300Ghz to keep pace with the growing wired bandwidth.

· 10GbE or OC192 fixed wireless P to P, Fixed wireless backhaul links are already critical technologies to support the optical fiber backbone 

· 10Gb/s temporal (short term) wireless links are emerging for out of stadium broadcast (relay), disaster recovery and uncompressed high definition TV transmission of real time activities such as medical surgeries
· Emerging Super Hi-Vision (Ultrahigh Definition) TV at a resolution of 7680 x 4320 will require video signals at 24Gbit/s.

· Near instantaneous transfer of high volume data storage for consumer and commercial in-door and outdoor applications will drive the need for untethered super high bandwidth wireless links as extensions of the optical networks. Solutions would include    multi-value modulation at 60GHz, Infrared Free Space Optics with WDN and THz carrier frequencies with simple modulation.
· Atmospheric attenuation will limit 100-500Ghz transmissions to 100-1000meters. Atmospheric attenuation, fog and rain fades favor 75-100Ghz, 120-160Ghz and 220-320GHz bands. Use of  high gain antennas will reduce path loss
· Transceivers, transistors and oscillators and UTC-PD photodiodes are now achieving 400-600GHz frequencies. Choice of direct electrical modulation to terahertz or optical modulation to electrical to terahertz. Components  for 120Ghz , 10-Gbit/s  demonstrator multiplexing 6 channels of HDTV
· Demonstration platform and field test for 120GHz, 10Gbit/s link over 250 meters with measurement of receiver power stable to within 1dB (6hours) and BER Link performance 1x10¹³ provided 10GBits/s down to -38dBm. Meets OC-192 and 10GbE standards

· 120 GHz , 10Gbit/s live video broadcast system for Beijing Olympics  
· On going work, exploration and demonstration of transceiver and system design using photonics based transmitter for 300-400 GHz band for 100Gbit/s
Contribution #3 David Britz AT&T Labs Research, “Evolution of Extreme Personal Bandwidth and Local Area Triple-Stack Terahertz Wireless Networks”.
Document 15-10-0150-00-0thz.  
· Wireless device evolution and bandwidth requirements rapidly expanding beyond existing spectrum allocation and planning
· Many groups IARU, Astronomy and Earth sciences are vying for 0.3 – 1 THz spectrum, commercial applications may loose out and not have access to this spectrum without active spectrum negotiation and representation to the ITU.

· Proposal for triple stack “intelligent edge” wireless LANs, retaining existing cellular and Wi-Fi infrastructure and adding a third transport layer utilizing THz frequencies that utilizes a spectrum router that directs traffic to suitable frequency layer based on bandwidth requirements. THz layer nanocell infrastructure spreading from cell base station locations as  short distance, concatenated and coordinated clusters of nanocells providing short duration “burst “ traffic in 10-100Gigabit bi-direction traffic that operates as opportunistic links between the handheld device and the network.
· The problem with quarter wave antennas for THz frequencies are; small receiver collecting area and phase arrival issues with short transmission distance non-planar waves. Solutions utilizing high gain antennas produce highly directional beams which in turn require active feedback controlled beam steering.  

· Future cellphones and infrastructure will employ  multiple frequency band monolithic front-end antennas (cellular bands to optical), and software defined and COG radio technologies for adaptive frequency selection based on network frequency’s available and level of bandwidth and service required. Future wireless phones will employ intelligent avatars to harvest data for human host at multi-gigabit data rates via machine to machine wireless communications.
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