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Meeting agenda: 

1. Welcome and round table introduction 
2. Approval of the GC 2019 TAOS Meeting Minutes 
3. Highlights and Trends 
4. Conferences and Activities update 
5. Awards w/ presentations 
6. Discussion 

6.1. What is the status of the TC (including, issues, needs, etc.)? 
6.2. What are the promising future technological directions of interest to your TC? 
6.3. What are the TC plans to pursue those directions? 

7. Adjourn 
 
The meeting was called to order at 3:05pm 
 
Participants (28) 

• Carlos Alberto Astudillo Trujillo, University of Campinas, Brazil 

• Abdelmoula Bekkali, TOYO Electric Corporation, Japan 

• Chedlia Ben Naila, Nagoya University, Japan  

• Mauro Biagi, University of Rome "La Sapienza", Italy 

• Stefano Bregni, Politecnico di Milano, Italy 

• Walter Cerroni, University of Bologna, Italy 

• Vincent Chan, MIT, USA 

• Oscar Jaime Ciceri Coral, UNICAMP, Brazil 

• Filippo Cugini, CNIT, Italy 

• Tarek El-Bawab, Nile University, Egypt 
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• Jaafar Elmirghani, University of Leeds, UK 

• Francisco J. Escribano, Universidad de Alcalá, Spain 

• Sifat Ferdousi, UC Davis, USA 

• Nelson Fonseca, State University of Campinas, Brazil 

• Stefano Galli, Futurewei, USA 

• Fabrizio Granelli, Univ. of Trento, Italy 

• Mamoun Guenach, Imec, Leuven, Belgium 

• Muneeb Ul Hassan, Swinburne University of Technology, Australia 

• Steve Hranilovic, McMaster University, Canada 

• Ahmed Kamal, Iowa State University, USA 

• Pascal Lorenz, University of Haute Alsace, France 

• Athanassios Manikas, Imperial College London, UK 

• Hussein Mouftah, University of Ottawa, Canada 

• Mubashir Husain Rehmani, Cork Institute of Technology, Ireland 

• Daniel So, University of Manchester, UK 

• Massimo Tornatore, Politecnico di Milano, Italy 

• Eirini Eleni Tsiropoulou, University of New Mexico, USA 

• Ke Xiong, Beijing Jiaotong University, China 

 

 

1. Welcome and round table introduction 
 
The meeting was held online due to the COVID-19 emergency that caused all IEEE events, including ICC 
2020, to run on a teleconferencing platform. The Chair, Fabrizio Granelli, welcomed all connected 
participants and presented the meeting agenda. A motion was made by W. Cerroni and seconded by N. 
Fonseca to approve the meeting agenda. Then the attendees briefly introduced themselves (see 
participant list above). The attached slides were presented by the Chair and discussed item-by-item. 

2. Approval of the GC 2019 TAOS Meeting Minutes 
 
A motion was made by N. Fonseca to approve the minutes of the previous meeting held at GC 2019 in 
Waikoloa, HI, USA. The draft of the minutes was previously made available on the TAOS website 
(http://taos.committees.comsoc.org/meetings) and distributed to the TAOS members through the 
mailing list. The motion was seconded by M. Biagi and the minutes were approved unanimously without 
further remarks. 

3. Highlights and Trends 
 
The Chair informed that TAOS consistently sponsors three symposia, as part of Globecom/ICC 

conferences: 

• SAC Track on «Access Networks and Systems» (ANS) (cancelled by GITC starting from ICC 2021) 

• Symposium on «Optical Networks and Systems» (ONS) 

• Symposium on «Green Communications Systems and Networks» (GCSN) 

http://taos.committees.comsoc.org/meetings


In addition, TAOS technically endorses several other technical events, either co-located with ICC/GC or 
as standalone conferences/workshops. 
 
The Chair pointed out the need to frequently coordinate with Symposium TPC co-chairs nominated by 
TAOS in order to update the list of topics of interest included in the call for papers. This will also allow to 
keep track of hot and emerging topics. 
 
The ANS SAC Track at ICC 2020 was chaired by F. Granelli, nominated by TAOS. The Chair showed the 

submission and acceptance statistics in recent ANS SAC Tracks, highlighting that not many submissions 

were received recently, although the number improved for GC 2020. There will not be an ANS SAC Track 

in ICC 21, but the Chair suggested to propose it with revised focus, since research on access networks is 

gaining momentum. 

 
The Chair showed the submission and acceptance statistics for the ONS Symposium since 2014. ONS also 
experienced a decrease in terms of submissions, with some oscillation in the last few years. The general 
advice was to improve advertisement actions and pay more attention to topics to be included in the 
CFP. No TAOS representative was approved for ONS Symposium at ICC 2020. This may have had a 
negative impact on CFP advertisement and submissions. 
 
The GCSN Symposium at ICC 2020 was co-chaired by Taisir Elgorashi, nominated by TAOS. The Chair also 
showed the submission and acceptance statistics in recent GCSN Symposia. There was a significant drop 
in the number of submissions in the last couple of years, around half of the number of papers that GCSN 
used to attract. Again, advertisement should be improved and topics should be updated. 
 
T. El-Bawab pointed out that more attention should be given to ANS. TAOS should nominate chairs that 
can reach out to different communities to attract more papers. GCNS was created by TAOS as a SAC and 
supported through the years to reach the status of symposium. It used to be a new and hot topic, but 
now “green” has become a vertical topic that appears in many other areas. Therefore, related papers 
are submitted to other Symposia/Tracks. 
 
V. Chan asked how often TAOS’ candidate chairs are not approved by GITC. The Chair reported that 
recently they were rejected half of the times. One possible cause could be that there are no 
representatives of the optical community in GITC. 
T. El-Bawab reminded that Symposia/Tracks sponsorship guidelines for TCs were changed at some 
points, and other TCs besides TAOS and ONTC were added as sponsors for ONS. Those TCs not always 
include experts in optical systems and networks. TAOS and ONTC chairs should attend GITC meetings. 
N. Fonseca explained that at some point in the past GITC clarified that Symposia/Tracks are not “owned” 
by any TC, so any committee can sponsor any of them. Previously, however, each Symposium/Track had 
permanent TCs sponsoring. The current policy of GITC should be therefore better clarified. 
V. Chan suggested to contact GITC and the Conferences Council in order to change this, as ONS should 
preferably be sponsored by ONTC and TAOS. 
The Chair reported that apparently most GITC decisions are made remotely, and TC chairs are not aware 
about them. S. Galli pointed out that all IEEE meetings (in any form) should be open. GITC must share 
the calendar of their meetings, since non-members of GITC might be interested in attending even 
without voting. 
J. Elmirghani agreed that representation from the optical community is very important. There are other 
venues where papers from the optical community are submitted. Authors look at the TPC chairs and TPC 



members of possible venues and then opt for those where they see the community is being 
represented. 
S. Bregni, in his role as ComSoc Vice President for Conferences, asked to be included in any 
correspondence with GITC. 

4. Conferences and Activities update 
 

The Chair reported TAOS Co-Chair nominations for the following upcoming events: 

 

• IEEE ICC 2020 (Online) 

o SAC-ANS & PLC: Fabrizio Granelli (University of Trento, Italy) 

o ONS: no TAOS representative 

o GCSN: Taisir Elgorashi (University of Leeds, UK) 

• IEEE Globecom 2020 (Taipei) 

o SAC-ANS: Ahmed E. Kamal (Iowa State University, USA) 

o ONS: Abdelmoula Bekkali (KDDI Research Inc., Japan) 

o GCSN: Daniel So (University of Manchester, U.K.) 

• IEEE ICC 2021 (Montreal) 

o SAC-ANS: canceled by GITC 

o ONS: no TAOS representative 

o GCSN: Jaafar Elmirghani (University of Leeds, U.K.) 

• IEEE Globecom 2021 (Madrid) 

o ONS: Mauro Biagi (University of Rome Sapienza, Italy) 

o GCSN: no TAOS representative 

• IEEE ICC 2022 (Seoul) 

o ONS: Steve Hranilovic (McMaster University, Canada) – pending approval 

o GCSN: Fabrizio Granelli (University of Trento, Italy) – pending approval 

 

The next round of nominations for IEEE GC 2022 was going to open soon. TAOS was looking for 

volunteers. 

 
Other TC Activities mentioned by the Chair: 

• TAOS supports members for elevation to IEEE Senior and Fellow positions 

• TAOS provides endorsement for Distinguished Lecturers 

• TAOS offers support to special issues and other conferences 

 

S. Galli pointed out that TAOS TC can endorse Fellow elevation on behalf of the Technical Committees 

Board. There are new guidelines for this. Fellow endorsements are usually badly written. The suggestion 

is to look at the guidelines when supporting a fellow elevation: http://ieee.org/fellows  

 

Nominations for a new TAOS secretary were open, as the elections will be held at the GC 2020 meeting. 

http://ieee.org/fellows


5. Awards with presentations 
 
The TAOS Chair introduced the recipients of several TAOS TC awards. First, the IEEE TAOS Technical 
Achievement Award was granted to Jaafar Elmirghani (University of Leeds, UK) for “outstanding 
contributions to the energy efficiency of optical communication.” J. Elmirghani was invited to make a 
presentation (slides are attached) where he reported on his outstanding past activity as a TAOS 
member, including his research contributions to optical communications and energy efficiency, his 
leading role in the establishment of the ICC/GC GCSN Symposium (formerly a SAC Track on Green 
Communications), his relevant contributions to standardization activities and experimental testbeds on 
the topic. J. Elmirghani then presented a few proposals on possible new areas of interest on which the 
TAOS community should focus in the near future, including optical wireless communications, optical 
interconnects in data centers and optical front/back haul for 5G and 6G mobile networks. 
 
Then the following awards were presented by the TAOS Chair to the best papers accepted in symposia 
sponsored by the TC: 

• TAOS GC 2019 ONS Symposium Best Paper Award 
o Paper title: “Slice-Aware Service Restoration with Recovery Trucks for Optical Metro-

Access Networks” 
o Authors: Sifat Ferdousi, Massimo Tornatore, Sugang Xu, Yoshinari Awaji, and Biswanath 

Mukherjee 

• TAOS ICC 2020 SAC-ANSPLC Track Best Paper Award 
o Paper Title: “DBA Algorithm for Cooperative Resource Sharing among EPON Customers” 
o Authors: Oscar J. Ciceri, Carlos A. Astudillo, and Nelson L. S. da Fonseca  

• TAOS ICC 2020 GCSN Symposium Best Paper Award 
o Paper title: “Minimum Age-Energy Aware Cost in Wireless Powered Fog Computing 

Networks” 
o Authors: : Haina Zheng, Ke Xiong, Pingyi Fan, Zhangdui Zhong, and Khaled Ben Letaief 

 
The awardees Sifat Ferdousi, Carlos A. Astudillo, and Ke Xiong gave a short technical presentation of 
their work. 

6. Discussion 
 
The TAOS Chair started a discussion among all TAOS members on the TC current status and possible 
future plans. As for the current status, TAOS is a historical and well-established TC within ComSoc. It was 
capable of producing several ComSoc officers and volunteers, and many of them reached important 
positions. TAOS founded and promoted several ICC/GC Symposia, including the SAC Tracks on 
ANS/PLC/Green, and the ONS and GCSN Symposia. TAOS members made significant contributions to 
standards and organized and updated the Best Readings on Broadband Access. It is an interdisciplinary 
TC, focused on broadband access networks (wired, wireless, PLC). TAOS recognizes valuable member 
contributions through a well-established series of technical awards and gives attention to hot research 
topics through newsletters and in-meeting presentations. The effectiveness of TAOS activities is also 
testified by the several ComSoc Distinguished Lecturers proposed and by the capability to involve 
industry representatives (e.g., on PLC, smart grid). The total number of users currently subscribed to the 
TAOS mailing list is 1472 (updated on June 16, 2020) and it is constantly growing. 
 



Then, the Chair highlighted that TAOS focuses on Optical Systems/Transmission and Access Networks. 
Therefore, among promising future technological directions of interest to the TC, the Chair mentioned 
broadband access “on steroids” and optical wireless communications. Broadband access today includes 
optical interconnects in data centers, where servers must be considered as the new access nodes 
supporting 1Gb/s - 100Gb/s per customer (server). A data center may have more east-west traffic than a 
city. This is clearly a new frontier in access networks. Other broadband access emerging topics are 
optical front haul and back haul for 5G and 6G mobile networks, Multi-access Edge Computing (MEC), 
and Non-Orthogonal Multiple Access (NOMA). As for optical wireless communications, this area includes 
indoor, visible light communication, outdoor, undersea, etc. at high data rates, but also optical camera 
communications parallel links. We now see standards starting to appear such as IEEE 802.11bb etc. The 
community is growing fast and with concerted effort contributions on this topic can by far exceed the 
current workshops and the partial input to the ONS Symposium. 
 
Finally, the Chair presented possible TC plans to pursue the aforementioned new directions, including: 

• proposals for new SAC tracks (or maybe Best Readings) on Broadband Access “on steroids” and 
Optical Wireless Communications; 

• changing the name of the TC (Broadband Access, others?); 

• Introduce additional discussion/panels on modern topics within the scope of TAOS (e.g. about 
COVID-19?). 

The Chair reported on some interesting technical initiative on the COVID-19 emergency and 
recommended to activate a Special Interest Group (SIG) on COVID-19/Crisis Control within TAOS. 
 
A brief discussion started among the participants on the plans proposed by the Chair and on how to 
attract more submissions to the TAOS-sponsored Symposia. V. Chan suggested to hold other TAOS 
meetings in between the official ones at ICC/GC, and recommended to seek for collaboration from 
people working  on 5G/6G fronthaul topics. A. Kamal confirmed that, as Co-Chair of the ONS Symposium 
at GC 2020, half of the submitted papers were on X-haul in 5G. He also wondered where most of the 
papers on optical wireless are submitted to. V. Chan remarked that there are many competing small 
conferences. S. Hranilovic reported in the past few years many papers on optical wireless were 
submitted to the ONS Symposium, and that the first workshop on that topic dates back to GC 2010. M. 
Biagi confirmed that the workshop gets around 80 papers submitted. S. Hranilovic also suggested to 
propose a SAC Track on satellite laser communications, as this is a very hot topic that is growing fast. He 
also mentioned that visible light positioning should be added as an area of interest to TAOS. 
 
The Chair concluded the discussion proposing to organize another conference call on these issues, but 
reminding that TAOS needs to focus on the ICC/GC Symposia and must not interfere with other events, 
e.g. workshops. 

7. Any Other Business 
 
None 
 
 
The meeting was adjourned at 5:15pm. 
 
Attachments: 1. Meeting Slides 
 



Transmission, Access and Optical Systems TC
Virtual Meeting at ICC 2020
Fabrizio Granelli (Chair)

1

Please register your attendance to this meeting: 
https://forms.gle/yPLR9te6m1cS9qK58

https://forms.gle/yPLR9te6m1cS9qK58


▸Welcome and round table introduction (5 min)

▸Approval of the GC 2019 TAOS Meeting Minutes, Hawaii (5 min)

▸Highlights and Trends (15 min)

▸Conferences and Activities update (15 min)

▸Awards w/ presentations (20 min)

▸Discussion (30-45 min)
- i.     What is the status of the TC (including, issues, needs, etc.)?

- ii.    What are the promising future technological directions of interest to your TC?

- iii.   What are the TC plans to pursue those directions?

▸Adjourn
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Agenda



Minutes approval

▸Available on the website:
http://taos.committees.comsoc.org/meetings/

Meeting at IEEE Globecom 2019

3
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Highlights and Trends

▸TAOS TC consistently sponsors three symposia:
- SAC Track on «Access Networks and Systems»

- Symposium on «Optical Networks and Systems»

- Symposium on «Green Communications Systems and Networks»

▸Moreover, TAOS TC technically endorses several other technical events
- Co-located w/ ICC and GC, or stand-alone

▸Need to coordinate with Symposium TPC Co-Chairs and update the topics to keep
tracking hot-topics

Sponsored Symposia
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Highlights and Trends

▸SAC - Access Networks and Systems Track (TAOS nominated TPC Co-Chair: Fabrizio 
Granelli)

Symposia Statistics
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Highlights and Trends

▸Optical Networks and Systems Symposium (no TAOS representative)

Symposia Statistics
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Highlights and Trends

▸Green Communication Systems and Networks Symposium (TAOS nominated TPC Co-Chair: 
Taisir Elgorashi) 

Symposia Statistics
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Conferences and Activities Update

▸IEEE ICC 2020 (Dublin→ online)
- SAC-ANS & PLC: Fabrizio Granelli (University of Trento, Italy)

- ONS: *** no TAOS representative ***

- GCSN: Taisir Elgorashi (University of Leeds, UK)

▸IEEE Globecom 2020 (Taipei)
- SAC-ANS: Ahmed E. Kamal (Iowa State University, USA)

- ONS: Abdelmoula Bekkali (KDDI Research Inc., Japan)

- GCSN: Daniel So (University of Manchester, U.K.)

▸IEEE ICC 2021 (Montreal)
- SAC-ANS: not active

- ONS: *** no TAOS representative *** 

- GCSN: Jaafar Elmirghani (University of Leeds, U.K.)

Upcoming Events
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Conferences and Activities Update

▸IEEE Globecom 2021 (Madrid)
- GCSN: *** no TAOS representative *** 

- ONS: Mauro Biagi (University of Rome Sapienza, Italy)

▸IEEE ICC 2022 (Seoul)
- ONS: Steve Hranilovic (McMaster University, Canada) – pending approval

- GCSN: Fabrizio Granelli (University of Trento, Italy) – pending approval

▸Next nominations will open soon for IEEE Globecom 2022
- Looking for volunteers!

Upcoming Events

9



Other TC Activities

▸TAOS TC supports members for elevation to IEEE Senior and Fellow positions

▸Distinguished Lecturers endorsement

▸Support to special issues and conferences

▸Next elections will happen at GC’20: nominations for new secretary are open!

Membership and Publication Support
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Awards

▸IEEE TAOS Technical Achievement Award for outstanding contributions to the energy
efficiency of optical communication

▸Jaafar Elmirghani (University of Leeds, UK)

TAOS TC Awards

11



Awards

▸Globecom 2019 Symposium: Optical Networks and Systems 

▸Paper title: «Slice-Aware Service Restoration with Recovery Trucks for Optical Metro-
Access Networks»

▸Authors: Sifat Ferdousi1, Massimo Tornatore1,2, Sugang Xu3, Yoshinari Awaji3, and 
Biswanath Mukherjee1

▸1University of California, Davis, USA, 2Politecnico di Milano, Italy, 3National Institute of 
Information and Communications Technology, Japan

▸Email: {sferdousi,mtornatore,bmukherjee}@ucdavis.edu, {xsg,yossy}@nict.go.jp

TAOS TC Awards
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Awards

▸ICC 2020 Symposium: SAC - ANSPLC

▸Paper Title: «DBA Algorithm for Cooperative Resource Sharing among EPON Customers»

▸Authors: Oscar J. Ciceri, Carlos A. Astudillo, and Nelson L. S. da Fonseca

▸Institute of Computing - University of Campinas, SP, Brazil

▸Email: oscar@lrc.ic.unicamp.br, castudillo@lrc.ic.unicamp.br, nfonseca@ic.unicamp.br

TAOS TC Awards
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Awards

▸ICC 2020 Symposium on "Green Communication Systems and Networks"

▸Paper title: «Minimum Age-Energy Aware Cost in Wireless Powered Fog Computing 
Networks»

▸Authors: Haina Zheng∗♮, Ke Xiong∗♮, Pingyi Fan†, Zhangdui Zhong♯, and Khaled Ben 
Letaief§

▸∗School of Computer and Information Technology, Beijing Jiaotong University, Beijing, China

▸ ♮Beijing Key Laboratory of Traffic Data Analysis and Mining, Beijing Jiaotong University, Beijing, China

▸†Department of Electronic Engineering, Tsinghua University, Beijing, China

▸ ♯State Key Lab of Rail Traffic Control and Safety, Beijing Jiaotong University, Beijing, China

▸§The Hong Kong University of Science and Technology, Hong Kong

▸E-mail: kxiong@bjtu.edu.cn

TAOS TC Awards
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Discussion

▸old TC, capable of producing several ComSoc officers and volunteers

▸Founder of SAC ANS/PLC/Green, ONS and GCSN symposia

▸Contribution to standards

▸Organized and updated Best Readings on Broadband Access

▸Interdisciplinary TC, focused on broadband access networks (wired, wireless, PLC)

▸Recognizes valuable member contributions: awards

▸Pursues hot topics: newsletter, in-meeting presentations

▸Effective: several DLs & capable to include industry (PLC, smart grid)

▸Total number of users subscribed to the list: 1458 (May 6, 2020), 1472 (June 16, 2020)
- Constantly growing

TAOS TC Status
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Discussion

▸TAOS focuses on Optical Systems/Transmission and Access Networks

▸Broadband access «on steroids»:
- Optical interconnects in data centres. Servers are now the new equivalent of the “home” and these are 

new optical access systems that support 1Gb/s - 100Gb/s per customer (server). A data centre may
have more east-west traffic than a city. A new frontier in access networks.

- Optical front haul and back haul for 5G and 6G. 

- Mobile Edge Cloud

- NOMA

- …

▸Optical wireless communication:
- This includes indoor, visible light communication, outdoor, undersea, etc. high data rate, but also

optical camera communications parallel links. We now see standards starting to appear such as
IEEE802.11bb etc. The community is growing fast and with concerted effort this can far exceed the 
current workshop and the partial input in the optical systems and networks symposium.

TAOS TC Directions of Interest
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Discussion

▸Proposal for new SAC tracks (or maybe Best Readings?):
- Broadband Access «on steroids»

- Optical Wireless Communications

▸Change name?
- Broadband Access?

- Others?

▸Introduce additional discussion/panels on modern topics within the scope
- E.g. COVID-19

TAOS TC Plans to Follow New Directions
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COVID-19 related activities within TAOS TC

▸Research in (1) CNN based identification of Covid-19 using CT-scan Images and (2) 
Towards Securing Contact Tracing APP @ NIT, India (Nitin Gupta)

▸«Privacy-Preserving Multi-Operator Contact Tracing for Early Detection of Covid19 
Contagions,» by Davide Andreoletti, Omran Ayoub, Silvia Giordano, Massimo Tornatore, 
and Giacomo Verticale, University of Applied Sciences of Southern Switzerland (SUPSI) & 
Politecnico di Milano

▸Lectures series (COMMS4ITALY) to serve young members and raise funding

▸Special issues:
- COVID-19 and alike Crisis Control in Smart Healthy Cities, in Elsevier Sustainable Cities and Societies

▸RECOMMENDATION BY CHAIR: to activate a SiG on COVID-19/Crisis Control within TAOS

18



Transmission, Access and Optical Systems TC
Thank you!
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TAOS NEW AREAS 2020

1

University of Leeds 

Jaafar Elmirghani



Outline

• TAOS Outstanding Technical Achievement Award background 

information

• Green Communications

• Green Communications TAOS outcomes

• Green Communications Symposium by TAOS

• 9 IEEE Standards by TAOS

• New work in optical wireless for 6G (to achieve Tb/s data 

rates)

• Proposal for new areas in TAOS

• An Optical Wireless SAC Track as a first step towards a Symposium 

• TAOS SAC Access Track: 

• Optical interconnects in data centres

• Optical front haul and back haul for 5G and 6G

2



TAOS Technical Achievement award, 2020

• The award recognises three distinct contributions to optical 

communications and energy efficiency: 

• First, the researchers’ contributions to energy efficient core optical 

network design, virtualisation and optimisation. 

• Showed how the core network, data centres and content distribution 

networks can be co-designed to improve their energy efficiency by 315 times. 

• The mathematical optimisation methods led to a number of breakthroughs 
that were used by academia and industry and were incorporated into five 

core IEEE standards. 

• Second, it recognises contributions to energy efficient optical inter- and 

intra-data centre networks. The work led to significant energy efficiency 

improvements. It resulted three patents, and a University of Leeds spin-

off company which is commercialising the work.

• Third, it recognises contributions to optical wireless systems over the 

past 20 years that led to Tb/s data rates that will form one of the basis of 

future 6G wireless communication systems. 

3



Energy Efficient Networks, £6m INTERNET project, 2010 -2016
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Green Communications Symposium

• Background and Progress of the SAC Green Track, then 

Green Communication Systems and Networks Symposium

• Started by TAOS in 2009 when a proposal was submitted for a SAC 

Track in IEEE GLOBECOM’11, J. Elmirghani founding chair of SAC 

“Green Communication Networks and Systems” track

• TSCGCC was formed (as sub-TC) in 2012, and started to participate in the 

Track thereafter 

• IEEE GLOBECOM’11 SAC GCSN Track received 65 papers, excellent 

figure for its first appearance.

• SAC Green track elevated to a full Symposium in 2015

• Continued at every ICC and GLOBECOM since, it receives 

about 100 papers. 

• TAOS shows regular statistics

5



Delivery highlights

9 new IEEE Standards, building on the work of the 50+ GreenTouch

industrial and academic members

➢ IEEE P1922.1 Standard for a Method Calculating Anticipated Emissions Caused 

by Virtual Machine Migration and Placement 

➢ (Approved) IEEE P1922.2 Standard for a Method to Calculate Near Real-time 

Emissions of Information and Communications Technology Infrastructure P1923.1

Standard for computation of energy efficiency upper bound for apparatus 
processing communication signal waveforms

➢ P1924.1 Recommended practice for developing energy efficient power-

proportional digital architectures

➢ IEEE P1925.1 Standard for Energy Efficient Dynamic Line Rate Transmission 

System.
➢ IEEE P1926.1 Standard for a Functional Architecture of Distributed Energy 

Efficient Big Data Processing.

➢ IEEE P1927.1 Standard for Services Provided by the Energy-efficient 

Orchestration and Management of Virtualized Distributed Data Centers

Interconnected by a Virtualized Network. 
➢ IEEE P1928.1 Standard for a Mechanism for Energy Efficient Virtual Machine 

Placement. 
➢ IEEE P1929.1 An Architectural Framework for Energy Efficient Content Distribution.6



Terabit Bidirectional Multi-user Optical Wireless System (TOWS) for 6G LiFi
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Professor Richard Penty 

Department of Engineering 

Cambridge University 

Trumpington Street 

Cambridge CB2 1PZ  

 

21st April 2018 

 

Dear Richard, 

 

Thank you for your recent communication relating to the proposed EPSRC Proposal: ‘Terabit Bidirectional 

Multi-user Optical Wireless System (TOWS) for 6G Lifi’ whose vision is to develop and experimentally 

demonstrate Terabit/s optical wireless systems that offer capacities at least two orders of magnitude higher 

than the current planned 5G optical and radio wireless systems, with a roadmap to wireless systems that can 

offer up to four orders of magnitude higher capacity 

 

Founded in 2015, The Compound Semiconductor Centre is a Joint Venture between Cardiff University and 

IQE Plc, with the mission of accelerating commercialisation of Compound Semiconductor Materials and 

Device Research, and realising a tangible economic return on the UK Public and Private investment in this 

key area of enabling technology. The CSC aims to build on research undertaken in UK Universities to develop 

innovative new materials and device technologies that will enable a wide range of new energy, photonic and 

micro-electronic applications. Furthermore, CSCs vision is to provide Europe's first prototyping facility 

dedicated to allowing businesses and academics to demonstrate new technologies based on Compound 

Semiconductor materials that will be production ready - allowing rapid routes to market entry for 

entrepreneurs and technology leaders; a vital milestone towards developing a World-class Compound 

Semiconductor Cluster in South Wales. 

 

We are particularly interested in supporting the development of novel applications for Compound 

Semiconductor Component (CS) technology, especially those which offer the potential for mass market 

adoption facilitating component manufacturing in the UK.  I am delighted to offer my full support to this 

proposal which will facilitate further collaboration with the world leading expertise in your team, and our 

growing Cluster of academic and industrial CS activity in South Wales whose founder member represent 

>1500 high tech manufacturing jobs in the region.   

 

In order to facilitate an effective, value-add collaboration we are happy to contribute to the research project 

definition and are also prepared to join the project advisory panel. In addition, we can offer: 

 

- A perspective and steer on the suitablity of specific CS devices developed in the project, with a 

particular emphasis on the needs of high volume production; 

 

April 2019 – March 2024, £6.6m project



TOWS Vision

Our vision is to develop and experimentally demonstrate 

multiuser Terabit/s optical wireless systems that offer capacities 

at least two orders of magnitude higher than the current 

planned 5G optical and radio wireless systems, with a roadmap

to wireless systems that can offer up to four orders of 

magnitude higher capacity.

First, Largest UK 6G project; paradigm shift from radio to 

optical, indoor

April 2019 – March 2024, £6.6m project
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Mobile Radio and Optical Wireless Data Rates

• TOWS BBC use case: 

• Studio 22m x 14m or 30m x 33m

• Uncompressed UHDTV, 23Gb/s per camera

• 12 to 20 cameras in studio; up to 460Gb/s; 4-5 cameras may be 

used sometimes)
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Mobile base station Data rate Mobility

4G 100Mb/s – 300Mb/s High

5G 10Gb/s Small Cells

IEEE 802.11 bb (optical wireless) 10Gb/s peak WiFi size cells

IEEE 802.15.13 (Multi-Gigabit/s 

Optical Wireless Communications)

10Gb/s (July 2019) LoS, 200m

IEEE 802.15.7r1 (Optical Camera

Communication (OCC))

100 Mb/s High

Experimental Optical Wireless 40Gb/s Beam steering

TOWS 1Tb/s – 10Tb/s Indoor mobility, 50m2 per 

access point;

2.5Gb/s - 50Gb/s per user



TOWS Architecture and Sub-systems
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TOWS Architecture and Sub-systems
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TAOS New Areas 2020: New SAC track

• 1. Optical wireless communication:

• This includes indoor, visible light communication, outdoor, undersea, 

etc. high data rate, but also optical camera communications parallel 

links. We now see standards starting to appear such as IEEE802.11bb 

etc. The community is growing fast and with concerted effort this can far 

exceed the current workshop and the partial input in the optical systems 

and networks symposium.

• In terms of what to do: propose we set up “optical wireless 

communications” as a track in SAC and in time work to grow it and 

elevate it to a Symposium as we did in the Green area.

• very happy to work with colleagues to help TAOS achieve this. I have 

recently been awarded a large 5 year research project in this area so I 

can spend time to promote it:
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TAOS New Areas 2020: New SAC areas

• 2. propose two areas to re-launch or accelerate our Access 

track

• (i) Optical interconnects in data centres. 
• Servers are now the new equivalent of the “home” and these are new optical 

access systems that support 1Gb/s - 100Gb/s per customer (server). A data 

centre may have more east-west traffic than a city.

• A new frontier in access networks.

• (ii) Optical front haul and back haul for 5G and 6G.
• This is another new frontier that is also growing fast,
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