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Discussion Notes in 2011 UC4G London Workshop
Xuemin Hong, Cheng-Xiang Wang, and Peter Grant

Date/time: 11:00am-4:15pm, Wednesday™.®anuary 2011

Venue University College London, London

Attendees Dr Cheng-Xiang Wang (Heriot-Watt), Dr Xuemin Hofideriot-Watt), Dr Xiaoli Chu (KCL), Prof.
Peter Grant (Edinburgh), Prof. Harald Haas (EdigbyrDr Kit Wong (UCL), Dr Kenneth Tong (UCL), MniY
Chen (UCL), Prof. Mark Beach (Bristol), Prof. Joe®kehan (Bristol), Dr Tim Brown (Surrey), Mr Amar
Sood (HMGCC), Mr Simon Fletcher (NEC), Sunil Vadga(fujitsu), and Dr Kun Yang (University of Essex)
Discussion coordinator Peter Grant

|. Testbed Development Issues

1. Testbed objectives

The objective is to establish an open-access wielestbed in the UK to demonstrati’s (or Europe’s)
beyond 4G (B4G)technologies and concepts. This UK-based UC4Gddstan hopefully be linked with the
testbeds of other UK/Chinese project partners, 89/AN testbed in Shanghai Research Centre forlggise
Communications (WiCO), at a latter stage to fornirdegrated UCA4G testbed.

2. What should we demo?

1) Demonstrate to whom?We shall demonstrate B4G wireless technologiesgutie UC4G testbed to the
academia and industry in the UK and China (patidylthe UC4G collaboration consortium), DCKTN,
UK/Chinese Embassies, and various funding bodiash sas Research councils UK (RCUK), EPSRC,
Technology Strategy Board (TSB), National Sciencerfélation of China (NSFC), and Ministry of Sciearel
Technology (MOST) of China. Hopefully, such demoasbn will attract interests from the industryegngage
with commercialisation and show value to the UK dbdinese governments to continuously fund the
UK-China Bridge in wireless communications.

2) What to demonstrate? Two B4G wireless technology proposals on testbedhahstration have been
received so far, one from the University of Edirdiu(UoE) and the other from WiCO.

UoE’s proposal on Spatial Modulation (SM) is coesetl as mature and well-positioned. It is estimabed
additional 24 man/months will be needed to geh&dtage of real-world demonstration.

WICO's proposal on Link Evaluation (LE) receivedns® interests due to its relevance to standardisatio
However, because the proposed technology is h&adirbeen used in the WIMAX standard, further
clarifications need to be sought regarding whettiher industry has already been trying to promote the
technology to LTE/LTE-A. In addition, as WiCO isigg to test this technology using its own testlibd,value

of seemingly repetitive demonstration of the prambdechnology in the UK-based UCA4G testbed was
questioned.

It was agreed that the UK-based UCAG testbed willifst demonstrate the UoE’s proposal on SM.
Therefore, being able to support the SM demonstrashould be used as a guideline when purchasidg an
setting up the UK-based UCA4G testbed. After thébees has been set up, another round of WP4 call for
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proposal will be distributed to all the project fpers to seek other promising B4G wireless teclgietoto be
verified/demonstrated in the UK-based UC4G testbed.

3) Testbed architecture
a) Number of antennas for MIMO: 4*2

b) Supporting OFDM with 20 MHz bandwidth

¢) Both TDD & FDD signals should be supported.

d) Duplex vs. broadcasting: Only broadcasting ratsinecessary, while no feedback channel (dujgex)
required to be supported.

e) Real-time vs. off-line processing: Off-line pessing will be supported.

3. Testbed purchase

Two testbed solutions, one from National Instrumgyi) and the other from Lyrtech, were compared and
discussed. Although these two solutions have diffetechnical features, they are both found to rieebasic
requirements for demonstrating SM. The technicabathges of the NI's solution in RF frequency raagd
data storage are considered useful for the SM dstraiion, while the technical advantages of Lyrech
solution in receive RF channels, baseband proaggsiwer, and duplexing are found to be less relevan

Risk managements considered to be of great importance in tesfhgdhasing. The Lyrtech solution, without
particular technical support, is considered to &y visky. On the other hand, the strong techrsaglport from
NI makes its solution much in favour. In additi@as, WiCO is also developing a similar Nl-based t&tin
China, it is felt that a Nl-based UC4G testbed wilbw both sides to collaborate closely and rediestbed
development effortsAn agreement was reached that the UK-based UCA4G tbgd will be based on the NI
solution.

To ensure that there is no hidden cost involvethénNI solution (e.g., interface, software, perijgth® and that
the NI testbed is truly a plug-and-play system emmsed,a demonstration of the NI solution will be
arranged at the University of Bristol shortly after the workshop People from the University of Bristol
(Prof. Joe Mcgeehan and Prof. Mark Beach) and Usityeof Surrey (Dr Tim Brown) will double-checkeh
NI solution with their extensive experiences indveaire and testbed. Prof. Harald Hass from Edinbwigh
attend the demonstration in person to make suretkleaNI solution is sufficient to demonstrate &bl
proposal. Dr Cheng-Xiang Wang and Dr Xuemin HongmfrHeriot-Watt University will also attend the
demonstration at Bristol. The final decision of ghasing the testbed equipments from NI will be mstuatly
after the demonstration at Bristol.

4. Legacy and impact of the testbed

The to-be-built UK-based UCA4G testbed has its vhjuadding to UK’s existing testbed capability, tiardarly

in terms of allowing open access to the testbea ff@ wide range of) UK/Chinese universities and jganies.
Such openness of the testbed can potentially generaig impact on the UK wireless community. It is
desirable to operate the testbed continuously kybe UC4G project. The funding model to cover the
maintenance cost of the testbed will be exploreallatter stage after the testbed is set up.

In terms of how the testbed demonstration can lapact on standardisation, industrial attendeesesha
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conservative view that it is very difficult to iménce major standards such as 3GPP. The next 3@RRsl is
Release 11, which may not have open calls for reygipal layer proposals. Besides, there is no@afit time
to put up a concrete proposal for Release 11 basedsults produced in the testbed. 3GPP Releasestill

some time away, likely beyond the UC4G projectqukri

5. Channel emulators

The University of Surrey has 3 sets of TAS 4500 RRannel Emulators purchased from Spirent
Communications. Each emulator can support 2 indggreindual channels of up to 3GHz. Altogether thay c
emulate 3x2 or 4x1 uncorrelated MIMO channels. €hesulators are small-size and portable and can
therefore be borrowed to Heriot-Watt University foe-trial tests.

The University of Bristol has a powerful C8 chaneehulator, which is heavily used locally and nosilya
portable. Instead of shipping the C8 channel eraulladbm Bristol to Heriot-Watt University, it mayebeasier
to ship the UC4G testbed from Edinburgh to Bristol testing. If the transportation of the UC4G best to
Bristol is difficult, we may remotely access to & channel emulator at WiCO for testing.

6. New time plan for testbed development

A brief plan was made to build the world’s first Smonstrator in four steps:
a) simulate the performance of SM with a wide rangmeésured channels from Bristol;
b) implement SM on the UCA4G testbed,;
c) demonstrate the performance of SM with Bristol'sadB@nnel emulator;
d) demonstrate the performance of SM in real-worldhages (optional).

Time/Deadline | Activities

Feb 2011 » Demonstrate the NI solution at Bristol
» Make final decision and place purchasing ordeheftestbed
Apr 2011 e Set up tested hardware at Heriot-Watt University
July 2011 » Demonstrate a basic wireless system (e.g., 802LTE), on the testbed

« Distribute a new round of WP4 Call for ProposalsBdG wireless technologies
* Finish the performance test of SM with measurechiclb from Bristol

Dec 2011 * Implement SM in the UC4G testbed and test its perémce using the borrowed
channel emulator from Surrey and/orC8 channel etmufeom Bristol or WiCO
Jan 2012 e Showcase the SM demo in a project workshop

June 2012 « Implement another B4G technology in the UC4G taktbe

7. Budget update

As the budget for building the testbed is quiteitia, it is suggested that unused budgets fromrdfties
should be carefully calculated and used to suppertestbed initiative. Several academic attendeairmed
that the EPSRC generally allows the flexibilityadjust the budgets to a certain degree (e.g., 1B6j. Peter
Grant suggested Dr Cheng-Xiang Wang to work ouewa budget based on three categories: 1) How much
budget has spent, 2) future plan of spending, arnitb® much extra budget that can be relocated ppat
WP4 (i.e., testbed). It is estimated that there ®mgome unused budget from WP1 and some surptigetsu
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from WP3 (workshops) and IPR applications. The bedget plan will be discussed in the next PMC megti
after which a formal request will be submittedhe EPSRC for the permission of adjusting the budget

There are some sources to apply for extra fundirfgrther support the testbed development. Dr Ché&agg
Wang and Dr Xuemin Hong will find out more inforrmat about this.

8. Ofcom nonoperational license

Nonoperational spectrum license should be obtaiftech Ofcom before the testbed can make legal
transmissions over the air. Desirable operatingueacies of the testbed are one at lower frequéagy,
around 850 MHz) and one at higher frequency (ergund 2.4 GHz). Dr Tim Brown from Surrey commented
that license applications need to be made 3 mantlaslvance and it should be easy to get a licemiséhe
2.4GHz band. Based on his previous experience, dfeo willing to discuss license issues related to
academic researches.

Il. Other Issues

1. WP3 workshop

A 2-day WP3 workshop will be held around JanuaryZ2@referably in London. Day 1 will showcase testb
demonstration and focus on industry-relevant aawi Day 2 will focus on topics of academic instse
Industrial partners can attend Day 1 only, if tldey not have time. People from the RCUK, EPSRC, and
UK/Chinese governments will be invited to attenid thiorkshop.

2. Website

The project website will be re-designed shortly better publicity. The aim for this redesign isnake the
UCA4G activities and achievements more visible ® plblic. Existing outcomes such as WP1 report, WP2
visiting fellowship awards, WP3 workshop presewntaslides, and joint publications etc. will be paised on

the new project website. To make sure that thetieb&i no violation to the Confidentiality Agreememmr
Xuemin Hong will send emails to all the UC4G parthasking for any objections. Publishing the cotgtevill

be made as a default option.

3. EPSRC funding: balance funding between the UK ahChina

The MOST in China has funded 2 projects, worth oferthan £1M, to several UC4G partners.. It is jpbss
that some Chinese partners may get other fundorg the MOST to further support the collaboratiothvthe
UK, under the framework of the UC4G project.

Simon Fletcher from NEC suggested that we shalticoe to seek for the EPSRC funding to support the
UK-China Science Bridges in Wireless Communicatiaresa, to match the funding support from China. The
idea will be further discussed in a future PMC rimegt

4. New members of the UC4G collaboration consortium

Many universities and institutes/companies in thednd China have indicated their strong wisheoto jhe
UC4G consortium and/or the to-be-established UKa@hiJoint R&D Centre for Future Wireless
Communication Networkdt was agreed that the consortium and/or the centre&can be opened to accept
new members.Those universities/companies which wish to joia tlonsortium/centre should submit a 2-page
proposal highlighting what they can contribute ie tonsortium/centre. These proposals will be vesteby
the PMC in future meetings.
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