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oaTED L~ W{f 2001

(1) ADAPTIVE BROADBAND LIMITED (IN.ADMINISTRATION)
AND :
(2) ADAPTIVE BROADBAND CORPORATION
AND
(3) MARTIN FISHMAN and ROY BAILEY

ASSIGNMENT OF
INTELLECTUAL PROPERTY RIGHTS : -

Taylor Vinters

* Merlin Place
Milton Road
Cambridge CB4 0DP

Tel: 01223 423444
Fax: 01223 425446

Our Ref: JAA/RCE
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F THIS ASSIGNMENT is made the Z_  day of /(/ove,w()cr 2001 -
ETWEEN:

ADAPTIVE BROADBAND LIMITED in administration a company incorporated in
England (registered number 3552746) whose registered office is at 180 Strand,
London WC2R 2NT acting by one of its joint administrators MARTIN FISHMAN and
ROY BAILEY of Arthur Andersen, PO Box 55, 180 Strand, London WC2R 2NT (“the
Assignor); '

ADAPTIVE BROADBAND CORPORATION a company incorporated in Delaware,
USA having its principal place of business at 2055 Gateway Place, Suite 400, San
Jose, CA 95710 USA ("the Assignee”); and

MARTIN FISHMAN and ROY BAILEY ("the Administrators“) both of c/o Arthur
Andersen, PO Box 55, 180 Strand, London WC2R 2NT.

" RECITALS

1) The Administrators were on 23 August 2001 appointed administrators of the Assignbr
by order of the High Court of Justice in England pursuant to a petition presented on
16 August 2001 (matter number 4998 of 2001).

(2) The Assignor is the owner of the Intellectual Property Rights (as hereinafter defined)
used in the Business of the Assignor.

(3) The Assignor has agreed to assign to the Assignee all the Intellectual Property
Rights (as hereinafter defined) used in the Business.

In consideration of the sum of one dollar (US$1.00) now paid by the Aséignee to the
Assignor (the receipt of which is hereby acknowledged by the Assignor) IT IS HEREBY
AGREED as follows:

INTEPRETATION
In this Assignment, the following terms shall have the following meanings:-

1.1 "the Business™ the business of the Assignor being research and deveiopnient of -
wireless point to multipoint broadband communications

5614342
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- methods, work product, intellectual and industrial property licenses, proprietary

1.2

13

-1.3.3 references to the singuiar shall include the plural and vice versa;

5614342

"the Intellectual Property Rights" all United States, foreign and intematioﬁ:
patents and patent rights (including all patents, patent applications, and any ang }
divisions, continuations, continuations-in-part, reissues, re-examinations an'
extensions thereof, and all invention reglstratlons and invention disclosures); al
trademarks and trademark rights, service marks and service mark rights, trade
names and trade name rights, service names and service name rights (including all
goodwill, common law rights and governmental or other registrations or apphcatuons
for registration pertaining thereto), designs, trade dress, brand names, business and
product names, Internet domain names, logos and slogans; all works of authorsh|p‘
copynghts and copynght rights (mcludmg all common law rights and governmental or]
other registrations or applications for registration pertaining thereto, and renewalz
rights therefor); all sui generis database ﬂg**ts,lldeas, inventions, (whether patentable ;
or not), invention disclosures, improvements, technology, know-how, show-how,‘.)
trade secrets, formulas, systems, processes, designs, methodologies, industriai
models, databases, content, graphics, technical drawings, statistical models,
algorithms, modules, computer programmes, technical documentation, business

information, customer lists, and documentation relating to any of the foregoing; all
mask works, mask work registrations and applications therefor; all industrial designs
and any registrations and applications therefor throu'ghout the worid; all computer
software including all source code, object code, firmware, development tools, files,
records and data, and all media on which any of the foregoing is recorded; all similar,
corresponding or equivalent rights to any of the foregoing; and all documentation
related to any of the foregoing including without limitation those listed on Schedule 1
hereto ’

The heading to the clauses of this Agreémerit'are for convenience only shall not
affect the construction of this Agreement.

in this Agreement unless the context otherwise requires:
1.3.1 references to this Agreement include the Schedules and appendices (if any);

1.3.2 references to clauses and Schedules are to be construed as references to the
clauses of and Schedules to this Agreement,;
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1.3.4 all references to a statutory provision shall be construed as including
references to any statutory modification, consolidation or re-enactment
(whether before or after today's date) for the time being in force, all statutory
instruments or orders made pursuant to it and any statutory provisions of
which it is a consolidation re-enactment or modification.

2 ASSIGNMENT

' The Assignor HEREBY ASSIGNS to the Assignee such right, title and interest as it
has in and to the Intellectual Property Rights together with all statutory and common
law rights connected thereto and together with all the rights of action, powers,
benefits and immunities belonging to the same wherever in the world,' including the
right to sue for and obtain damages and other relief in respect of any act of
infringement (whethér past, present or future) of the Intéllectual_. Property Rights or
any of them or the violation of any common law rights connected with the Intellectual

Prqpeny Rights.

3 ASSIGNOR'S COVENANTS |
The Assignor covenants with the Assignee that it will execute all such further
reasonable assignments, transfers, deeds, documents or other assurances (within its '
power) and do all further reasonable acts and things as the Assignee may require in
order to become the legal and beneficial owner of the Intellectual Property Rights and
otherwise to give effect to the terms of this Assignment at the cost of the Assfgnee
and only up and until the discharge of the Administration Order .

4 FACSIMILES AND COUNTERPARTS

4.1 For.the purpose of this Agreement, any copy, facsimile telecommunication or other
reliable reproduction of a 'writing transmission or signature may be substituted for or
used in lieu of the original writing transmission or signature for any and all purposés
for which the original writing, transmission or signature could be used provided that
such copy, facsimile telecommunication or other reproduction shall be a complete
reproduction of the entire original writing, transmission or signature as the case may
be.

4.2 This Agreement may be executed in any number of counterparts with the same effect
as if all signatory parties had signed the same document. All counterparts shall be
construed together and shall constitute one and the same instrument.

LI

5614342
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5.2

5.3

56814342

N
. Bt
]

ADMINISTRATORS TO HAVE NO LIABILITY

Agreement - . ;

The parties agree that the Administrators act as agents of the Assignor and that?
neither the Administrators nor their firm shall incur any personal liability under this’:'
Agreement or in respect of anything arising directly or mdlrectly in connection with ltvv
and accordingly their personal liability is excluded. . o :

It is agreed between the parties that Dan Scharre is signing the Agreemvent as thg:i
‘responsible” party under the Court order and as such accepts no personal Iiability’g
under this Agreement. k
LIABILITY OF THE PURCHASER - 3
Notwithstanding any other provision in this Agreement the Assignee shail have no
liability whatsoever without limitation to any other party ‘save for its obligations to
direct Moseiey to pay to the Assignor the sums which have been agreed to be paid in
respect of this Assignment. This exclusion of liability shall operate to the maximum
extent permitted by English law. The parties agree that this exclusion of liability is
reasonable in all the circumstances.

ACCURACY OF THE SCHEDULE 3
The Assignee acknowledges and declares that it has satisfied itself or has had the "
opportunity to satisfy itself as to the accuracy of the Schedule of this Agreement and
will make no claim against the Assignor or the Administrators if any of the items
referred to in such Schedule are found to be missing or found to be incormrectly
described whether in terms of quality quantity physical appearance or otherwise.

ENFORCEMENT BY THIRD PARTIES

The parties to this Agreement do not intend that any of its terms will be enforceable
by virtue of the Contracts (nghts of Third Parties Act) 1999 by any person not a party
toit.

NOTICES . .
Any notice or other communication required or permitted to be delivered to any party
under this Agreement shall be in writing and shall be deemed properly delivered,
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given and received when delivered (by hand, by courier or expré..#s dellvery éékvnce- o
or by telecopier) to the address or telecopier number set forth beneath the name of
such party below (or to such other address or telecopier number as such party shail

have specified in a written notice given to the other parties hereto) provided that in

case of communication by telecopier a hard copy of the communication is fon)varded

to the addressee by courier or expres‘s delivery service:

the Assignor: - .. Adaptive Broadband Limited
clo Arthur Andersen, PO Box 55, 180 Strand, London
WC2R 2NT (FAQ Martin Fishman)

if to Assignee: ) .y, . Adaptive Broadband Corporation

‘ ' 2055 Gateway Place, San Jose, CA 95110; USA

With a copy to Moseley Assqciétes inc, 111 Castillian
Drive, Santa Barbara, CA 93117, USA (for the attention
of Jamal Hamdani)

10 GOVERNING LAW AND JURISDICTION '

10.1  In relation to any issues raised or commenced by the Assignee, this Agreement shall .
be governed by and construed in accordance with Engiish Law and the parties'
irevocably agree that the Courts of England and Wales shall have jurisdiction in
respect of any such dispute, suit, arbitration or proceedings. in relation to any issues
raised or commenced by the Assignor, this Agreement shall be governed by and
construed in accordance with the laws of California and the parties irrevocably agree
that the United States Bankruptcy Court for the Northern District of California s_héll

" have jurisdiction in respect of any~spch dispute, suite -arbitration or proceedings.

11 ASSIGNMENT
The Assignee shall be entitled to assign this Agreement but only with the prior written
consent of the Administrators (such consent not to be unreasonably withheld) {save
that the obligation to effect payment of the sum of one dollar (US$1.00) now paid by
the Assignee to the Assignor may not be assigned) to any subsequent purchaser of
the Intéllectual Property Rights on the basis that the subsequent purchaser becomes
responsible for all obligations of the Assignee under this Agreement.

5614342 ' 5
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SCHEDULE 1

INTELLECTUAL PROPERTY

All Intellectual Property Rights owned by the Vendors feferred to in the Nén- :
Exclusive Technology License, Manufactuing License and Supply Agreement dated - 3
27 March 1998 made between Virata Limited and the Vendor.

All Intellectuai Property Rights owned by the Vendor and listed in Part A of this
Schedule.

All Intellectual Property Rights owned by the Vendor in the Patent Applications listed
in Part B of this Schedule.

(f—“@“’
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SCHEDULE 1: PART A

~ ASSIGNED TECHNOLOGY
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20/98/ 1998 19190 YA 109BUd~NUY

SCHEDULE2 Part | < ASSIGNED TECHNOLOGY.
The variows IPRs (il into the following main catagories:

Hasrdware

Sofiware

Published and presented papers-
. Intetnal Mm. Inoluding=
R ¢ disgrams -

I *  specifications:

e ¢ presenmistions

S » -Patent Applications:

e  Filed applicadons .
e e Applications in progress
. ldcnuf od Avplicahon

Each of these categorics are fixther erpnnded in the following sections of this schedule.

T Some of the clemants inchided in thcw catqonu bave boor daveloped by subrcoatracmors working
' under contracts and puichass orders fiom ORL. Whece this is the caso thess devalopmenta have bewn’
identificd by theirselevant ORL purchaso order pumbcr, and are 10 be Inchuded |n the Est of IPR to be

wansferred to ABL.

o ¢ 4 o

-t HARDWARE - B .

Initial Test-bed . ) '
1 992 fnitial prototype radio u:ﬂ-bcd dcvelopod . N

Number of discrete ﬁmand:q blodu in (ndlvlduane‘h.l shielded tin-boxes:

e.g. Fixed Osxillitors -
Mixcry )
PAs

LNAS :
These building blocks were mla'oonnoacd 10 cooduct eatly research experimonts into high bit rae

data ( IOMbm) lﬂmmbatm wing » (adio propagation fequency o{ 2.4SGH:

L £Cte PC poln to poiat Lisk
.' December 1992.Q3 l993"¥ollo~-m d:volopnml of initial test-bod.
- PC ISA bus digil interface card; inciyding sarty MAC proweypes
L : RX AGC IF board:
R ' TX/RX Baseband bonrd.
- . 1.450Hz Froat-end board.
This prosotype wuuscdu cu m:da.luunhwlotw:md!u ATM cully t wn oo-dao-dr'bhnuof

10Myps. Hardware was opbmhed 10 PPoct el TX/RX nop-around thnex. More detsiled .
Xperiments were conducted jow cad-w-end éMoloncy wod to m;!nuhmg ink Qo3 parumeters.

Iritinl MAC ideas Were dqvclopod aad tested.

e . rmmyyo Radio ATM Systex

Q31993 - End 1995: Rc-dc.slgn of P'C—PC' polm fo pclm Nrike
New board-set:

Data reeovery and MAc -nlerﬁcr
QPSK Baseband;
Moduln 2.43GHz RF

Al boards are single emocwda mnoohd cn s beck-plane xnd bad-up to formn & Radio ATM
Bu:suuon. The bueuauon wa ATMo-]OO card for CPU and wired ATM nectwork conmnection.
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This “grey-box’ ptolorypa system whnh has beea running during most of the pest 2 years and has
been vaod for dcvctopmcnt of pfavoeoh, aystem oot‘hnrv and denoatration qphmou:.

Curreat ORL devdopad prototyp.pr«!uc((n)
Q3 1996 - QL 1998: A sq o(bomh Muudn; mnul prodnct assassments,

.ORU245CHz RF; .

 ORL combincd dual frequoncy SOHzRF& IF; _
ORL generic Modan DSP; o :

'ORLm-chUBY(MAC)‘ ' : oL
Backplaoe

A rack and casc houmns dcugm.

This conﬁgunhon uscs the Nexus AMS CPU card, which &s pwt of the Rackgroond T@-M
w ia Schedule B of this documeént. All othar boards bavo boan dcmpwd m-bouuo by ORL -nd

mcludc both radio and digital PCB:.

i Hydrogen bused protonyps prodnct
Q1 1998-dste: A sctof bonnts inchudisg:
. ORL dusl-band SGHz RFVI 1 .
- ORL Modcm DSP (10K100 verslon)
Hydrogon MAC board :
Hydrogen 1P board
All nck and cure hou:m‘ dulpu

lndudcd within 31l of tie versigns of biardware lisred above are all éc:l'n! tor pro;nmmablc gata
amays, such as PALs, Xilink and Aloca FPOA avioes. The sourco of those deaigns are eszentislly
"writien in High Level Descriptions Janguagas (HDLs), znd although noc iodividually identifiad they
w¢ fundamental parts of the.herdware dasied sbove. As such ol hardware fistod above Includes il

.. versions of prow-mmnblc device. dﬁigm respoctive 1o tiat picce of hardwaro, Included i» all m)cv-nl
documentation for lhr.‘lc devices and pleces of h:rdwce.

C Al JPR generated from the following _QRL Parchare Orderx:

PO No. 960790 1o Plexrek
Propagndon Study” at SOhr.
A3 pc-r P‘lexuk Propoul No‘ 6332?3 dated 30/09/96.

PO No, 960848 10 Plextek -
". Desiga. Study for 3Gz radio.
A3 per Pléxtek Proposal No. 6336V 1: dsted 30/09/96.

PO No. 970009 so Plexxck . . . .
. Further' Propn;-ucn Investigatioos. - . . '
As delu\tlT‘ropo-:] 6443, dated w:m

PO No. 9;"0232' S0 Plexteck
RF and IF system spocification #od design.
As pcr Plexuek ptopoul No. 7107v4. -

PONos 971003 & 9&0_2'44 to ¢M Mbnqﬁ:quﬂq.MMon‘vud
Decaign. Development and Production of Radio Caso Mctalwork.
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2 SOFTWARE . . E ) K
¥ . Listed below are all the functional modiles and respective source files which coaprise the curreat
L implementstion of me.ep.;dip ATM Sysem Softwarc, 3 simplified and Ik;::qdh-d-ovu .
o implornentation and the sow. hnplum.asdon of the Radio ATM Systemn am_ - .

' The Gurrent Implementation is that which 11 taed with the ORL Frowtype Radio ATM System.
hardware us specifiod sailior in this schodulo. Tbe Limjted Handovec Implementation s & flrther
dovelopment which s egain targeted at the. ORL protofype hacdware. : .

The new implementarion of the Radio ATM Systemn Software is that which s to bo targetod o the
initial Product Prototype Hardware 53 deftned sxchisr Ju this schodule. It retaing and builkds or much
of the softwars developed for the Curreat Implemeatition and tio Limited Handover Implomentetion.

As well 33 the various vérsions of Sysicoy Softwarg thers is & Dwober of underlying losv-lovel sq:pon
alcroenis which heve bien dévoloped, wnd thess-wre targeted m-d: the anbedded micocontrollars
that.arc an essontial part of the hardwars designa. “These oompoaont are further apocified bolow,

Wi

ey

YRR

3

i
b
o
4o
g
K
|,'

Previous Implementation c B : .
" The current implanenuitio suppors polni-to-poinit wriraloss ATM copasctivity botween two wirelest
ATM acocss points, In order 1o cmnubite & miobile, an ATM device is u:u_d:od to one acoos polay,
" ‘tcrmed tha mobile ace=zs point which thien coromomdcates 10 he Wi28d Rstivork via thc fixed acccas
.. point, ) v . . . .
*. The functiomality of this ibplcmentation'ls éontained in the following modules:
“bridge” Bridging/relaying berween ATM and RATM ]
“loopback™ ATM loopback driver (derived from ATMos ATM d{w«)
“satm™ Radio ATM device driver(derived flom ATMos ATM driver)
“net™ Modifled M§NL module (derived from ATMos oet proooes)
“nrtegt” Radio ATM o3t module -
“teat” Radio ATM tost module

Lt e

Sctsree files for these fodules, ars contsined in:

W . !pmjccmdidmo;lardrltﬁ:hidgv:/
' Runtima configurstion Niles for Gho-scooas peints are cootained In: v _ . .

Iprqjcctludidat;nodeld '

_.-‘ “  Liwited Handover lmpl.unuihd.o-. . ) . )
i .. The fimited handover implerocntifich.§3- 20 axtension of the current jmplementation which ‘
the handover of a single wircléss ATM davice Between two acceas polets. This also includes support

R . for the imestamping of ATM cells with GPS tme t0'ensble the detorratnarion of-ccl transfer dolay
D and cell'delay varh!_iop ‘bothovq' the irl;vd'ugd-_w'lnlqu networks. )
RE The functionslity of this implementation ta conteinad ia te following modules:
B2 “bridge™ Bridging/rolnyidg borwoen st and ramn '

“loopback™ ATM loopback ‘driver (dorived frort ATMos atra drtves)

“*satip”-Radlo ATM divice.driver (derived from ATMos atm drivar) _

“nct™ Modificd MSNL mbdule supporting multiple network devices (darived from ATMos act
.process): . . c ) . : .

“nricst” Radio ATM iest moduts. -

“13C" Redio ATM st modidle - - . . ,

“atm_timestampod™ ATM davics driver aupposting timcstarnping of oclls.
. “omnintpd™ lmu-f-a to QPSS (dovcioped at ORL bjACL studcats)
.+ Sourcs-files for all bt the last noMum contained fn:

/projsovradic/aciware/develop/erc/
Source files for tho last moduls arc cottalned in:
- IprojecVeadmus/muster.; :vwc'domlnq’d/
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Runtime configurstion files for the nccesy 'ﬁolnu are contsincd in:
Iprojestvsdio/sanas/etc/

o New Implementation ~
. The new implemeataton ;uppon; -the ,t.don s0d sutommic haodover of multiple mctile ATM

devices end nioblle ATM setworks in e vh-_lal ATMLAN ]
The functionality of this nmplcma:udou Iy conndnod in the follmvtn; modules: .

e ~SP" Ocperic switching point Jibrary wlthpuh =nd councotion slcnlll!nl adetractons

e “utils” General utility Amctionality .

s “BM™ Low-laval sccess polnt radio’ -od meta-3ignalling management

¢ Low-lcvel mabile wnd mobils achess polot redio aud meta-signalling managsnant . L

s “DLS” Domain Locstion Service CORBA implenantation =

o “FSP~ Fixed switching potat which suns oo swiich handling rigistadon, booting, routing md

connection scup,‘and hndovero( modlcs,

~BSP Besc swiéhing point-which runs ‘on fixed secoss poht handling regiscation, boonng.

connection setup and handaver of mobilcs.

e "MSP” Mobile lwxlchmg point whick runs oa mobdils or mobt‘lu sccexa, poml handling

registration, booting, conmection’ yetup and handover.

“toopback™ ATM loopbick driver (derived from AYMos atm drtver)

“atm" Modifled ATN driver w!nch suppacts VCI handover and proxy -ddreuu

“rata” Radia ATM device driver (daived froi ATMos stm drivar)

“nei’ Modifed MSNL modu!a wpponiua multiple vetwork dovices and VFIs (dcnved frora

ATMos net process)” °

‘s “rclay” Apphuhar-hyar and ATM-layes releying of coupsctioas

Network-side ATM ILMI sddress-roglstration proces (derived from Linux ATM ilmid

Copyright C 1955 Telctogumunicadons & Informadon Sclencos Laboratory, The Universiyy of

Kansas =nd Copyn&hx 01992 M{uhul Sample and the Univensiry-of Bridsh Columbia. (a0t

GPL)).

© User-side ATM u.wﬂ addreu registration procoss (derived from Linux ATM iltnid Copyright
O 1993 Tel:cmmmudm & Infcrmnaron Solences Laborutory, The Ualvenity of Kansas
and Copyright © 1992 Michaol S3&mple and the University of British Coi\mbh. (nox GPL)).

L)

~ . “gimp* GSMP varifo 1.1 controller process ' : .
s . “saal” ATM Signslling Adaptedon Layer pwoom (derived from Linux ATM Copyright 1995- ) L,
;1997 EPFL-LRC, ndex GPL) . -
« “psa” Proxy Signalling Agmt process (pars dmed nom Linux ATM Copyright 1993-1997
EPFL-LRC. undet GPL) . )

. Source files for lhcn modules are md in:

Iprqoo(lnd{o[soﬂw'chmlml of . ’
fproject/radi dwﬁvuthmnonz.ﬂl . : -
jpro;ectlud:dsoﬁwuvhmwni.ﬁ‘ :
Ipw)ecvndmhohvauhmﬁ ll

: -Rnnpmo configuradon files tn: .
lptojectladjdhhnova'd . .

Low Level Sofhvare ) :

The 30ftware and fiemware :podﬂodhcbwhuadhcbu ica with the microcontroliers
embedded in the hardware deaigris of the systam. The specific itams ideatificd below have boen
-independently developed by ORL and aro sxtonsions 10 s cars ATMoe softwars which Is o be

. licensed by ABL under nlleuma agreoment with anothes conzpary up.nln Bom ORI1.

'SomeforllUBY(MAC’jbondmouhoerM. .

Ipmjdrvm«lsw.ﬂkwmfmimbo
tprojgcu.mcnlawmmuumby :
Ipro;ec!lmoal:omcd.ﬂhm-maulw consolea

* ATM2S CPU board qdl-r:l-y SOTCES
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amem- s o - e L LY by
. > - . ) .'.g.._g-\x:.;!::;!. -...:_ i

forojecthadio/atmos/src/coll-relay ]
Sources for RUBY (IMAC) board ocll«clay, GHMP and ATM devics drivers : :
Ucos code: _ )
lprojectiucoa/sourcel 0 - - - ' : L -
Ipm!-dhmuahowud.ulpool L. .- on
{projecthscossource | Otimer
JprojectucosSource . Ovrmmp - . .
© Alsa inchaded in the low level 2o ftweryIs 1ho filos conteined in fprofectAcosisource].0, this element
being past of the Background Téchwelngy Spocified in Schedule B,
. UNIX wtiliia & scripts: B :
Ipmjecl/lu-nolluill[:omdcuot;jlm'd_imop.c
Iprojectatmorutily/source/oatol)/Mraxtobin.e
‘project/sumostutily/source/minltea. 103 .
/project/atmosutila/shfercaie_ucos_kougs )
fproject/stmos/utily/sh/creass_xifinx_fmage

" Modem Modelling Software ©
"Simulation modela of channels £d roodem ioplamontations in:

homcadgRATM :
Momec/sdgMatlab files - ' -
fhomefdg/RATM_VS.1 . , _ - .

Channel mmdcr'ptow':sing ﬁins in
fomessdg/sounder ’

Build and ,su.pport tools in
- Momefjdpisrcipython
Movc/]dp/emacs
Management Softivare . R
"-SNMP MIB specification — definea tho Proposed INMP menagement interface
. Mome/cUmidb_work/ L
Embedded HTTP server softwars
fprofect/radiofbpa/chorokee/arc

DOCUMENTATION . _ v ‘ . .

Papens . . ) . .
** “Low Latoncy Handovar in « Wirslets ATM LAN™, Joba Naylon, Ducpisn Oliorurmy, Jobhn
.Porter, Andy Hopper, sabrnitted to TEBB JEAC Spcrial Edison on Wireless Accaas Broadbead

Nerworks, . .
ORL Technical Repokt 96.5 “Tho ORL Radio ATM System, Architectore and
Implemientaion™, John Povter, Andy Hoppewr, Danlan Glkmxryy, Oliver Mason, John Nsylcn._

"Alan Jones, -
* ORL Technical Report 942 "An ATM based protocol for Wireless L AN, Jobn Pocter, Andy
Hopper. - -

“Wircless ATM Service Sconarios”™, ATM Forum Coatritation 96-1056

*Wircless ATM Radio Accoss Layer Requiremcats™, ATM Forum Contrfbuticn 96-1057
“Tunnslied Signalling for the Support of Mobllo ATM™, ATM Fornin Cantribution. 96-1899
“Wircless ATM Handover Raquirements sod Iasuer®, ATM Forurn Contribution 97-0133

“Wircigss Mobile Torminel/Network Anchor Swich Hendover .,

000...
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* “Handover qumn:nmb for WATM Bassline Docurnent”, Am Forurn Contribution §7-0266
“Synogste Jigmlling Suppoﬂ for Mob"o ATM Noh-rwid' ATM Forum Cl,nﬂﬂnﬁﬁn 97¢ e e g

0333 .

' Specificatioas ’ ’ : - . P
Vnnot.nnotumdapoduosﬂonmuﬂxd’wnﬂvhpl-mmhhmmmh' oo , : :

Ipmjeov/udlddpg/hocu/

TCPNP architecture pmpoaals

)’ropo:als Jor modlﬂadon: 0. I'CPHP stuck /vr the support of PPP
Mome/c/virsta

‘Prescntatioas . .
A number of Pow-r?om prumunoa ‘of all aspecta of the Radio ATM sysiem, lmrud!.ng detalls of

. the threo above |mpkm¢mhﬂona. aro co-hhed in:
A\omddpyhlkl and in IprqeaMddocﬂm/ptmnndonﬂ

»~ -l 1aternal Documents '

All documentation contained in:

| Momcfjdpoc

Web based documentation oonulned in
Ipto;xdtadmlmvnle_Ml _' '

Internal documents comained In: -
Yat 10 be cmplltd bus will mc}udr all worktng documents, notc.s. enginexrs nois boob. emally’

and any other day to day conmudcaﬂau

-~

Disgrams ’ : .
Diagrams of the r:gut:naon and h-ndowr proeooob for iba now irgplemcatatios and disgrum of the
finito state machines of each protoco! for lbc FSP, BSP and MSP aro coouhwd in: .

IprojccVudi oldpg/dadvisiol

re
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PATENT APPLICATIONS

Plkd Appllcﬂwu
Prctodmg of Digital Radio Sngn-l:
UK Faumnt Applicadoa No. 971 12!7.! ﬂled -on 30May 1997

‘e

o . Famc sd\cdulmg and Aocaa Pblm Synclirouisatca
by * UK Paloat Application Na. 9717918.!. Slod on 22 August 1997

" Irproved Equlhzw rorkad!o Nufworb
" UK Patent Apphc.-uon No. 9so7aoo.3 fled-ca 8* Apdi 1998

Applications jn l’rogmt

Proxy Signslling for Wirslesy ATM Netwodas
First deaft picpared, w-be cdited dnd filod by end of June.

i | Media Access Control (MAC]) - to be splie, ,.-.-b.,“
#* © This has been be spth into three scparate applications as [dentificd below

-

LN

Applicaions ldeotified and to'de staroed -

MAC 1 ;Orxuﬁ:adon ;)f'inmﬂ Qucoa ;

- MAC 2 - /unngc:ncm o!' tbe Quanng Stucture & ‘Inweracdon with the Seleotva Trausmissfon
Mcchanism :

MAC 3.- Scheduliné of the Recoivd'r FEQSTIt Pom’om:o! the Frame
Subiériber Unit - Acc;.,_s Point Relsy '

;\TM Aantenna '

MulticastAP - Multiple Antesinas

Parther Equalizer A ppliceions
“WT Tmmi; Power control buodop AP bursts

WT Frequency cootrol based on APb\rru
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SCHEDULE 2 Part II.- LICENSED TECHNOLOGY
Listed below are the clements of Lioansed Technology.

}hudvnuc

Nexus ATM2S CPU card, ‘
The Noxus AMSCFUbwdwupoducodmdxmb—canm:oORLbya coasultancy house,
ch\u-uuﬁnb«ndcauﬁd ukwhymouwmmplmmmwm design work.

o PO Nos 93050 & 960589 to Nexus Hlectronios
Dcvelopment of ATM2S CPU- card.

. Software: ) .
T Gencric ATMoi yources as found la:
T /pmjeoww:omcl.o
Ipcojoct/atmon/sourcod.Orom
/project/stmoa/sourcod. Mom-cxzmlw
. fproject/atnoe/sourced. Ofoni-rabyrest
/project/aimos/source4.0/eonfig

-
-

Togecher wich such patencs. designos, copyrights, mask works, knowv how
other iantellectual propercy rights as are owvned by the Vendor and are uocd

by ORL 1in- the Accivicy as ac the Complccion Date.

and" 3
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SCHEDULE 1: PART B

PRELOADING FOR EQUALISERS - 19450
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loading for Equalisers:

2.1 Abstract

A decision feedback equaliser is preloaded with filter coefficients for training purposes. A
data signal is received which includes a training sequence. A sample value of the training
sequence is correlated with a stored equivalent training sequence and the peak correlation
value is determined. A first set of correlation values is preloaded into a feedforward position
of the DFE for use as initial feedforward filter coefficients before training and the outputs of a
feedforward filter are used as initial feedback filter coefficients in a feedback portion of the
DFE. :

v 2.2 Inventor
John David Porter, Malcolm Paul Sellars to be added to US and EP
2.3 Priority Date

08/04/58

2.4 Application Details

Status: Awaiting first Examination report

GB 9807600.3 08/04/98

Deadlines: No diarised deadlines

PCT PCT/GB99/01081 | 08/04/99 Status: Intemnational Preliminary
. ‘ Examination Report received — national
regional phase completed in US and EP

uUsS Not yet known’ TBA US application filed. Awaiting first OA.

European 99915888.4 TBA Filed
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3.1 Abstract o

Data transmissions take place in a radio communication system between at least one base
station and at least one remote station. The base station is. able to transmit signals to and
receive signals from the remote station whilst the remote station is in a predetermined area. A
priority is assigned to each type of deta tc be transmitted and the type and priority of.each
forthcoming transmission is determined and stored. Data types of the highest priority are then
transmitted prior to data types with lower priorities. Where there is more than one base
station there will be a plurality of overlapping communication cells. The base stations
broadcast signals in a first time period and remote stations transmit signals in a second time
period. The base stations are coupled to a central controller which synchronises the first and .
second time periods used by the base stations in adjacent cells. The number of transmissions
in each cell is monitored and the durations of each of the first and second time periods
adjusted 1o improve the use of available transmission bandwidth. Transmissions from remote
stations to base stations may be transmitted afier a predetermined delay which is varied in
dependence on the distance of the remote station from the base station.

3.2 Inventor
John David Porter

3.3 Priority
22/08/97

3.4 Application Details

8 178/98 2/08/98 Status: Aiﬁng next unicatio
’ from agent

Deadline: No diarised deadlines

Brazil P19811385- 24/08/98 Status:-Abandoned 5 Jun 2001
Canada 2300895 24/08/98 Status: Awaiting next communication
from agent

Deadline: No diarised deadlines

China | 98808375.2 . | 24/08/98 | Status: Awaiting next communication

Deadline: No diarised deadlines

e
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Czech PV2000-598 24/08/98 Status: Abandoned 5 Jun 2001
Republic
: European | 98939778.1 24/08/98 | Status: Awaiting first official action from
; : EPO
5. Deadline: No diarised deadlines.
GB 9717918.3 | 22/08/97 Status: Awaiting first examination report
' Deadline: No diarised deadlines
Hungary | 0006335 . 24/08/98 Status: Awaiting next communication
from agent
| Deadline: No diarised deadlines
Indonesia | W-20000557 1 2a/0898 Status: Abandoned 15 August 2001
Japan § 24/08/98 Status: Awaiting next communication
. ’ from agent
Deadline: No diarised deadlines
Korea 7001836 24/08/98 Status: Awaiting next communication
. from agent
Deadline: No diarised deadlines
Mexico 1730 24/08/98 Status: Abandoned 5 June 2001
Norway | 20000842 24/08/98 Status: Awaiting next communication
from agemt '
'Deadline: No diarised deadlines
Poland | P330074 | 24/08198 | Status: Awaiting next communication
' ' : ' from agent :
Deadline: No diarised deadlines
Russia 2000107145 24/08/98 _Status: Abandoned 6 Jun 2001
uUs 09/510952 24/03/98 Status: Awaiting first Office Action
Deadline: No diarised deadlines
PCT PCT/GB98/02535 | 24/08/98 Status: Entered national/ regional phase in
| 17 countries _
Deadline: No diarised deadlines

PATENT {6
REEL: 015193 FRAME: 0163



4.1 Abstract . .
A precoding scheme for digital data transmission across multipath channels is described,
which improves on existing methods of precoder stability. This precoding scheme uses radial
reduction of unstable roots to stabilize the precoder. Furthermore, in a broadband access
system in which the precoding scheme is used, all of the precoding and equalization is
performed in the subscriber units. This eliminates the problems of equalization and training
delays occurring at the base station, thus allowing rapid demodulation of data arriving at the
base station for several disparate subscriber terminals units.

" . 4.2 inventor

Malcolm Paul Sellars -

4.3 Priority Date

19/02/99

4.4 Application Details

Status: Ag Esani n

GB 9903920.8 19/02/99
us 09/506,381 18/05/00 Status; Received Notice of Allowance
' Deadline: 12 October 2001
Status: International Search report

PCT

PCT/GB00/00589

18/02/00

received. Demand filed.

Entering nationaliregional phase after
Chapter 11 PCT due ~ 19/08/01
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‘the frame. The invention has the advantage that channel utilisation efficiency can remain high -
‘regardless of the symrnetry of the upstream and downstream traffic.

5.1 Abstract

A data communications method and data signal is presented wherein dynamic time-variable
time-division duplexing can be achieved by virtue of control data in the form of a. frame
descriptor header, providing full a priori knowledge of every subscriber terminal in a cell of
the expected contents, structure and/or timing of the remainder of the data to be transmitted -
onto a common channel in both the upstream and downstream direction in the remainder of

5.2 Inventors
John David Porter, Walter Charles Vester

8.3 Priority Date
31/03/99 -

5.4 Application Details

P000101392 Status: Awaiting first Office Action

Deadline: Examination due ~ 28/03/03

Chile 2000-759 30/03/00 | Status: Abandoned
GB - 9907481.7 31/03/99 | Status: Awaiting first Examination Report
us 09/540,995 31/03/00 | Status: Awaiting first Office Action

Deadline: No diarised deadlines

PCT | PCT/GB00/01125 | 24/03/00 | Status: Demand filed

Entering national/ regional phase after Chapter
11 PCT due — 30/09/01
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6.1 Abstract

Propagation delay compensation in a wireless network comprising a central access point and
multiple subscriber terminals is achieved by defining a registration time slot in which new
subscriber terminals must first ransmit network registration signals to the access point. The
subscriber terminals by default transmit at the start of the time slot, and the access point times
the delay from the start of the slot to the receipt of the subscriber terminal registration request,
and then transmits this information back to the subscriber terminal. 'In all subsequent
transmissions the subscriber terminal uses this information to delay its transmissions to
compensate for differences in signal propagation delay between cach subscriber ten‘mnal

6.2 inventors
John David Porter, Walter Charles Vester

6.3 Priority Date
31/03/99

- 6.4 Application Details

Status: Awaiting first Office Action

'Argentina | P100101395 28/03/00

Deadline: Examination due — 27/03/03

Chile 2000-738 29/03/00 Status: Abandoned
GB 9907482.5 31/03/99 Status: Awaiting first Examination Report
Us 09/538,153 29/03/00 Status: Awaiting first Office Action

Deadline: No diarised deadlines

PCT PCT/GB00/01047 | 21/03/00 | Status: Demand Filed

Entering national/regional phase after Chapter
I PCT due — 30/09/01

e
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The transmit power of the subscriber terminals in a wmelss network can be controlled by
measuring the received power of a signal transmitted from an access point to a subscriber
terminal at the subscriber terminal and then using the measured value as an index into a Jook-
up table of transmit power atténuator settings. The use of a simple look-up table reduces the.
implementation complexity, since no complicated calculanons must be performed to achieve
effective power control.

7.2 Inventors
John David Porter, Walter Charles Vester

7.3 Priority Date
31/03/99

7.4 Application Details

P000101396 Status: Awaiting first Office Action

Deadline: Examination due - 27/03/03

Chile 2000-739 29/03/00 | Status: Abandoned
GB 9907434.1 31/03/99 | Status: Awaiting first Examination Report
us 09/537,743 30/03/00 . | Status: Awaiting first Office Action

Deadline: No diarised deadlines

PCT PCT/GB00/01054 | 29/03/00 Status: Demand filed

Entering national/regional phase after Chapter I -
PCT due - 30/09/01
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8.1 Abstract
Subscriber turnaround time in a subscriber terminal which forms part of a time division
duplex network can be reduced by providing a bi-directional signal path, or alternatively a
separate transmit and receive signal path, within the subscriber terminal modem. This will
allow received demodulated data to be processed concurrently with data to be subsequently
sent, thus reducing the baseband processing delay. '

8.2 Inventors

John David Porter, Walter Charles Vester

8.3 Priority Date
31/03/99 C

8.4 Application Details

:AungﬁratOﬁiee

Deadline: Examination due —-27/03/03

Chile [ 2000778 31/03/00 | Status: Abandoned

GB 9907486.6 31/03/99. Status: Awaiting first Examination Report

us 09/537,740 30/03/00 Status: Awaiting first Office Action
Deadline: No diarised deadlines

PCT . ‘PCI'/GBOO/(.)IOM Status: Demand filed

21/03/00

Entering national/regional phase after Chapter
11 PCT due - 30/09/01
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The integrated channel access mediation and automatic repeat query (ARQ) mechanism is

provided wherein an acknowledgement array is generated at & receive terminal con'espondmg

“to the successful receipt of data packets from a sender terminal. The position of the flags in

the array correspond precisely to the order in which the data packets were sent, and hence the

e position of each. flag conveys packet identifier information, thus, reducing network overheads

S : in sending identifier information explicitly. This has the primary advantage that spectral
efficiency is increased. . .

9.2 Inventors
John David Porter, Walter Charles Vester

9.3 Priority Date
31/03/99

9.4 Application Details . RS

Argentina | P000101394 | 28/03/00 | Status: Awaiting first Office Action
Deadline: Examination due —27/03/03

o Chile 2000-758 30/03/00 | Status: Abandoned
GB - 1 9907488.2 31/03/99 Status: Awaiting first Examination Report
Us 09/537,742 30/03/00 | Status: Awaiting first Office Action

Deadline: No diarised deadlines

PCT PCT/GB00/01040 | 21/03/00 | Status: Demnand filed

Entering national/regional phase afier Chapter II
PCT duc — 30/09/01 |
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10.1 Abstract

A method and system for performing data traffic scheduling in a point-multipoint ttme :

division duplex network is disclosed, wherein data to be sent to and from a central access
point and multiple remote subscriber terminals is respectively queued in respective traffic
queues held at each terminal and in the access point, further phantom traffic queues reflecting
the queues held at each subscriber terminal being further. maintained at the. access point in
order to pronde knowledge of the traffic to be sent on the uplink. A cell scheduler is further
provided in the access point which acts to schedule transmission slots to each subscriber
terminal in both the upstream and downstream directidns based on the queted data traffic, the
transmission slot scheduling then being communicated to each subscriber terminal in a
broadcast manner. .

10.2 Inventors
John David Porter, Walter Charles Vester

10.3 Priority Date

14/04/99

10.4 Application Detaiis

9908559.9

Status: Awaiting first Examination Report

Status: Awaiting first Office Acﬁon

us 09/548,183 13/04/00
Deadline: No diarised deadlines
PCT PCT/GB00/01285 | 06/04/00 . Status: All deadlines passed. No natlonal or

regional phases entered
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11.1 Abstract
A method and system for providing wircless backhaul channels. for use in a cellular ndno o=
network is disclosed wherein any of the subscriber terminals can be used as a backhayl
terminal thus dispensing with the need for a dedicated backhaw! terminal. In the preferred
embodiment, the backhaul channel is integrated with the data channels provided for network
payload communications, with the backhaul data being allocated the highest data priority and

a traffic scheduler allocating the backhaul data time slots for transmission accordingly. This

has the advantage that the bandwidth required for backhaul can be dynamically assigned to
cope with the network loading at any time.

11.2 Inventors
John David Porter, Walter Charles Vester

11.3 Priority Date
21/05/99

11.4 Application Details

9911924.0 214 Status: Withdrawn - A

Deadline: No diarised deadlines .

US| 09/573.229 Status: Awaiting first Office Action
‘ ‘ Deadline: No diarised deadlines

PCT PCT/GB00/01931 | 22/05/00 Status: All deadlines passed. No national or' -
regional phases filed,

GB 0012398.4 22/05/00 Status Awaiting grant

o
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12.1 Abstract .

A dynamic channel allocation method and system for use in a wireless network operates by
monitoring at least the allocated channel allocated to a particular network node to generate
one or more channel metrics relating to radio conditions on the channel. The metrics
generated are Received signal power, signal to noise ratio of transmissions on the network and
-long-term mean square of the equaliser error used in each terminal. The generated metrics are
communicated back to the cell access point or the network control server over a signalling
channel, and a new frequency is allocated to the cell if it is determined from the metrics that
the presently allocated channel is suffering interference. The sngnallmg ‘channel is preferably
an ATM VPI/VCI pair, such that signalling messages are transmitted as, ATM cells which can
be communicated across the wireless channel using the sane signalling frame as is used for
payload cells.

12.2 Inventors
John David Porter, Walter Charles Vester (for British priority application)

John David Porter, Walter Charles Vester, Benedlct Freeman (for PCT US, British
convention application)

12.3 Priority Date
11/06/99

12.4 Application Details

ap Tosnzesro 1110699 | Suus: Abandoned in favour of later priotity
claiming application

us 12/06/00 Status: Awaiting first OA

Deadline: No diarised deadlines

PCT PCT/GB00/02242 | 09/06/00 Status: No Demand filed, Ch. I deadlines passed.
No national or regional phases entered.

GB 0014349.5 12/06/00 Status: Awaiting second Exam report or grant.
Divsional application filed.
Deadline: No diarised Deadlines

GB 0114225.6 11/06/01 Divisional application of GB0015439.5

Status: Awaiting Search and Exam Report
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- are not required because the precoder is known to be stable.

13.1 Abstract

A Pragmatic Precoder which uses a Stability Predictor block to predict stability of the
precoder. If the Stability Predictor block predicts instability, it deactivates the precoder, so
that the data signal is transmitted without any precoding. A longer training sequence is
attached to the front of the data packet to allow the receive equalizer to train correctly. If the
Stability Predictor block predicts that the precoder will remain stable, then the precoder
operates in a convention manner, except that stabilization methods, such as modulo operators,

13.2 Inventor
‘Malcolm Pau! Sellars

13.3 Priority Date
23/11/99

9927673.5 23/11/99 | Status: AWa'ungSearch report.

US 09/717205 22711700 | Status: Awaiting first OA
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14.1 Abstract : }

A method of setting up a connection between two parties over a radio ATM network is
provided. A remote, off-board agent, called the proxy signalling agent, is used to provide
signalling and call control functionality for one or more network element(s). In order to
receive and transmit signalling messages on behalf of the network element, a bi-directional
virtual channel is provisioned, one for each port, from the: network element to the proxy
signalling agent. For each network element under the control of the proxy signalling agent,
the proxy signalling agent provides signalling stacks, on= for each.of the elements perts, slong
with call admission control, routing and VCI allocation functions. This avoids the need for
the network eiement to perform these functions.

The proxy signalling agent controls the network element’s connection tables using a simple
and low-level control protocol to effect changes in the connection state at that element, rather

" than using UNIL. As the network element does not need to provide signalling stacks, it can be
a low cost, low complexity device. By making these devices as simple as possible, the overall
reliability of the network can be increased.

14.2 inventor .
John David Porter, Damian Peter Gilmurray and David William Pegler

14.3 Priority Date
No priority

14.4 £

Status: Awaiting second OA or Notice of

PATENT

REEL: 015193 FRAME: 0174




Abstract '

A wireless cellular communications network providing increased capacity and improved
performance by virtue of overlaying existing cells with new cells, characterised in that the
antenna - beamn patterns of the sectors of the overlay cells are offset from the antenns beam
patterns of ths original existing underlay cell sectors. This results in reduced antenna cusps,
being regions of reduced antenna gain which occur between cell sectors in a conventional
cellular network. Reducing antenna cusp ensures that radio link budgets can be maintained at
a uniform level across the cell, and bit error rates can be kept as low as possible. The effect of
the invention is therefore to increase cellular capacity. to a further extent than is possible with
conventional underlay/overiay network architecture.

inventor
Benjamin Freeman

Priority Date

Sec filing date below

plication Details

01031350
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AS WITNESS the hand of one of the Administrators acting on behalf of the Assignor and the

duly authorised representative of the Assignee and the hand of one of the Administrators

" EXECUTED AS A DEED by
ADAPTIVE BROA D LIMITED
Acting by one of its Administrators
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EXECUTED AS A DEED by S
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