METHOD AND SYSTEM FOR COVMUNI CATI ON CHANNEL DI STRI BUTI ON RELATED
APPLI CATI ONS 5100011Thi s application clains the benefit of Singapore
Pat ent Application no. 201207003-3, filed on 20 Septenber 2012. The
di scl osure of the above priority application is hereby incorporated
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TECHNICAL FIELD

10 [0002] The present disclosure describes embodiments generally relating to a method

and system for communication channel distribution.

BACKGROUND

[0003] Spectrum management is an important arca for consideration in the rapid
15  growth and proliferation of wireless communications technology. Spectrum management
can be understood to include the regulation of radio frequencies for more efficient usage.
Radio frequency (RF) spectrum, which can be taken to be from 3kHz to 300GHz, is
typically taken to be property of the state and is usually regulated nationally. Further,

different bands within the RF spectrum are also allocated for various applications.

20 [0004] Recently, it has been raised by various bodies that most RF spectrum is
inefficiently utilized. For example, cellular network bands are overloaded in most areas
of the world, but most other frequencies, for example assigned to military, amateur radio,

paging frequencies, etc., can be insufficiently utilized.

[0005] Cognitive radios in general and TV white spaces have received great attention

25  in recent years due to their promises for better spectrum utilization in supporting the



grow h of wireless conmunications. Cognitive radios are radi os which
can be configured for dynam c operation. The transceiver of a
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inits range. The radi o detects available channels in a wirel ess
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[0007] However, there is an uncertainty as to whether cognitive radios or TV white
space devices are suitable for different types of communication especially when a certain
level of quality of service (QoS) is required. For example, in the application of TV white
15 spaces onto smart metering, although meter reading does not require real-time
communication, special events such as top-up, account checking, tampering, etc. do
require immediate attention. In the case when the spectrum is crowded, urgent data is not

provided with any higher priority indication to be sent across.

[0008] There is as such a desire for a method and system for distributing

20 communication channels efficiently.

SUMMARY

[0009] According to various embodiments in the present disclosure, there is provided
a method for communication channel distribution in a telecommunications frequency
25  spectrum including: reserving, for a predetermined geographical location, at least one
communication channel accessible at the predetermined geographical location for priority
communication; and providing access to the at least one communication channel reserved

for priority communication when a priority request criteria is satisfied.
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[0012]FIG 1 illustrates a communication channel distribution system
accor di ngingahgensrlydieingritlaced upon illustrating the principles of the present disclosure. It

is to be noted that the accompanying drawings illustrate only examples of embodiments
of this disclosure and are therefore not to be considered limiting of its scope, for the
15  disclosure may admit to other equally effective embodiments, In the following
description, various embodiments of the disclosure are described with reference to the

following drawings, in which:

[0012] FIG. 1 illustrates a communication channel distribution system according to

an embodiment.

20 [0013] FIG. 2 illustrates a block diagram of a portion of an allocation engine

according to an embodiment.

[0014] FIG. 3 illustrates a figurative representation of a range of communication

channels according to an embodiment.

[0015] FIG. 4 illustrates a flow diagram of a channel distribution according to a first

25  embodiment,

[0016] FIG. 5 illustrates a flow diagram of a channel distribution according to a

second embodiment.



20[0013]FIG 2 illustrates a block diagramof a portion of an
al | ocati on engi ne according to an enbodinent. [0014]FIG 3
illustrates a figurative representation of a range of communi cation

channel s according to an enbodinment. [0015]FIG 4 illustrates a flow
di agram of a channel distribution according to a first 25 enbodi nent.
[0016]FIG 5 illustrates a flow diagram of a channel distribution

accordi ng S nd. di pgnt ... [ Q017] F Ll tr . I
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enbodi ment of the present disclosure. 5[0019]FIG 8 illustrates a
bl ock sch | C stem for cqomunicatio hanngl distribytion in
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5  [0019] FIG. 8 illustrates a block schematic of a system for communication channel

distribution in a telecommunications frequency spectrum according to an embodiment of

the present disclosure.

10 DETAILED DESCRIPTION

[0020] Embodiments of 2 method and system for communication channel distribution
are described in detail below with reference to the accompanying figures. However, it
should be understood that the disclosure is not limited to specific described embodiments.
It will be appreciated that the embodiments described below can be modified in various
15  aspects, features, and elements, without changing the essence of the disclosure. Further,
any reference to various embodiments shall not be construed as a generalization of any
inventive subject matter disclosed herein and shall not be considered to be an element or

limitation of'the appended claims except where explicitly recited in a claim(s).

[0021] According to various embodiments, depiction of a given element or
20  consideration or use of a particular element number in a particular FIG. or a reference
thereto in corresponding descriptive material can encompass the same, an equivalent, or
an analogous element or element number identified in another FIG. or descriptive
material associated therewith. The use of “/” herein means “and / or” unless specifically

indicated otherwise.

25 [0022] The present disclosure can describe embodiments of a consumer electronic
device which can be operable in various orientations, and it thus should be understood

that any of the terms “top”, “bottom”, “base”, “down”, “sideways”, “downwards” etc.,
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[0025] In embodiments, information regarding available communication channels

15  with respect to geographical location or geographical coverage is obtained from a
plurality of data sources for provision to a database 102 for storage, organization and
utilization. For example, such data sources 110 could be from the Federal
Communications Commission (FCC) Consolidated Database System for TV data, the
FCC Universal Licensing System, the FCC Emergency Alert System, the FCC, the

20  Canadian Radio-Television Telecommunications Commission, European
Telecommunications Standards Institute, and various other Over the Air regulators.
Further, other repositories and database service providers can also provide such

information for available communication channels to a database 102,

[0026] An added advantage of using the GLDB management system 100 is that it can
25  allow the regulators to fine tune spectrum regulations or make spectrum changes by

updating the parameters it passes on to the GLDB 100.

[0027] In embodiments, various data base services 120 are provided for a GLDB

management system 100. Such services can be hosted and carried out with and on a



[0024]FIG 1 illustrates a comrunication channel distribution system
according to 10 an enbodi nent. A GLDB managenent system 100 wor ks as
a querying systemwhere a cognitive radio or TV white space device
accesses a database 102 to obtain information on the avail able
channel s (or spectrun) at their location. The device can then sel ect
one of the avail able channels for communication. [0025]In

enbodi nmen -1 nf .0 g I il abl I QR

5 wi th pRyssT bR L BN s BHBicsER SFuEAT M s Tl BEnSHE VIS,
obt ai ned tvhaenspacpldatabhsetdataobase atmicso areqesviflal foprao¥LBBanartageraerd aysibas e
102 for s&gra e, organi zatiqn and utiljzation, For eﬁ%%ﬁhﬁ, sgch.data
sour ces 1¥BOTBIPR TN rABRTS Adfe poHEry ! FHeERt | B PSP EEB Y A{iReD)
Consol i dat @l ctpinaldattes Iy siitiatdratiby pfidk @ edtheintClathhusy @02 ahfokh S@ASINY
System the FCC Energency Alert System the FCC, the 20 Canadi an

Radi o- el availeble ﬁhwg@mb@mtbmg@ die SwicgRoduepragsda ANtry into database
Tel ecommuyfajlgiash W13 B8kibi! Guandd KA bOUSHRENy YtfardiNEng
Air regul ators. Further, other repositories and database Service
provi der ssynahroaized wpithowiigienab difficulhf dormacommuklly upidsted adpresentation of the
connunicat%fn channels to a databasehlogIio %0026]An added advant age of
usi ng t he!*CECHBNRIAGUNIPGEIEY 8t BETOBFPNICG OFE™ ¢ can 25al | ow t he
regulators to fine tune spectrumregul ati ons or nmake spectrum changes

by updati [i@28he pacadiizehSan émpRisaas, 0 database®2@abbe30vidéd @ ifkhtify a
enbodi nents, various data_ base services, 120 e provided for G.DB
managtfrenpUEiSt @R FABBIUNISEL Serirs esSeahieoR 1%(5‘5?‘260 Ao BaPR P Jorien.
with and pavifr, iR%R\ch$BEinRh SRSERIbaSY BH2CI Rom¥hRlnlictSw K 9&8S Ahta sources
systens. In an enbodi nent, 'various white space dat abase data base

servi ces &rebtpinduioguetidnoperpinB DR ermageiawion dysrdnpceesside imrdldiontoom

various d 110 are received and parsed through vari ous
conver si o%éogg%ﬁéhfeﬁgé tltj)ogl' standardi zation prior to entry into database
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accesid bl ﬁ))ingmﬁcei{%cio%p Atcgf:szé1 l\qgrg%?gp iacr%ln-\lo?zﬁﬁé im%ﬂiory, for example a PROM
(Programmable Read Only Memory), an EPROM (Erasable PROM), EEPROM
(Electrically Erasable PROM), or a flash memory, e.g., a floating gate memory, a charge
trapping memory, an MRAM (Magnetoresistive Random Access Memory) or a PCRAM
(Phase Change Random Access Memory).

25  [0030] In various embodiments, a "circuit" may be understood as any kind of a logic
implementing entity, which may be special purpose circuitry or a processor executing
software stored in a memory, firmware, or any combination thereof. Thus, in an
embodiment, a "circuit" may be a hard-wired logic circuit or a programmable logic

circuit such as a programmable processor, e.g. a microprocessor (e.g. a Complex



[ 0029] A conputing systemor a controller or a mcrocontroller or any
ot her system 15 providing a processing capability can be presented
according to various enbodi nents in the present disclosure. Such a
system can be taken to include a processor. The system according to
vari ous enbodi ments can include a controller which may include a
menory which is for exanple used in the processing carried out by
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can request for access to avail able comuni cati on channel s organi zed
by the geo- |ocation database 102. For exanple, broadcast auxiliary
service links, TV translators, wreless mcrophone users and vari ous
ot her devices can communicate with the protected entity registration
nodul e which thereafter relays the conmuni cati on requests to and

t hrough the allocation engine 122 for access information fromthe
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operating in various frequencies.

[0036] According to an embodiment, the allocation engine 122 can include a QoS
module 124, The QoS module 124 is provided to the allocation engine 122 so as to
provide a capability to grant access to higher priority communication as part of a QoS

15  support in the GLDB management system 100,

[0037] QoS can refer to a feature or aspect of a communications system that provides
for the transport or data traffic with additional requirements. QoS can be understood to be
the ability to provide different priorities to different applications, users, or data flows, or
to support or guarantee a certain level of performance to a data flow. Quality of service
20  guarantees are important if the network capacity is insufficient, especially for real-time
streaming multimedia applications such as voice over IP, online games and IP-TV, since
these often require fixed bit rate and are delay sensitive, and in networks where the

capacity is a limited resource, for example in cellular data communication.

[0038] According to various embodiments, the QoS module 124 provides for the
25 GLDB management system 100 to grant access to higher priority communication to
licensed exempt systems. According to various embodiments, the QoS module 124
provides for the GLDB management system 100 to grant access to devices with higher

priority communication to licensed exempt systems.
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guarantees are inportant if the network capacity is insufficient,
especially for real-time stream ng nmultinmedi a applications such as
voi ce over | P, online ganes and IP-TV, since these often require

fixed bit . it ; B
capaci ty. [P8F) FHECH IRBLRY, 300 B | poIERT 4P RLR S
comuni cabéconling @0aB¢AbatimentnGhe allocatiornergimn22dé ameintlsde & ReSQo@lulodRd e

124 provides for the 25 G.DB pan ment tem 100 to grant. ess to
hi gher pr RSPIIIGE oot TSI Reo0Ps MORUlecP2A SaM Bt RSP ALY SARERIGH P
to vari ougn e@dbBItiSe oft NELOBSHERAIENt I dtel 8 \ik6lRgink @ thehnbciient of
managenment system 100 to grant access to devices with higher priority

comuni cafl®r-to |icensed exenpt systens. [0039]FIG 2 illustrates a
bl ock di agram of a portion of an allocation engine according to an

enbodi nenjggadpe AcOGfld R vERAs"EnkdtmERE thEChH erRufODAREY iR 14 4an
according to an enbodi ment. The QoS nodul'e 224 can be

r epr esent exgavightionj mofyd €42 for gornection euditinteractiangivith cogcalocation database
managenen according 1o.th nbhadi nent . of .5F| i L
00401 AcciT e Bl 203 Thd BT EAE MR 2% R BRI i ckiPg? opgpmization

i ncl ude amotiilgamsideahé Gh.DBOdHIdbRs? U2 Hhochanasineginization ml varitue embbdiarnts,
W th geo- | ocati gn dat S G. .202. The or.gani j nodul e 242
can BT GIRETE A FRSERerS GHA A RS tbats ML Pher ertspaton
dat abase JQ2ssf Acch 8h DA Aol Bibnts, hY ArkAMSHSADASIIE M4, inkfhidbhe
organi zation nodul e 242 provides direct access into the GLDB 202 for

or gani zat fommpieetios. conpling with yarious/datd bess seriRsdmAgess sughhes the protected
organi zat |.of @@&La%oﬁﬂﬁodu@&'tﬂg %ﬁbﬁcogc}?é&l &%Pﬁl@”m?&f’ﬁ%' WRGP it e ViRl QUS
e nodaul es, e pro e

dat a base sef Vi such as ect entity registration
modul e, tmedpublSuch acessnivaidnl eourding tsheroAbSid dechi gbati mgeedtacfer data

nmodul Such conmuni cati on coupl.ing i rovi ded suc hat, request
for dbt a TR S aion i dib et SR Pt ire e hiian B Hi oG
parsed t hgpugh2iheandlih® CRki ABdERIAE I decoddiiicé he vahsusnaabddmeatd in lihe
accordance to various enbodinments in the present disclosuy

Ure, a
geo- | ocat PisPFIdisloaute reseilerationiderbes Prewidehiviibt YoR gapabiliy cga also be
referred 8. A3 &£ BBTR-8YsiEm

[0041] According to an embodiment, the organization module 242 can provide
20  manipulation of information for channels for accessing by various user domain devices.
Further, the organization module 242 can interact with a status of indication of use of
channels in a list as stored in a database 202 in the GLDB management system 100.
According to an embodiment, a request for access to utilize a communication channel for
transmission and/or reception is made from a user domain device to an allocation engine
25 122 of a GLDB management system 100. In an embodiment, the QoS module 224
processes the request made for access, and an organization module 242 in the QoS
module carries out a utilization query with database 102 to determine the presence of an
available channel. If so, the organization module 242 carries out a task to provide

information for access to the access-requesting user domain device.



[ 0041] According to an enbodi ment, the organization nodul e 242 can
provi de 20 mani pul ation of information for channels for accessing by
various user domain devices. Further, the organi zati on nodul e 242 can
interact with a status of indication of use of channels in a list as
stored in a database 202 in the G.DB managenent system 100. According
to an enbodi ment, a request for access to utilize a conmunication

channel f ansyn.SSi: - r i i re. i
dovi o t o 042l SMLSTAL S AUl (RO, |8, G T ne (O] nfAE §
100. I n arcsenwhibeh medule 24de tiigo Ssawakidne mdAdle (H4dcampled tbhibe reedige descnbete

for access, and.an orgapi ion nodule 242 .in.the | nodul e .carries
out a ut; PIERERI T M e SReaRaTs pgg e 24T It E HER T aRer Qi B
of an avapgahkaidhaeaek 24bf oSBe GINOBAD QBRI BALIaSNicHRIH 1Br Bft2reS@iEHbLST
out a task tgégrOV|de information for access to the access-requesting

user ddnabiFcEelPF eemmunigale depilE pyidabls iy amreisterainsd aregarhic logatrgasin
nodul e 22 i I i 4 i

Todul o 2. qmERTmbRS) HESedraBFallahe RN aiftfrmbdifion &8 484 B ora
The r eser yatalign offodmireinR4tdori shqunelyiadé gpréadesathe esordironuighthe lpeganization
or gani zati on no e.242 to.the GLDB-Q20Q2.for classificati.on for th
PLIRT 2o BROuE. SuRS Sk A PP e f Sr ety ot it and
pr edet er MdReGFGHEOH baPIINCcHaARAE bNmolifice &h osteARNES or dARbAR SR ab iréflect
nodul e 244 grOV|des a determnation to set aside one or a plurality

of colhunficarePieti®Anel s and provides the information to the
organi zati on nodul e 242. The organi zation nodul e 242 thereafter

receives {gaa3f ndicabidply &nsh bLBsHinbhC ald RBerPitichUABd AL RN Bk ToRfklired to
nodifies an internal list or database entry to reflect 10such an

i ndi cat i opary| 0B GleArsaVatiangof yacnt epdstrimEnt Tesitinied rassessy ACFAngviguITe
can be Cog\%%@ﬂ, g GEDE Y b sy TR LA ?&ﬁgklgﬁg%}xt SRESYD %ggh‘éxor

restricted access’ According to an € I en managene
syst em capridr@ty combrivgicageh tral/grdenicesodh dsgheo phiorith @ompmindrationy, via reserved
comupi cati on and/or devices with higher priority. communi iQn, Vvia
eser rbd VSR BRI edmera e v oets Bl ebmse! iy ERER g ghotfet
set of criotMhihRinPQEs detdhRtnitftiodrs§etms Qcd¥iint BdeisddeReMbt §RPILHI TRtsePN
systens accessing |licensed exenpt spectrum The set of criteria can
be any onfierisas beanepae BRI &P By regh B technicghand commsieplagspects.
aspects.

[0044] According to an embodiment, a reservation module can carry out a reservation

of a communication channel for priority access without the database first identifying all
20 communication channels accessible at a predetermined geographical location. For
example, a sweep of information pertaining to all communication channels in the
database could be carried out with respect to a predetermined location, and the results of
the sweep identifying communication channels accessible at the predetermined location
can be propagated in real time to the reservation module. The reservation module can
25  thereafter allocate one or more of the identified communication channels on a “first-in”

basis.

[0045] According to an embodiment, the QoS module 224 can include a
determination module 246. The determination module 246 provides a verification

function upon receipt of an access request from a user domain device. In an embodiment,
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[ 0044] According to an enbodi ment, a reservation nodule can carry out
a reservation of a conmunication channel for priority access w thout
the database first identifying all 20 communi cati on channel s

accessi bl e at a predeterm ned geographical |ocation. For exanple, a
sweep of information pertaining to all conmmunication channels in the
dat abase coul d be carried out with respect to a predeterm ned

| ocation, gangk : the.: ] 4 £yl j i

channel s écceém aélﬁg'%ﬂ O%ialeeo%rﬁ e etegﬁl?%gﬁ%%g% I}’dofr%g%oglg%ﬁfp%g%%gg%ugat '
in real tiThe veofi¢anen roas dreviat kpn ond dfihelevithadengifieatioat b aleviededigratian, a
25t hereaftﬁr a]!Iocate ﬁne gr more of the id ntifli@d ﬁlormunic ti.on
channel s SRk piagg, @ johanngl ealstraligh FJURSt o HAREC IGSHH YL o ABYIES 2Pfe
QS nodul ghatdd] &RAtificHEbHASca Udh el Ml QNvoiBEation dderia, ThEa plurality of
determ nation nodul e 246 provides a verification function upon
recei p¥ obenficatipr edigrip.ag peadeterpiggd i the deteayineion ednleAo, fhe dgiprmination
enbodi nmen i i gan% rrd : iflGatl
inres pon;sne0 dg%%ggg%‘g&eégst@?{eeqog st. ql#lhugm\’ﬁ/’glr%i@?gasltléglnggg%@g}éﬂ%&{rbg%ﬁ gﬂe
of a devi eeoimgenicafiorcehtzhnd fo hedeviccrqnaesting thanelongesa channel usage, a
channel registration request, a channel identification, a device and
channel i i fication tc. op satisfving a verificatio Lterja,
or 5 i ur Bl 7Reus L PEfimER bR s BeYBt IR bR T Fihé
det er m naGLYB-Qowill ect@e#hba séthef slailshlaichainetnfonnkkilevidsd o pseoViihd esvailable

t he owani zation, nrodul e 242 a si g@gl, to igdj cate th rovj sion of a
commub¥ catResHUBhEFReMeel SRETHEY T 5 eBRle SPNE OCHRIAR DY ALipLy users or

[ 0046] AcCafcinBéhil. THRReESTRANTERnn MR ERQVRpelitleN hE 1684864 88tht Bevice. A
GDB-Q the GLDB-Qw Il return a set of avail abl e channels for the
devi ce t oderes witl{bernseddct eis] o maye gpidie tvaeant pleanaelprf semapaicetionn t hat i s
not being occupied by primary users or incunmbents. The set of vacant
channel s yiairPS $SRAAC A RmiMoh Al M6 Larlifle AQWEificatdbnlfib e bn at
wi Il then select one or nore of the vacant channels for _
comruni cateegnone @@AiKron tchigria addepbeides m neetri dvmarp daviec vith earavaidable

out a1y er{eﬁécgl%;ﬂugﬂ:a & %ﬁlan%QL % embodiments, on satisfying a verification criteria, the

GLDB management system provides a reserved communication channel to a user domain

device requesting access.

[0048] According to an embodiment, the QoS module 224 can also include an access
module 248, the access module configured to parse and provide information pertaining to
20  an available channel made available for access to a user domain device. The access
module 248 receives an indication from the determination module 246, either directly, or
through the organization module 242, Further, the access module 248 can be coupled to
the reservation module 242 to obtain information either directly from the reservation
module 242 or the organization module 244 such as to provide an available channel for

25 access.

10049] According to an embodiment, the QoS module 224 can include a device
registration module 250. The device registration module 250 handles registration of
devices or a class of devices which handle urgent or priority communication. Pre-

registration can be carried out with the registration module 250 of the GLDB
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| east one verification criteria and provides a user domai n device
with an available 15 tel econmuni cation channel. In enbodinents, on
satisfying a verification criteria, the G.DB nmanagenent system
provi des a reserved conmuni cation channel to a user domain device
requesting access. [0048] According to an enbodi nent, the QS nodul e
224 can al so include an access nodul e 248, the access nodul e
configure I j - 10 Lni : :

avai 1 201 o shaeRE S A Eh i §Relipt OF Bl UF AFIcL AR oo ifBterto
The accessbtaindiutess 24Qo3 expabiigsinaie GhidBoabtnagombntapsterh elnche teerbotl mzeni, dlre

nodul e 246, . either di.r ly,. or throu t.he. prgani.zati on, nodul.e. 242.
o e - s Tabebe e 550 tAnishle o tnBud dstins ibPEAAZ0: LRl dp ficadd
nodul e 24 4eviedt &iah drdfregiseicd ORitRi thb egliciamt odhlconsd. hwithe 8Rr YétiéeOn

nodul e 242 or the organi zati on nodul e 244 such as to provide an

avai | abl eidentifinstipn.fcopfivmion oF segifognaGrn? HIHGCEES sauetisBnited by thae
QoS nodul A NGl ude:a devy eql st Lan A3 iftN8evi
devi ce regeigéfe @f?@#%ﬁ @ I%gbgﬁfgﬁrgﬂéggé gg{hE% at ?gﬁg g(")Hf-a 8ev(?gcles o?w%e
cl ass of uguéstieg avdeschasHsaul kezivergdih aorembodiondnt, ythe detemmnatimnimoilule 246
Preregistratian can be carri.ed out with e Legi strati.on, nodul e 250
of “the. & BB R BRde S oSt mpade a3f e SOl SyelRg kit
devi ces Cadmkenit/BnSERNRS dcBesd 6 §ire-tepistdbdivitha@@eSEDBOQ QIS faptakdiingd y
in the G.DB managenent system In an enbodi nent, the registration
nodul ¥ 2501 THK cpBBYBicatP uni que devi ce identification or a class
identification to devices that are registered with the registration

modul e 255 th Atcb@rdg'%\’cb GAricus! cdiRHinkdneA b P AlterSARNE ildg@ﬁf dfafe QoS module
registration during a llater access request submitted by the |

regi st er eef elloeation esginpicar be dprovadadyinrasgerdanaggo dbe pleayk depeription of the
regi strat] i | i . e

noan ombolipBebie, b AEHUGEGE ERATHE LG ROGIRRCAAS PRE LA E Bt
with the swegnst lattandabdud erafdl ¢mbodemerfty, the featdiey ias eliscegpad sbovegand

commupj cati o anne cess IS pre-regjstere i th, t GLDB- Q,202
Cor hanar g bRkt BE TEd et R e hT b3 SOBBACIeDt R S BOVATPEL B
enmbodi NENf§teadBY pRbi@idNa théalloodtimt erpinet 22 6P BonPdkE Qarfustdiler database
al | ocati on engi ne can be provided in accordance to the above

descri pti ¥Hvie§s- t he vari ous nodul es as provided for carrying out
various functions in the GL.DB managenent

[0051] FIG. 3 illustrates a figurative representation of a range of communication
channels according to an embodiment. The range 300 of communication channels
20  includes a plurality of communication channels as stored and organized within the geo-
location database 202. In a GLDB management system supporting for example, cognitive
radio or a TV white space device applications, a range of communication channels 300
are allocated for dynamic access. Organization and allocation of channels in the range of
communication channels 300 can be carried out by an allocation engine according to an
25  embodiment. In embodiments, a QoS module in an allocation engine provides dynamic
communication channel distribution for a GLDB management system. In an
embodiment, one or more vacant channels are distributed to the requesting device for

data communication access.
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system In accordance to various enbodi nents, the features as

di scussed above and 15 provided by the G.DB managi ng service can be
excluded fromthe QS nodul e 224 and instead be provided in the

al I ocati on engi ne 222 or along the various other database services.
100511FIG 3 illustrates a figurative representation of a range of
conmmuni cation channel s according to an enbodi nent. The range 300 of

conmmuni cagy ch (aTe | i : b } :
channel s EISO gglt or Zlgglg%%b%gn Lz”@%émug‘ﬁ %H{a e‘ieé’)eégﬁi@“é‘g‘%i%e%gﬁéggs@% v51812
I n a G.DBanmanagergndst, sysGEDEsQppidirtiung a setrofexailgbleor cognt diavely fdile

or a TV white space, devjce.a icatipns, a range of co ni cation
Channel s QRO FGORPE P EDIEARRICE e CoRBHGe i FPH g afeiency
al | ocat i ogeBfrufi NBRNQ@InSmlticdtof, HPNdE At FREIUR subRA W%ﬂﬂﬁk}s wBee &an
be carried out by an allocation engine according to an 25 enbodi nent.
| n enbbdi imewnbents The Sharsglieiea s44 of phaanels elleqatnd terles deyigsrloungess @y vam c

comruni cat I J. byt e t I
o ebod e Ao ANNE] Y LRI debBrap el Ao i, FRARGCRETbENS STkl B
r equest i nchataels elboched taticalecioefiuncacat tarladedspacted BPBR]tYre clichannel or

enbodi nent,, en a user. dopai_n_ device queries th =0 202 with.an
access reﬁlﬁ‘ﬂﬁg? r'f%&“él_fﬁ-' Q[E%:F ?ﬁ} S’ef‘ J?IIﬁ%a"é%Iia‘%?ls %&%&émgﬁ’ IP&L g
channel s {RAndlH8088YLCRAR YsRsenfitiablyallifratdiad AghberCcaNci@hels withid the
comuni cati on channel or a frequency spectrum for cqomrunication, that

i s not0 pr ELBR-Ry2Be clisi mambsy Qrihasndls s BresCHPB-Q fatd prb et dmitadho the
channel OfluARk efa 1@%65&;.@'3'. Oﬁataﬁdeﬁlﬂocﬁ?l@mde(?ﬂa&?elg 0082 GHE P 2C AR

vary in accordance to the device's geographi cal [ ocatlion. Further,
t he channepresentaselydhdicitahachsnmddcopiad edastasctiel dwunds of being oresssvithan

I be i ted.by {he t f I ted far. .|
FLo o, oo angeene chandl Sty BT R coar 10 "RucHERGRb RS dhe "

302- 314, Hicefad kepsing eadant draehilabld. | ustrates a nunber of channel s
within the 10 GLDB-Q 202. The nunber of channels in the G.DB-Q need

not be limted tq the,illustrati ample of FIG 3. .l.n.an )
orbodhirent0s 8 an Ast e issgoaTion SzPa e, SseRE LR IaneT9d R df da; dlpesion
bei ng occaifdcifie DuP GCRRERELIHNBNBRArRclsOfor NBEGE drNpliGay Vidiiin@fication,

application. As such, channels 302, 304, 306, 310 and 314 are
F epr esent 2CPIEE o Pridescaderiorsaidslnes g8 maulagions fnan gppediment, the number

15[ 0053] AgeQldhd1g id Be VALHRY SoRITORML BN LR o égﬁl?ﬁ)?}?]g%rﬁlglg&r TPRAKA dnNafin

al l ocation engine carries out a reservation-o 'S for urgent “or
priority doeminicds bbegrtagcboatiinnghtan qurhodinkend, the raservitioromodulé dishiihess

reseriba vt ile SaRcl TRgLr Aoy e auBedr B nBAS adaiin e the
dynam ¢ ngetshloth@@elk as Beih@eatived Shanhéls N a0 eRdAUiRML, aviildld chamialad020n
modul e | daenr&t’a’lozlhgge been reserved or designated as reserved channels 302 and 304.
[0054] According to an embodiment, by designating a number of channels as
reserved channels, a GLDB management system provides a partition of available
25  communication channels for which QoS functionalities can be provided. In the event of

urgent or priority communication, the GLDB management system can tum to the

reserved channels for satisfying service guarantees in channel access and distribution.

[0055] According to various embodiments, when a device queries the GLDB

management system, the system, by default, only uses the available channels for
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20 vacant or avail abl e channels which have not been utilized and

mar ks a nunber of the avail abl e channel s as being reserved channel s.
I n an enbodi nent, avail able channels 302 and 304 have been reserved
or designated as reserved channels 302 and 304. [0054] According to an
enbodi ment, by designating a nunber of channels as reserved channels,
a G.DB management systen1provides a partition of available 25

conmmuni Cat ﬁ'ﬂ) fhann l Smrﬁl%lca 101, ﬂ} €:Sml;(|)drlT£cngrllton L1 EL8S dgan evfc):e Irc ulres
In the even urgen or prrofrty connunlcaW|on thé manag Heht
system caa cburrﬁunﬁ@nbﬂﬂehmsbfovaahmebavé data,smblcsEJang 02 ewilli ream any
guarantees in ¢ aigfé gceSf nd distrjbution. [0055] Accordlng

vari ous eRPOuMHeAYAlablfcaaElsy &Y PR STPREIRES I HESPRRISEORh agtTelstiuest, the
system t R .8 RID wile 8 4 Ipen ‘aﬁ'& YvARER chiiBieRVREhahke. chrmne e 44
distribution and comunicati'on. In an enbodi nent, when a user domain
devi ceS r etfube dymemidiodon eesatedon adasaiiad|urgent.t rlarasnembastimentc dievesmpistiog
the GLDB- t

enbodi montv T iR A6y O 308 A BEL 17 R AR o 8 fBpmine
return anymuamﬁnanﬂmav&mhabﬁewahannels regardless of whether the
data 5 to be transmitted or received is classified urgent. In an
enbodi nmen e renaln avai l,abl.e channels 306, ,310 and 314 a

Grotri bur SPGB RamPERETEh B8 e R ORISG FhAligs oF Mg erh oo

domai n dewnge- ad}O%ﬂhﬁle chBneipdiheatige yWianutibfiovachaniels; MR 0§ oafath
busy, or where there are no |onger ana available channels in the .
r angel € onfitgecEtll Ban reqEesh &e use tilﬁéesaefé chrsmgls it the datadg be setior receives is

request t@ousert bR Jn%ﬁﬁ%{é?ﬁ' \%Hélﬁﬂl%' évan%m& faﬁafah%rsaarta qepré}eaeme Wer device

recei ved |s urgent. In an enbodi nent he avail abl e channels are
depl et ed, reﬂhgtmmfd@\mwequ@d}msgf dseieukeumnslé@edvél@gmmmeﬂ@mef In

t he deV|ce .S, consi d r|or|t ev

the all ocat |1§P1 (glime gﬁeracehsogzrﬂ\l/e anfelse s asselcs.lb Sﬁ:‘d On & n‘q ogpm%l%%med
pr edef i negkitetia. tle ah @mbb dinat, eliﬁ)ﬂtijcaﬁni engiree222| dfalsa GLDB- Qm@cz rdlo@? dcdebs

t he 02 all ows acce to t he age of reserved ¢ el.s 302
bna obw 16 e ﬂlé%ﬁségftrﬁﬁ?gve&efjﬂ wEh $0% e ﬂ%ﬁocﬂereﬂgesan&.dawcep#q@? rqwce Is 2
devi ce angiy an&ﬁ'@ dé@fcé‘ahcﬁo%gﬁﬁlﬁas @Q&tmﬁm@n%&t SprRAA&S drigish is met.
criteria is met. [0057]1n an enbodi rent, a high priority device can

|nned|ately access and utilize
[0057] In an embodiment, a high priority device can immediately access and utilize

reserved channels for priority communication even when there are available
communication channels. In an embodiment, when the a user device connects with the
20  GLDB-Q 202 to obtain a communication channel for transmission or reception, the user
device requests for a reserved communication channel instead of any available channel.
The allocation of the reserved channels is still carried out based on a set of predefined
criteria. The GLDB-Q 202 allows access to the usage of reserved channels if the device is
a high priority device and/or the data is urgent, and if there is a pre-arranged allowance
25  for such a decision to allow usage of reserved channels even in the availability of

communication channels for distribution.

[0058] FIG. 4 illustrates a flow diagram of a channel distribution according to a first
embodiment. GLDB management system includes communication between device 130, a

geo-location database 202, and regulators and/or agents 110. According to an
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reserved channels for priority conmuni cati on even when there are
avai | abl e conmmuni cati on channels. In an enbodi nent, when the a user
devi ce connects with the 20 G.DB-Q 202 to obtain a comruni cati on
channel for transm ssion or reception, the user device requests for a
reserved conmuni cati on channel instead of any avail abl e channel. The
al l ocation of the reserved channels is still carried out based on a

set of pr i iter : : . e
of 1 oservERtoyaet, WEid R H0RIETaRARE Bbli8 Y AFEER Sul fchBiaUaR0
t he dat a a®QoSrmgedtle 22hfbr ite fdrbveision iof a QofSrcapabilitarkgeGl BB| 10Rancec@Biee to
such a decision to aIIOMLUﬁ%%§ of reserved chapnel s g%ﬁy int

h }
avai | abi | VESPSFROHRMIS It MSPIEITAR ASHIESY 2 SPA1ACPHRR: feirPase @ngcén@ﬂu

i Il ustrat epsaapdodlivy daRalsapR ﬁfferﬁed(i@as“zi‘GLD]E-@tsF/étQﬂthQ.n according to a
first enbodi ment. GLDB nanagenent systemincludes conmunication

bet ween device 130, a.geo-locatjopn database 202, and _regul ators
and/ or® agdiB] 11 @\ ccppding & g ebediments esisfinedh critep pigr (Reseping , Esered

an al | ocatjpRIeReh BE pedAdedMHICHo A M falleid}RlinatiBe niidi 1P 40T SRkl fokdé
a QoS GLDB 102. |

for the provision of capability tor n accordance to

various edbbdieemdisgite shenbodieant, doirsgilaiont end stayderdizetien icontrol, or a
dat abase provided wt S.capabhility.can also be refersed.to, as
om0 o et Sodtohdh SHRIEAN o Al AR oEel o Rl SLE LB 22 B rhne
criteria hwembodiarat, ngrepelamiv ¢ dtaabadizedicn ¢ agrtibeatioh Bode edlllagestifytdevizes
dul e 224.,  According to an

in a teymnation dul e 246 of QS

enbodf(?emn_@?seg P e bt 91 a%&_sss%%@arn&fﬁé T YA SREITORY eRmEUTEPa iRt y
approach jporhiaGib gedaiddgdo Ghid 8dificdioh cas %€$§dlﬁk&dr\ﬁ%ﬂh\é€l?o§ hRROR! B4,
Accordi ng an enbodi nent, a regulatory / standardi zation

certifi cafrendivsdy anpmbodiwent, thy QpSnedde 32 ¢radecudny regisiratian mednle? S0

access an LOkI . i | C o
i nformati g’%}cggr gl? F%gﬁtttgé %ggﬁtoce?ﬁr?i&%aahxé%gcgn gggéllﬁtg %edz%gﬁﬁtisﬁl‘%%e
QS nodul the2&hlatéyyaad diandprdieatam centraldi nent, t he QoS nodul e 224 can
include a registration nodule 250 which can inplenent the regul atory

approagch i dent i f nd register.devi.ges.sati sfying .t he regul ator
o P oaeL, of Bkt YRS B SN AR AAT R0 A O S d B R
cl ass i dethit ink&ahé orixefih B) actask the rdsese® chanéls.da\unGatbotl ihiint, TR tegish@tion

criteria to_access the reserved channels.. I n an enbodi ment, _the
regi strat meﬂl?lﬁ&éﬁ Feeedisy arczaééiﬂi-) g‘gr variops devipss fopregipiptipy & aevibieglagsdP

regi stratiqih fof cRABPleYcSreplegtnfedly it fle fc_eﬁ?i%aﬂgheofmee IT® Bl SRERFIDY

using the certain portion of the ID bit fields of the device to
det er m nedevige teldotemaing thegtaviog prievit levehsAsm esemmppd. & aniID consiptDOE 6 Mytest s

of 6 ﬁyt Che first 1 Byte could be used to indicate the device priority level. The remainder bytes
are for the identification of the device. In an embodiment, having a lower ID can indicate
a higher device priority. For example, a device class ID of 0x0F XX XX XX XX XX
(hexagonal representation) has a higher priority than 0x1A XX XX XX XX XX.

[0061] In carrying out a distribution of communication channels in response to a
25  request from a device 130, information pertaining to the device 130 is obtained and
passed to a determination module 246, which uses the device identification information
to locate a device class ID as stored in the registration module 250. Once the device class
1D is located, the first byte indicating priority is processed for determination whether a

reserved channel can be made available to the requesting device,
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20 the first 1 Byte could be used to indicate the device priority

| evel . The renai nder bytes are for the identification of the device.
In an enbodi nent, having a |lower |ID can indicate a higher device
priority. For exanple, a device class ID of OxOF )OC XX XX XX )0C
(hexagonal representation) has a higher priority than Oxl A XX XX XX
XX XX [0061]|n carrying out a distribution of comuni cation channels

inres pongﬂ)t 20, he gérd eaﬁteerroﬁHlltl)e‘?lt qﬁ'\é%ﬁﬁtor@fb cdntk P&gﬁﬁ%{llﬁga ‘threshold’

pertainin evi 130 I's obt di ned and passed
det er m nafdroclagsodisl & mtlf}m/demhesuﬂms ardrelaelﬂﬁedcas ihdeingi Higle giriooify. In an

information,to | ocate a devi class .l D as .st red i regi st.ration
a6 b ambedtngtt M wluioe 195 580 TR FenSiRht Sriddig FFREL e 1o

i ndi cat i nghRhi REighdted OxIT @€ @SSt bRt f&ea@ﬁdébmlaetﬂd@mdméédr@ry pribrageThed
channel can _be made available to the requesting devic

[ 0062] Ac cBydserijass dDpan gl dugi crarpined yithedy sargicd 1D pie dé‘élﬁe depending phgvhiehe
a threshgrgc%&g@£%£@§§m5g§¢§@thﬁp%k@% devices that are classified

as havi ng priority. In-an e ment, the regulator 110 can
provide a registration nodule 250 with a class | D whi ch desi gnat es
OxFF as t Hl@ﬁﬂ r stAllhytlEh the daigepinge Somiihe sages dﬁmcerr@étdm@ﬁw@ﬁ irgsyuire ighphe

o devi ce hans uilFal.Al 8208 £IPLOSH N 4d. B S8 f&mﬁléﬁa Fhafl UL EP

dependrng on service evice 18 curren t 0 access.
[ 0063] Al' t hmdgllg atrhﬁerdaﬁchng:map ﬁon‘ﬂeedrrdahﬁmamssj esxhllsea meter taaiparisemessegs

[ hi gh t | t t ai d t d
real - 1§ ot Bt sobiseisrhofid hoSe kB oo G mot or 1 eadi ng

may not need real -tine access, whilst a neter tanpering nessage 10

sent by t[o@6snar AcoBdiig ﬁir@[uledlbbamara begigeribn Whédule 25 Gan patrgrdut ya
[ 0064] According to an enbodi ment, a registratjon podule 250 can carry
out a regle@SHaqNoPropyse Mutsa GrauiRter crrea@emaﬁodrlelﬁrfy adisiitcers & destatidgviges

devi ce or yRioflASSHnRide A8 Priohf, MRAGE Ad fichiRBIMAE H@gcégr\iﬂ‘ﬂﬁh b¥e ?ﬁ’dtl%ﬁ' gtlst

and include these devices wthin a registration list or table
t he regi sorableonithindhd wgzgation modwle @i oldi aneernbodimhents @lgrrsglstmtroonnodule

odul f5  250is provided with a list of device class IDs by the regulator during the registration

process. According to an embodiment, during the registration process, various services
which can be undertaken by the device or the class of devices can be classified and
registered within the registration module 250. In an embodiment, the registration module
250 is issued with one or more service IDs corresponding to various services for which

20  the device can undertake in the delivery of data communication.

[0065] In an embodiment, a small fee may be imposed for registration of devices in
order to deter devices which do not handle urgent or priority communication from
accessing the reserved channels. In this case, only devices which have satisfied
regulatory/standardization/certification requirements are able to access the reserved
25  channels through the GLDB-Q 202. This frees up the reserved channels from access by

non-urgent devices which also create interference with communications.

[0066] In 402, a registration module 250 initiates a registration with a regulator or
agent 110 and requests for both device and service IDs. In 404, the regulator or agent 110

responds with class IDs for priority access for device and service. The received class ID
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15 250 is provided with a Iist of device class IDs by the regul ator
during the registration process. According to an enbodi ment, during
the registration process, various services which can be undertaken by
the device or the class of devices can be classified and regi stered
within the registration nodule 250. In an enbodi ment, the

regi stration nodule 250 is issued with one or nore service |Ds
correspon . e .
inder a1 OEn EORUSIBEL 5o Bln WG 250 r LD pHEE [ EaBR. 1t is alo
enbodi nentssumed edt| thé eegulmyr reagenpd @ diad ehcadggirstidat rarssofinddisiribeson n
order to deter devi ich do not.handl e urgent. or priority

commini cat 4 BiCleBsth ot Raicd L iilie | B L bl s vase,

only devi ces which have satisfied

regul at or Wostpndds dDg.ad devideCisNtactdssatthe GLDBIQI SySBRIMR talseckadek&sstt® one
access_the reserved 25 channel s through the G.DB-Q 202. This frees_up
the reder (EBOEhSIRBIRICHINNshapRels Ori{ABBHIRE g FRecyBIG a8k CURMERCaljogo In
create i nieg f@EBCHBYY tBuERMIUR] 62thANDle LRAREK! Bod@%er, Rn&BYIRE N3t beN
nodul e 250 initiates a registration with a regulator or agent 110 and

request s filablgtdhaniwld waramdllgedivitng th@sthererarel 04 aveitibler dgonels or slyuld
agent 110,respopds, W th cl ass.l for priority access.,for i ce_an
corvi co. ArASR ORI LB RN Thonle, RACE 'Y o BHGAE s e BB
regi strat caninoogily proxblds fadbusg aegpatiset dfiee naaamber of ittenfpig ltsodasdsucand in
t hat e regul ator or agent 110 has al read rovi ded access and
distr .Nt;ut f‘ﬁﬂ TesBist APt 60 eV ﬂaaneelﬁg I BEEFIR- Ehdivifisy cxample, a
di stribut ,@R.delBOC4 lsBeldBbconhette £ Seckdfal RGO AHDRS cHAMBl BulpBaiRt6 X SAREY

202 to seek access to one 5 or nore conmuni cation channels for

t ransni t t thegpto i theawnalianglit] of shecepmrniiiention ghannehwhigh appases tolbpRvalable
returns am'b?&ﬂﬁFEQXﬁ&%ﬁﬂ$ﬁc fAgnnel s. However, should the |ist of
avai | abl e channel s ‘Feturn nul | indicating that there are no avail able
channel's or shoul d devices fail to access available channels, where
for exanpl0968} he Upeairkceining ¢ hvequest for eeresntrorgsiryedpoelomnelasthe Uas-Q 202
respopse after . t_ ofe att ts,i.hhe devige can, .in 10 41
Feauelt CalvelE PotiaRin & B AFBIS 190, Rkl B8 et R s it o
anot her edaapliggtioa mséule dd| ehichabariesckut @ doeedisst D dochdemiwigliy the
avai | abl e channel byt fail_to connect fhereto if the actual,6 quality
of it he coHIALAR PORule Rae SFICErP ap SRdr SR e b Fasume dedicndsd ts

sui t abl e §REen€ OHAURE BAbHRNevel of the device class ID allows for access to the reserved
channels with respect to other devices requesting the GLDB-Q 202, the determination

20 module 246 grants access for the device 130 to use a reserved channel for
communication. In 412, the access module 248 is thereafter activated to grant access to
the reserved channels and provide reserved channel information to the device 130 for

transmission or reception access and data communication.

[0069] FIG. 5 illustrates a flow diagram of a channel distribution according to a
25 second embodiment. According to an embodiment, a technical control, or a technical
approach is included as a criteria for accessing reserved channels. As before, predefined
criteria for accessing reserved channels can be provided and stored in a determination

module 246 of a QoS module 224.
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[ 0068] Upon receiving a request for access to reserved channels, the
GLDB- Q 202 15 obtains identification of the device 130 nmaking the
request and provides it to determ nation nodul e 246, which carries
out a device class ID location within the registration nodule 250. If
a device class ID pertaining to the requesting device 130 is present,
and the priority level of the device class ID allows for access to

t he reser ha W 1 h : 0 I VL i :
Goe @ 200 110Fe” ancefil ol ERGREchl Utk B MEER EE S IFor
devi ce 13@ckptionse uageanesepnedy chramaelcationr mayosemd rireqicsian thd GLERB2Q 20h &

access nodule 248 is thereafter activated to grant.access to the.
Fesor ved. CHENHAF SoVa" SFOPE HE oG LoiPEUE AL AR AP A B 1eb s of
devi ce 13@vdilgbleich@aSRiafSiullp o8upidiGRR Chitidt BE 6RE Fofdehrblaficktion. The GLDB-
communi cation. [0069]FIG 5 illustrates a flow di agram of a channel
di st ri but ReAP2aeeoantisgessytodho psemedehmpethalisr waiiain tosbpistl ¢rifgiatae: mel.
enbodi ment, a technical control, or a technical approach is included
as a critgjord f OrARGREERSHONE dRRAINER SPRRARLS cafSorREERPR belhE LRI
criteria Tor accessing reserved channels can be provided and store
in a det e?0d aealyzire chrdnéleacoess chiragteid¥iss, mvdu e rez@wing holipl] kedwekiifiom
to an enbodi nent, a .dev& ce 110 .whi,ch re%i [ es tbr ansm,ssi on _or .

i on &ous cohn?ctm,cl_; evices .Jﬂ?at certdain cha ft:ls are busy; a d8v1ce havin rg-ntwd
reception Of uUrgent of priority comiuhicatl on” may’send a’ reques 0
t he GLDB- &n2eairdgonific & pasrided @r éssithweichatiddd oe thantéldésr X numbed ofttinie; or
as pr?- ne% tiated, onl flfter the list of avail abl e channel s ar
ful I yl%cc B?rédt neEvEsen Hisiudge aﬂs‘érﬂe?tﬁypecBhﬂpréyafl?eéf)ﬁgefﬂese@m? &b 202
nay grant e@p&Ement heli@Bnic8S@fiMatrehRkaBR8hBcBAidtRE of @k LRAhels®S BRiatBkd in
criteria are net. 50071] According to an enbodi ment, such criteria can

for ex arrpthé (H@Bﬂé Qﬂ_.@a@e@@gc.ii@ﬁm, Jhei tg@péquﬁﬁgqia @%@g)scharacterisﬁics of the
char act er bw?aglhﬁlﬁ ’ch%“}%ﬁa§§ glgrapa! Aé'cécgg c'P{HxlaFt'eHén%s faggas _ F)eé‘d Eﬁe‘a{@ @EPB%%O?_.

connecti ng device ain annel's are Vi ce having
re-tri ed Aoccunéiagitegn winbddimept; thel atipetiaoranthiedtasddbart ddmodl aneess cloracteristics

channfgs for, X nunmber o{. ti rres;BE}r 10 where the device includes an
ur gent? t yldeBROB P AR ined el 30y send, etc. In an enbodi ment, the

technical criteria relate to characteristics of the channel s as
or gani zed[iom2]t he SGIDRer@202ind | ihfeinagiohotlicMedied tahé k&ehup-eadaterint elfid a

relate to characteristics of the avail able channels, or channel |
access c h%t%%iogtmw'lea%%ﬁo#@aﬁﬁﬁaﬁpﬁ‘n& fi GRoR: eymiganic Mg ifg
an enbodi fRBlses tHAR B¢ | LeBhriad CRP RRt-PREEFiInGN akdANARL: aﬁgl%sanems/audiﬁng
characteristics 15in relation to a requesting device 130.
whenever required.
20 [0073] In 502, a GLDB-Q 202 initiates a registration with a regulator or agent 110. In
504, the regulator or agent 110 responds by granting access to the GLDB-Q for

communication channel distribution,

[0074] In 506, a device 130 accesses the GLDB-Q system 202 to seek access to one
or more communication channels for transmitting or receiving data communication. In
25 508, the GLDB-Q returns a list of available channels. However, should the list of
available channels return null indicating that there are no available channels or should
devices fail to access available channels, where for example, the available channel
continuously provides a busy response after # number of attempts, the device can, in

510, request access to reserved channels for data communication.
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[0072] Such criteria and information are stored and kept up-to-date in
t he determ nation nodul e 246. In an enbodi nent, the type of

communi cati on and provi ded accesses can be recorded for

post - processing and further inprovenents/auditing whenever required.
201007311 n 502, a G.DB-Q 202 initiates a registration with a

regul ator or agent 110. In 504, the regulator or agent 110 responds

by granti I

i st but TSP L oghaf etdfiac = deal B LTV IEBE O ERBES dgerminption
202 to seaiodalec%fs dfot}mnéimB Qolcanemrpma:nsmnglthel neqwﬂaﬂeﬂmh freaslpect to the
transmttin or.re data c nnunlc ti 25 508, th - Q
Feturns. abTeeTned dahni 6T SideteBRigaR pREel O ook
avai | abl eq&hanpahsmetcft Wih tHé”ré%wtfHﬁbﬁ%édiﬂb tthainds§i2k Byd Bf AR anadd, A e
channel' s or shoul d devices fail to access avail able channels, where

for exanphemberiaf wgirigs 1thplsecremahneiailetlpchensli sampop po gprnested Wi ypr with
response phtel %HETQ%EC&{ oﬂ? bfed EOEmdRY LGS G@hnel! 15% 6@%%&@%%&
access to reserve annel s for ata conmuni cati on.

r ecei vi ngciterie cargdst safigficddychs mqtict femahy daviahi@Ontk sI;atehhlﬁanon module 246
determ nati on nodul.e 24 rries rocess ng.the r est
ool BRI et D S e gl R Ep Ehimids, dp s FA 1R

t he det er gaceat moduleds |1§t}%%ﬁ6ﬂ"|&ﬁkf§teﬂ|€twgﬁﬁlt raade@mi fleSre¥ridd dHagnels and
registration nodul e, the nessage type of the device, the 5 nunber of

retri 88 | proyidedesaryegl Shannel; inomnatiorh inthel devicano0 198 teBtRistie @ FFaeRtion

wi th reasgns.fan shaichedAfGRSs onto a provided communication channe
If the pre eternlneg criterira can be satisfied by the request from

t he device 130, the deternination nodul e 24Bﬂ8rants access for the
devi ce 130076l usdcaormsetovaderabrsdiment, ther GbB #108 &an sALTY [oft § ppocesshel

access nmogdul & ﬁgﬁl 180k S El%‘éﬁ&acﬂétﬁﬂ B iV L%&'rggl Qr?llé fbﬁsﬁletdiﬁ]%"b 202

reserved and prOV| reser orhatlo
devi ce 136hnf1mhcite and pioskle ol @itenieboe pisexwnd a}mnslgceasd uﬂaaivance to connectmg

ggm gocactlééronrs %,2126 l@)%%l%nql tﬂg cg*lt%ngrc]:ag ?rJE: gdeqt%rr}s suglb gs t%‘é num%er og retrles
number of ACK failures, etc. Whenever the device 130 meets these criteria, it is able to
access a reserved channel by sending a request or notification to the GLDB-Q 202

informing so.

[0077] FIG. 6 illustrates a flow diagram of a channel distribution according to a third
20  embodiment. According to an embodiment, a market-drive or demand-based approach is
included as a criteria for accessing reserved channels. As before, predefined criteria for
accessing reserved channels can be provided and stored in a determination module 246 of

a QoS module 224,

[0078] According to an embodiment, a small fee is imposed whenever a device
25  accesses a reserved channel. In an embodiment, the fee amount can be adjusted based on
a demand for channel access. Coming up with a small fee to access reserved
communication channels for priority communication may be acceptable, especially for
devices which perhaps have a great need to access communication channels for urgent or

priority communication. In such a case, unnecessary access to the reserved channels can -
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pre-negotiation in channel distribution. In carrying out
pre-negotiation, the GLDB-Q 202 can indicate and provide the criteria
for reserved channel access in advance to connecting 15 devices. In
an enbodi ment, the criteria can include itens such as the nunber of
retries, nunber of ACK failures, etc. Wenever the device 130 neets
these criteria, it is able to access a reserved channel by sending a

request. b paLLL SakIAM, Wi e \FoRPuR 20N ALEING Aol AORENEL Coo

illustrates a am o di stribution accor

third 20 bebddfitedewith rdyacbiodicn gettlement ie nirohpi@ndntateonreiskelt a drarles doven
demand- based approach is included as a criteria for accessing
reserved BPARHE s. As before, predefined criteria for accessing
reserved channels can be provided and stored in a determ nation

nodul e 24f)00%] a2 @ &n eRBuditeRd he GODBEY A0T st fufiet Pnpdéma@nadaddimNiysteth
smal | fee, |s I nposed whenever a devjce 25 accesses a reserved
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demand f OHe\Hé'EaE'éiﬂnc%éQ@%sbld%J‘Q MPer¥d By ?nééT% lobla@f aE&:ss"‘@&%Sl%served

reserved communi cation channels for priori comuni cat1 on nay be
accept abl egmmspiedioal dhymfed)pvci'enhaml@vm a’he;f@erfoapbtah?@n&acaesgrteahe reeatied o

access co ni,cati o ch nels for or| co nicati.

I n such aagés% Cﬁh thes anﬁ %égwngo W serv h%haﬁ%%Ysoﬁéﬁmﬁ%g%
deterred, ccﬁﬁmmbﬁioln)chWﬁﬁis atnbala/cbammﬂ ﬁ©hﬁdl=ﬂrﬁ:|e§ regingtchhinelisabdse.

Vari ous nechani snms can be adopted with regard to fee settlenent in

the i | e ti of.. such a rket-dri n c 0079] I n an ..
eeodl henbo8pRe Alpduists ancabopede S0%nr SREIPREN Wikl el baion
in the pr@uhsi@pulefor 8 68H% 110. MesR VROregllann el Sgdnor 16 QEspURIsCRt f@ftind N
an enbodi ment, a device can increase a bid up.to a reserve bid price
to obt ai na%é@é@@q@%B&&ﬁQWL@m?l@am GitEdiaRel over ot her

devi ces. The fee for obtaining access to the reserved channel can

t hus dyna[ﬂosﬂl ly n@b@@%ewcmab %é&@é‘e% tﬁéJGLb% QUPRLH 20D 1@ Y& aa@ése to one
comuni cation channel's and the denmand from devices requiring channel

access. 10 00B0joNwEwHeltieg chennels Biiedsmting o1 fFcgpng datagmBn@iogen. In

initiates r

regul Bt or 05 UESEPBRA SOl et UL RLRN cHhnd OB bn pdbhqinn Bk pbS;

communi cafee dbr edvasie] redersed icharinels rean [4M08ld provEle6 byathd avLIoB-(Q1 202 to the
202 to,.seek ,access. to

acc t he GLDB-
Commun oo BT TERARRES 30 01h PERETE CRRch TPBUR, Higkbdeles In 610, the

communi cagdvade 130N can request access to reserved channels, together with a confirmation of

acceptance of the provided fee for accessing reserved channels.

20  [0082] According to an embodiment, the GLDB-Q 202 can further increase a bid
pricing for a fee to access a communication channel based on demand and/or history. If
such a fee increase is carried out, in 612, the fee rate for accessing reserved channels is
published and informed to device 130. In undertaking such a market-driven approach,
where a device undertakes the payment of a fee for obtaining access to a communications

25  channel, the device is provided with either a flexibility to acknowledge and accept fee
increases, or is provided with access to a device operator which provides the acceptance
of such fee increases. If the fee pricing is agreeable, in 614, the device 130 accepts the
published rate and informs GLDB-Q 202 thereafter. The access module 248 is thereafier

activated to grant access to the reserved channels and provide reserved channel
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15 608, the G.DB-Q 202 returns a |list of avail able channels. In an
enbodi ment, the price or fee for accessing reserved channels can al so
be provided by the G.DB-Q 202 to the requesting device 130. The
access fee can be a mninmumfee for access. In 610, the device 130
can request access to reserved channels, together with a confirmation
of acceptance of the provided fee for accessing reserved channels.

20[ 0082] ﬁ&g a!nBﬂ (P @0 §apQM riﬁmfor sk %@Qgce}?&{h F4ieidd€hnd data

i ncrease a pricing for a fee access a comuni cati on channe
based on d@mnmdwamﬂvor hi story. If such a fee increase is carried
out, in 612, the fee rate for accessing reserved channels is

publ i shed i nfor t deV| 130. nder t.akin u .
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bi ddi ng schenes, In ot her enbodi nents, the pr|C|ng npdul e canp al so be

confi gur eehange dag mymbgr of e vedashaanels runge cefain galidedacs gr r&Y g
access t oy dbeRe:Y el ORI Sn é&&ﬁﬂ}léﬁcgrﬂea%@eat% PO B Nfsed in the

vari ous fe tures or approaches can be’ combined 10 to ensure better
spect r um lbandlihg af ¢lomneltresesvattan Ninzinrdnriy d @St lagullaer GrDfx @cettgin ammber

enbOdiSma ng ofc { heels a rese%edﬁ%lannel aqnmd(r)]fnSt ; ghogj‘in ne a él(I;)F) prgvltc%oclg F}v?tfl?he

allowed t9 ¢ ange YRe hunber ot 't ede cer
gui del i neprewgewdeobhbygetthe naeged @ﬁcmmnelsﬂmiaf fﬁsagatiom dvheanbzdionedqtizeda
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not provided with the prerogative to change the nunber of channels
under r es&couiingy In waembiodinont, e CAHR-LPZ ohp prasgairfpienbeieé Fradesihsia

t h t f
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regul ator accordingly. In an enbodinent, the GLDB-Q 202 can present a
nunber of [0083Jues mcaﬁma e ani enﬂaoiimnm,wasenn@iypmmci dllycaion @eplroadl isnsedkase

t he nunbe f esers annel 0851Ac or di odi nent., . a
seni - dynalie denfIFECI Fanl SRS alon 18 48 SHSARNE] dfs, SR AR o iR o
reservati¢tingd fheallﬂmbﬁb@ﬂieﬁ@frﬁd, cHalifel£b498d Gh ZQ&geSof&lJ:dcﬁa\&ﬂdhilﬁlels provided

by the regulator. In this case, the GLDB-Q 202 can determine a current number of

25  reserved channels based on real-time demand from the devices. In an embodiment, the
GLDB-Q 202 can reserve as few reserved channels as possible, to allow more available

channels for smooth communication.

[0086] According to an embodiment, a fully-dynamic allocation approach can be
used in the handling of channel reservation. In an embodiment, the GLDB-Q 202 is

21



change the nunber of reserved channel s based on a range of reserved
channel s provided by the regulator. In this case, the GLDB-Q 202 can
determ ne a current nunber of 25 reserved channels based on real-tine
demand fromthe devices. In an enbodi nent, the G.DB-Q 202 can reserve
as few reserved channels as possible, to allow nore avail abl e
channel s for snooth communi cati on. [0086] According to an enbodi nent,

fully-d ti
channe] 1 aaid, AunohE NEtoZ R’ ARGR RE B E KBo R BRI I,
wi th the bredetetnyined nomberge rebevaldizenclofInraasenweinehatha dfIsDB WP 202) can

B0 O 2050 H BRI 16 RO CUPer S i RATFEFS MRS Yihanncl

maxi mum nevlebleOin Ghaanekise @UBB-@I02 cah BetbMiSe ERSRIMHNES fbdPPed Rl els
can determine the nunber of reserved channel's 5 based on real -tine
denmand® f r Bagce RB repblimegiemand fgy the deiessng t o vari ous enbodi ments, the
GLDB-Q can i nclude one or nore of the above di scussed features or
appr oachesgogh] detQLaidtge VaRSusSahbaidaid, ale 6LDH-QIGA iftlidd SRR nYP8r
reserved channel access. [0088]FIG 7 illustrates a block di agram of
a nethod #e(bare disdisayl featusas ArGprvbdts i dttemtiningehp seiséationipE clitoda ire.
Met hod 700bt%1%§] br%se?veﬁ%har?n%l ;C%rsscom"runl cation channel distribution in
a tel econnuni CAL I ONS frequency Spectrum In 710, the method can

i nclude reserving, for a predeterm ned geographical |ocation, at

| east one[M8&runifd@t iTonllsharsned bhodkedmgtaine odt a tthethpd €6t ecovrdiegl to an

h t f t ication. In 720, th t hod
06! TR0 et e Bkl bk SR B st i BB
channel r gsanselktigitionih @kdlécy niumdaibsofréq@Bnypeetunp Th 910,tNe MEGYE Sin

criteria |s satisfied. [0089] Such a nethod as E)row ded and descri bed
i n enbodi HERES reservinge fosraguediterpringd) gsegraphical Jepation @b lpastypng copmygicagon

capabi | i tyh 408 Qédbdsin¥e Oft S@lVi fredd&ledOPERtdpRdal location for priority

communication. In 720, the method can include providing access to the at least one

15  communication channel reserved for priority communication when a priority request

criteria is satisfied.

[0089] Such a method as provided and described in embodiments of the present
disclosure advantageously provides a capability for Quality of Service (QoS) operation
for shared spectrum communications and management, Such QoS capabilities are highly
20  regarded in consideration of high value, high priority data communications, which desire
for a regulator or a service provider to even grant performance or operational guarantees
in the accessibility and quality of communication channels. Other advantages include the
efficient use of reserved vacant spectrum, either from the current pool of licensed exempt
spectrum, or from another set of spectrum identified by the regulator; utilization of a
25  licensed-exempt device to use the reserved vacant spectrum for ‘urgent’ transmission so
as to maintain QoS requirements; and control of permission for accessing the reserved
vacant spectrum through various criteria such as regulatory, technical or commercial

criteria.
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for shared spectrum conmuni cati ons and managenent. Such QoS
capabilities are highly 20 regarded in consideration of high val ue,
high priority data conmunications, which desire for a regulator or a
service provider to even grant performance or operational guarantees
in the accessibility and quality of comrunication channels. O her
advant ages include the efficient use of reserved vacant spectrum
either fr e r i : fs £ r

anot her | soVo0 s ah Eloin T blyHER S LRNBER e LdiThniOlioh cBifngl |
25 | i censedemxatiopt fidmy iac eerviseupwvidee ands eompiling athentommeoication febannel
‘urgent' transm ssion so as.to nai.ntain S requir nts; .and control
of | per i s IR 358 8R8RR G TR LS RS Rrelsn R P A BaGRd car
various cCidchileii@entitiif, 38 & RULBIGRY] pdstiediNh pRlralQy of e6MBIBicalion channels
criteria. [0090]1In an enbodi ment, the method can include receiving

commun? c afssseriie anthe prodaeaningd ewgraphisal lgcationyingas eghedinga, thgyaethod can

conpi | i ng; C BheAth ONLIGRERNELs | t: a o]
connunica?#gﬁecﬁgﬁgeF%ft?ﬁ %ﬁﬂéﬁﬂégiﬁgﬁﬁg t ggﬁe?ﬁ%gdgaﬁﬁgﬁh %d% the
i denti f yi prgdetbmrined grogthphierlntbertion parsictésodistrboupbmur al i ty of

conmmuni cation channels 5 accessible at the predeterm ned

geogr aphi [@E’ALOC% b Bunpbdlndh SR IPA et iR ARIAR A, LBGAERon of o
organi zi n pIuraF| y Of Meomutii catl on Channel’s accesst bl e at” Phe
pr edet er nragecstige dgviaptvith alredistend i identifio aticmcmdssretitiag td Nubdrivad dEGES 1D n
an e di nent, . the nmethod. further includes verifying an .

dent 141 T gfanze] access s@wmea@%ﬁ?%owﬁhe RripRrequgst caiteria.
identification codes relating to authorized devices for 10reserved

channel apwesp i M ehebbdigicht) theSadthed RethbOAclofcstddRmalnin datiyfadRAUSIHe
criteria. [0092]1n an, enbodi nent, the nmethod further includes

det er mi ni RACTEXIFERE ¢ e Based 08 4prignty njdicgionendt ancidpptification gedeqlos shey
priority ﬁﬁg&ﬁﬁéhgﬂc@f an identification code for the requesting
device. [0093]1nh an enbodi ment, the nethod further includes verifying

an identification of a _ . L
[0093] In an embodiment, the method further includes verifying an identification of a

15  service application for the requesting device with a register of identification codes

relating to service applications run by authorized devices for reserved channel access.

[0094] In an embodiment, the method further includes analyzing channel access
characteristics in relation to a requesting device in checking the satisfaction of the

priority request criteria.

20 [0095] In an embodiment, the method further includes providing the priority request
criteria to a requesting device, and making a request for access to the at least one
communication channel reserved for priority communication only when the priority

request criteria is satisfied.

[0096] In an embodiment, the method further includes making a fee payment for
25  access to the at least one communication channel reserved for priority communication in

satisfying the priority request criteria.
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15service application for the requesting device with a register of
I dentification codes relating to service applications run by

aut hori zed devices for reserved channel access. [0094]1n an

enbodi ment, the nethod further includes anal yzi ng channel access
characteristics in relation to a requesting device in checking the
satisfaction of the priority request criteria. 20[0095]1n an

o oo oot TR IAnldEhOR leNGLUAR TuRi@hALAA dRGIRRL U ¥ pigding

request c 0 a reques evi ce
access t osthemedh nlakagtthe fte pagnmnmrﬁoc adcessno dhaatriedst omsamwedhiéation channel

priority conmunjcat.i on on mhen t he .prijor request criteriais
ot Dt i 50 SPOBbRY PHOSH CmuAaN n FHE HEChOAT Y aars Fhielibdes. rmki ng
a fee paynment for 25access to the at |east one conmmuni cation channel

reserved {0moSpri @iidny efdOMMRLE atht Oflethtd Safth&f fich@ed Reseplingdral hymber of
request criteria.. [0097]1n an enmpodi nent, the method further
i ncl ud®s ERBIYFsipnyFhanngls ho dirivgits CRERMIGHioR | g changinee e aymasf: of

for accesgyh@uhiBRich! cHaBASS ré%@ﬁze& O HRbEF doinGRAROE balRSGT USinlaRl for

priority communication in satistying thée priority request criteria.
[ 0098] | n eem@mbioaiiomehennel besesset hod further includes reserving a
nunber of 5 communi cation channels for priority comunication, and

changi ng Edb@ f‘””‘?r?rarPfe EHtC Pé ORehNENARHE 1‘3«?18&%9‘%&}%@119@ AR
comruni cat1 on based on or comruni cati on annel "actess.

100991l n pmdaminndedmgraphhel lmﬂinbn,da pluralibyest dommhundtesion cleanhelk yeaegsiblé ar
the 10 the predetermined geographical location; and reserving all of the plurality of

communication channels for priority communication.

[00100] FIG. 8 illustrates a block schematic of a system for communication channel
distribution in a telecommunications frequency spectrum according to an embodiment of
the present disclosure. According to an embodiment, there is provided of a system 800
15  for communication channel distribution in a telecommunications frequency spectrum.
The system 800 includes a reservation module 830 configured to reserve, for a
predetermined geographical location, at least one communication channel accessible at
the predetermined geographical location for priority communication; and an access
module 840 configured to provide access to the at least one communication channel

20 reserved for priority communication when a priority request criteria is satisfied.

[00101] In an embodiment, the system includes a determination module configured to
verify an identification of a requesting device with a register of identification codes
relating to authorized devices for reserved channel access in checking the satisfaction of

the priority request criteria.

25 [00102] In an embodiment, the identification code comprises a priority indication for

reserved channel access for the requesting device.

[00103] In an embodiment, the system includes a register of identification codes

relating to service applications run by authorized devices for reserved channel access.
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pr edet er mi ned geographical location, a plurality of comrunication
channel s accessi ble at 10t he predeterm ned geographi cal |ocation; and
reserving all of the plurality of conmunication channels for priority
comuni cation. [00100] FIG 8 illustrates a block schematic of a
system for communi cati on channel distribution in a telecomunications
frequency spectrum according to an enbodi nent of the present
di scl osur cordi . adi re.ls.:neovi f em
800 15 o[PS b b B RSB bt od i Bl Bon P L
f r equencyamberetchammel heessydtaertedi®icsi in ctlaiestoan regsestivgideane mchiebleing
configured to reserve, .for a predeterm ned geographical |ocation, at
| east onesaélﬁﬁﬁﬁﬁ‘?ﬂ%fgi}ﬁ%‘wlgﬁéﬁi‘ﬂﬁ tcH€8ssi bl e at the predeterm ned
geographical location for priority comunication; and an access
nodul e 84[p0ges)f | Gubeembedipknl tdayacaasdudd o dberinatioR flodeRe&onfigured to
comuni cati on channel 20reserved for priority comruyni cati on when g
priority P@éﬂ&‘éﬁle BHORIE IPQueplsCrighly Wr ¢ EdLeqing HEYIre,| WAL TSR FRIHES [@the
system i ngloudes e dela5HmRAohriRHYA Sh&RRT FBYLEH i Pribty t¥mAfinication
identification of a requesting device wth a register of
i dent i fi cently orher dwbepsioritl rpquastcritorim sttifieded devi ces for reserved
channel access in checking the satisfaction of the priority request
criteria. 01 [ ; ' LT [ o
conpri sesloﬁi&oﬁi o?‘?%@é@%ﬁﬁgg i%g S?%If}ﬁ e edsdgr%%%gﬁ%gaﬂﬁgﬁfeé@@%@&ﬁg#e?ﬁg
request i ngfdepaiyment HpOBLOS]tolthe atrlemmbwdeomantnicdtiva chystcbresemed fod psiorty
regi S]E er of identification co.deé relating to service applications run
by authorfugugesiopdon dredpetig 98¥C hannel access. [00104] In an
enbodi ment, the systemincludes a determ nation nodule configured to
gna! yze Cmﬂmlk- acaﬁﬁanlsdmafl el sﬁsitaf ihcﬂud@l @tbiidiing enodulee cpidighitedgto
evice in checking t satisfaction of the priority request criteria.
[00105] Icelme @ﬁﬁg‘amntgﬂfﬁ‘;quf%@géﬁ@fe%f*ﬁcm&meﬂsb@&a%w@ﬁw ﬂatm%ﬁ%@}a dfice
confi gur eghvbfing ForPA¥ds0R hBCat AR ok YookBlGShiof chhflel feskRre@ for priority
requesting device, and to receive a request for access to the at
| east onecapyRwIgEtEAL | on channel reserved for priority conmunication
only when the priority request criteria is satisfied. [ 00106] In an
erhocisTeNfop1881C_8Y 3t RLbMAeHE e 3ydlrh SR ATL EvARA HIMIE Dod frured to
receive a fee paynent for access to the at |east one comuni cation
channel resevyedufber gficoomuncation cloammels ifergiriovity foromuzcatmguast iormange

device. [00107] In.an enbodi ment he system i.nc¢l udes a.hj.ddin

todul o coF PP bR APaR S PSRN ACT RetIEe PR Bisg L bR on o
accor di ngddnand f&i BeinnGicEbe Blnng avedskng the fee paynent for access to
the at | east one communi cation channel reserved for priority

conmmuni Caltﬂi()i)&] In an embodiment, the system further includes an organization module
20  configured to identify, for the predetermined geographical location, a plurality of
communication channels accessible at the predetermined geographical location; and the

reservation module reserves all of the plurality of communication channels for priority

communication.

[00110] The above apparatus, method and/or system as described and illustrated in the
25  corresponding figures, is not intended to limit an or any apparatus, method or system as
according to an embodiment, and the scope of the present disclosure. The description

further inciudes, either explicitly or implicitly, various features and advantages of the
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15[ 00108] In an enbodi ment, the systemincludes a reservation nodul e
configured to reserve a nunber of conmuni cation channels for priority
comuni cation, and to change the nunber of communi cation channels
reserved for priority conmunication based on a demand for

comuni cati on channel access. [00109] In an enbodi nent, the system
further includes an organi zation nodule 20 configured to identify,
for the phRdRWeRYA&H agﬁﬁﬁflg%ﬁﬂfé%eslew&'l&ﬁre FhRhWaR bt e¥coMpassed within
comuni cation channel s accesSsible at th predeternlned geogr aphi cal

| ocat i on; amARPardtes, medwd\pasystam awrries Wéb@dlv@igsuaet | of the plurality of
conmuni cation channels for priority comuni cation. [00110] The above
appar at usyg g/ d d t

e ort es dfgif; Gl}fﬂlguregi;aoéli}h;ehﬁgltaﬁlﬁhet g%s dﬂ a]%»é‘dne'eﬁ adéﬁ&chﬁatﬂﬁ: sHon! B
appar at us desmbdrtbdnmr re&yatcerm@eaﬁc amatiod gnengs, an skeril di rtmdbnstoaddaﬁ these

cope pof t.h ent i scl osur The escrl n fu t her, i ncl.ude
o Uher® ex el i BEGH BiararBRt Fjinegn 5 Ut et Mads ARy a
t he met ha@bamngs}&‘@heﬁe f60Amdi sagpet @fthhalsalbg&e At deirdlRSHE BppenddcdlaigRn
be enconpassed Wi thin an apparatus, mnmethod or systen1accord|ng to the
€

di scl osur 4he sepeiofthowirlooutdmandisaied by Hae apasefeh ploin asball sbamses
particul a hS

enbodi rrenit:vgi6 |({5%‘8’% gg%aeﬁhﬁgst 00 rhﬁl%e;@ii ﬁi{)%‘f&c%%ﬁl?@glbﬁsc% therefore

t hat vari ovesndehtmbgesntiraceflor m and detail nmay be nade therein mnthout
departing fromthe spirit and scope of the disclosure as defined by

t he appended cl ains. The scope of the disclosure is thus indicated by
t he appended clains and all changes which conme within the nmeani ng and
range of equivalency of the clains are therefore intended to be
enbraced. CLAIMS What is clained is: 51. A nethod for conmmunication
channel distribution in a telecomrunications
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frequency spectrum conpri si ng: reserving, for a predeterm ned
geographi cal location, at |east one communi cati on channel for
priority comruni cation; and accessible at the predeterm ned
geographi cal | ocation 10providing access to the at | east one

conmmuni cation channel reserved for priority conmunication when a
priority request criteria is satisfied. 2. The nmethod according to
claiml, {yrdfps conprising verifying an identification of a
requesting é%V|ce with a register of identification codes relating to
aut hori zed devi ces 15for reserved channel access in checking the
satisfact%&g of . t.he priority request criteria. 3. The method
accor di ng 8 BICHMEDS: £ irt her conpri sing det ernining satisfaction of
the priority request criteria based on a priority indication of an
identification code for the requesting device. 20 4. The nethaod .
accor df nglt o cfamsthed four¢omapuniention; iappely disiribytion imyp itelesommynieatiopn
of a servj i i - §.ne requesting device with a register of
identificggﬁgﬂagggggh%g?gﬁﬁﬂgéio service applications run by

aut hori zed deviesagingofor pesaleteadinct gneghphacat dasgtionR 56leTt@naeoioninication
according to claim.l,. further. conprisin al yzin annel, access.
char act orfiind Bt Ript RSN aid altr e el fCRfoRE. B Phien
sati sfactioomioaf the priority request criteria. 6.The method accordi ng
toclaim1, further conprising providing the priority 30 request .
critefia to a Prezﬁl&é@t40ﬁ§fsa%\t}}ecﬂéffeaahanwwnaamwb@w FesFrveR: Mg guiopity
the at | eashm@NCaticn QMBI frRthORq eI, fse8Rugd for priority
comuni cation only when the priority request criteria is satisfied.

2, The method according to claim 1, further comprising verifying an identification of

a requesting device with a register of identification codes relating to authorized devices

15  for reserved channel access in checking the satisfaction of the priority request criteria.

3. The method according to claim 2, further comprising determining satisfaction of
the priority request criteria based on a priority indication of an identification code for the

requesting device.

20
4, The method according to claim 2, further comprising verifying an identification of
a service application for the requesting device with a register of identification codes
relating to service applications run by authorized devices for reserved channel access.

25 5. The method according to claim 1, further comprising analyzing channel access

characteristics in relation to a requesting device in checking the satisfaction of the

priority request critetia.

6. The method according to claim 1, further comprising providing the priority

30  request criteria to a requesting device, and making a request for access to the at least one
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7. The method according to claim1, further conprising making a fee
paynment for 5access to the at |east one conmmuni cation channel
reserved for priority conmunication in satisfying the priority
request criteria. 8. The method according to claim?7, further
conprising conplying with a bidding scheme in nmaking the fee paynent
for access to the at | east one comruni cati on channel 10reserved for

priority 1 | Ok L i . Rad Rl r j &
9. The ne?ﬁog a%%%%dlng goﬁélg§%¥%?9?%$ her coﬁ%¥PéﬁﬂgF§§§§r@%ﬁgb§“’
nunber of rcoestoniedais sefisfeddannel s for priority communi cation, and
changi ng the nunber of conmunication channels reserved for priority
conmmuni cati on based on a demand for 15communi cati on channel access.

10. The net hodThe aRitdH NPcdr@ing @i, 1, kiR @6 PO hidking a fod @airnénti O,
for the predeterm ned geographlqal_locatlon, a plurality of |
communt caess te fmatdeast arceosamplieation chimehfesereedforpHadty gosuRHYion n

| ocati on; : I I . the plurality of conmunication
ﬁﬁ@pur?%oﬂag {?éﬂtﬁ%&tcn@na.

channel s ?or nicatiron. 11. A system for communi cation
channel distribution in a tel econmunications frequency spectrum

conprising: 2 reseryvation mdul e fi,gured to reserve, for a.. ..
oot or nined AOGPER e tnBas £l 7 RrtteaSarhtl Eimbieul aidding
channel aggemsiibhekig thdfepapdedabimdied gengitdphkt 6@ conat@tition ichénnel

priority comupjcatiqon; and ., . | o .. ..
10 ° reserved for priority communication in satisfying the priority request criteria.

9. The method according to claim 1, further comprising reserving a number of
communication channels for priority communication, and changing the number of
communication channels reserved for priority communication based on a demand for

15  communication channel access.

10.  The method according to claim 9, further comprising:
identifying, for the predetermined geographical location, a plurality of

communication channels accessible at the predetermined geographical location; and

20 reserving all of the plurality of communication channels for priority
communication.
1. A system for communication channel distribution in a telecommunications

frequency spectrum, comprising:

25 a reservation module configured to reserve, for a predetermined geographical
location, at least one communication channel accessible at the predetermined
geographical location for priority communication; and

an access module configured to provide access to the at least one communication
channel reserved for priority communication when a priority request criteria is satisfied.

30
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an access nodul e configured to provide access to the at | east one
conmmuni cation channel reserved for priority conmunication when a
priority request criteria is satisfied. 30 12.The system accordi ng
to claim1l, further conprising a determ nation nodule configured to
verify an identification of a requesting device with a register of
identification codes relating to authorized devices for reserved
channel aggess sfa

criteria. ?g ghQiﬁﬁ Qﬁd&g§%§% n& 3%kc (B%P%ggg%%&&&hﬁ%ﬁﬁgqﬁ§ﬁﬁe
i dentifi ca:hnﬁgnmdode umfyprans aenafigitionr of ¥ reydegingi devideorvithe aeragater of

channel ac for t requesting devi 14. The system acgcordi ng
to claim nl GHER 0 em%?ﬁngﬁ iy ag‘ﬂ?oé’éf"gtd@?”cﬁ? T aREeR cRPBT 2ESAEs
relating E&cﬁﬁéﬂ&%ﬂﬁ@&idﬁﬂﬂeﬁﬁﬁmﬁ%q@éﬁt auttheri zed devices for

reserved channel access The system according to claim 11,
furthet conprising a determ nation nodule configured to analyze

channel aggesspghal S?&ac c{og&r%h%? F%mli 9habh 9lirl e %Jn‘?ﬁb'&ﬁ)ﬁa' d¥de %8%5:@%_&&‘

15checki ng 't he sa e priority request criteri

The syst epmmtymdﬂca:tign f@ redemsiethchdnnel acctdador thorggnessingderdcelet er m nat i on
nodul e configured to provide the priority request criteria to a
requesting device, and to receive a request for access to the at

| east onej£omMud §atehPitcoRIMPR! cl4iRSEY, \(@thek %mpﬁsn@g htrafgls%&c(qrmum&éaﬁdlpn
only when the priority request criteria is satisfied. 17. The system

accor Hi ngeadss aelaling to1 servige tapelicationfpRinshy, @utaowqdcdwg:eﬁﬁ“@rureéew%fchgepled
to receivg.g,fee paynent for access to the at |east one comruni cation
channel reserved for priority communication froma requesting device.
18. The system according to claim 17, further conprising a bidding
modul e 15.  The system according to claim 11, further comprising a determination module
configured to analyze channel access characteristics in relation to a requesting device in

15  checking the satisfaction ofthe priority request criteria.

16.  The system according to claim 11, further comprising a determination module
configured to provide the priority request criteria to a requesting device, and to receive a
request for access to the at least one communication channel reserved for priority

20  communication only when the priority request criteria is satisfied.

17.  The system according to claim 11, further comprising a pricing module
configured to receive a fee payment for access to the at least one communication channel

reserved for priority communication from a requesting device.

25
18.  The system according to claim 17, further comprising a bidding module
configured to receive bids from the requesting device according to a bidding scheme in
making the fee payment for access to the at [cast one communication channel reserved for
priority communication.

30

29



configured to receive bids fromthe requesting device according to a
bi ddi ng schenme in nmaking the fee paynent for access to the at | east
one communi cation channel reserved for priority conmunication. 19.
The system according to claim 11, further conprising a reservation
nodul e configured to reserve a nunber of communication channels for
priority communication, and to change the nunber of communication

channel s ﬁgser¥ ﬁ%@%ﬂgﬁb&ﬁh%y ngqu¥cq&hﬁ9<£ﬁ&§§m%na§mgﬁﬁﬁ&9rﬂﬂ&k

conmmuni cation c access he system accGrding to claim
19, furt hemfigoredrtb séseyyeannuoniga o mmhmnicalmdmmm fqrgamuoedf ctcxmmuiecrtnohy,

for the pr%geter ned hIC | ocat.i

communi caft r’ cﬁ G%E@gbe %Hm?wguﬁ?gdg?%Wﬁ{ngﬁﬂégggﬁngFSB

| ocati on; c@ﬂﬂuﬁ?ﬂﬁfo@!mséd_hﬁl 4 RSENY 1l OmnidEHation ElesRElesesal | of the

plurajgty of comuni cation channels 10 for priority conmunication.
20.  The system according to claim 19, further comprising an organization module
configured to identify, for the predetermined geographical location, a plurality of
communication channels accessible at the predetermined geographical location; and
wherein the reservation module reserves all of the plurality of communication channels

10 for priority communication.
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