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CROSS- REREBHRIGE 6T0 RELATED APPLI CATI ONS The present i nventicanBed/@isws t he
priority of Application Serial No. 60/274,175, filed on March 8, 2001. 10
The present invention relates generally to  communi cati ons by a

communi cation station in a radio comunication system operable pursuant to
a first conmunication standard, such as the | EEE 802.11 standard, in

whi ch the frequedBPAFHT JHvANRDRAPFIFOATHe MBI HHb OB YHEMRTINGIAso
utilizabl e by aMRABIREMENTD JOMARY cAl 120 RABNS tCOMMWEIAN] GN gUfsikht to
anot her communi cati on standard. More particularly, the present invention
rel ates to apparatus, and an associ ated nethod, by which to identify, at

| east in @ neasur ementcagEnFEMheiherc G anpveatdem@ed i vity pursuant
to the first comunication standard is ongoing at a portion of the

frequency band tOTW%nL%'}.ets%%tCQEE%Wt%H @A a3kt :tgl'% E%iorrli@_%dof\/\hen

i npl enented in a co nication station operab pursuant “to the | EEE

802. 11 st andapglicathen5Gdzi23 Noeqééreyiband, didedswnedemchs@rmary fiel d
is forned tﬁg% i ndi cates whet her the comunication station is tuned to a
portion of t ﬂrequency band upon which 802.11- formatted data is

comuni cgjed. By irdentorkyieng whethed ont he16eeBUeeat-EoN yStation is tuned to
a portion of the 30 frequency band upon which the 802. 11-formatted data is

comuni cat ed CoBNEAGAEACNBe YN BN §OBRUSS pRTACEaSt g 1on 1n a radio

communication system operable pursuant to a first
communication standard, such as the IEEE 802.11 standard,
in which the frequency band available for use by the

15 system is also utilizable by another radio communication
system, operable pursuant to another communication
standard. More particularly, the present invention
relates to apparatus, and an associated method, by which
to identify, at least in a measurement summary, whether

20 communication activity pursuant to the first
communication standard is ongoing at a portion of the
frequency band to which the communication station is
tuned. When implemented in a communication station
operable pursuant to the IEEE802.11 standard in the 5GHz

25 frequency band, a measurement summary field is formed
that indicates whether the communication station is tuned
to a portion of the frequency band upon which 802.11-
formatted data is communicated. By identifying whether
the communication station is tuned to a portion of the

30 frequency band upon which the 802.l1l-formatted data is
communicated, subsequent retuning or communication
operations at the portion of the frequency band to which

the communication station is tuned is effectuated.



operations at the portion of the frequency band to which the communication
station is tuned is effectuated. WO 02/071627 PCT/1B02/ 00734 2 BACKGROUND
OF THE | NWBNZhAM27 Advancenents i n contmuni cati on technol ogiP€3/TREN®W734
permtted the introduction, and popul ari zation, of new types of

communi cation systens. In various of suclf new 5 types of communication
systens, the rate of data transm ssion and the correspondi ng anount of
data permtted to be comunicated, has increased relative to existing
types of comunication syst ensBAREGROYNEsOBf THRJLINVEBHHONI cati on syst ens

are 10 exenplary qf conn%ni ati.on systens _that have been.nmad ossi bl e as
a result of advanggﬁgﬁfg |ﬁ%€o%%uﬁpcaupéﬁa%€8€h%g gapggglégnﬁﬁﬁgcation

channel s of geradit@edcamuintabidortsyst eanar @obaraed zapadns, adifonlewnks,
thereby obviating the need for conventional wre-line connections 15
bet ween sendfi§ea&n@tr EOBPWAAGSLRNT SHSTEPEr ablE VRELEUS. CTASHAH aew

communi cgf i on B LRGLER e 1 JnNReLeRNsY tRer Fhks Lickeased

. y%%%?g g%
conmuni cati on ility 1n contrast t conventional wre-line systens.
Bandwi dt h | i ticeasimgss isomenidredel icoirtrespengdngommenintcabifodatapaci ty of the

communi cation system, That is to _say, the bandw dth capacity.of the
connunicatioﬁerﬁﬁéﬁﬁgl?OO%GCHQWW8P§F%§$QVIQﬁﬁelpgrgaégﬁnﬁﬁﬂ@§9W§nt§ysten1
t o comuni catgikRfiegmaticer ket weamuserdin@naRgsteaei.ving stations is

sonetimes limted. And, the Iimted capacity 25 of the communication
channel , or channBrY, tipgist ©f rrdieaserginiketéommenistéariSoR €apacity of the

10 exemplary of communication systems that have been made
possible as a result of advancements in communication
technologies. Communication channels of a radio
communication system are formed upon radio-links, thereby
obviating the need for conventional wire-line connections

15 between sending and receiving stations operable therein.
A radio communication system, therefore, inherently
permits increased communication mobility in contrast to
conventional wire-line systems.

Bandwidth limitations sometimes limit the

20 communication capacity of the communication system. That
is to say, the bandwidth capacity of the communication
channel, or channels, available to a communication system
to communicate information between sending and receiving
stations is sometimes limited. And, the limited capacity

25 of the communication channel, or channels, limits
increase of the communication capacity of the
communication system. The communication capacity of the
radio communication system is particularly susceptible to
capacity limitation resulting from communication channel

30 bandwidth limitations. Generally, a radio communication
system is allocated a limited portion of the
electromagnetic spectrum upon which to define

communication channels. Communication capacity increase



comuni cati on system The comruni cation capacity of the radio

communi cation systemis particularly susceptible to capacity limtation
resul ti ngwbreemvwenmuni cati on channel 30 bandwi dth |imtatipcmaBo2@®nar al |y, a
radi o communi cation systemis aIIocateddﬁ limted portion of the

el ectromagneti c spectrum upon. which to fine conmunication channel s.
Commruni cation capacity increase WD 02/071627 PCT/1B02/00734 3 of a radio
comuni cation systemis, therefore, sonetimes |imted by such allocation.

| ncrease of thea taAMONCORIUOACEAPLD] BY SHEM RE,r SBFeEomruUniSOREILARNSSy st em

t heref ore, iiisggggiggss %hyagg%%ggkgnif &B?rg%%ic%%n%%eS by which the

al | ocated spectrumi s“uSed i s Tncreased. o] 5C Communi cati on t echni ques
provi de a maasafubycawhionh chbeachagdwitdtheefrbidd bereymohicamivhi egtsicens in
the comunication system may be increased. Because of the particular need
in a radi o cERRURITEAENof SsPOMEMLIGS10Tef PESSAPLY dfi thee ofhd CLFEEYr um

al | ocat eds i npgughian $¥et e olie cusepelcdigi tal weerMRl gaki-easkechni ques is
particul arly advant ageously |nplenengéd therein. When digital comrunication
t echni ques are us@dgitiedf commuindecatian itecho lheesopreniicat edmasngirgiti zed.

In 15 one technique, the di.gitized.information is formatted i.nto,packets,
bnd Lhe packBOeCh SR B RADAIA: by S L AP PEd fh S TR S G Rrat o e
| ndi vi dual oBesmudhcaghiouwpsyseknt haypaekehsrebsedat.a GarabeeCommthiecat ed at

di screte intervals, _and, once conmunjcated, can be 20 concatenated toget her
to recreate PRELLRFSPFaTICERALT CoRPERC CORFAPASE tHREr Siystem to

10 efficiently utilize the spectrum allocated in such a
system, the use of digital communication techniques is
particularly advantageously implemented therein.

When digital communication techniques are used,
information that is to be communicated is digitized. 1In

15 one technique, the digitized information is formatted
into packets, and the packets are communicated to
effectuate the communication. Individual ones, or
groups, of the packets of data can be communicated at
discrete intervals, and, once communicated, can be

20 concatenated together to recreate the informational
content contéined therein.

Because packets of data can be communicated at the
discrete intervals, a communication channel need not be
dedicated solely for the communication of packet data

25 generated by one sending station for communication to one
receiving station, in contrast to conventional
requirements of circuit-switched communications.
Instead, a single channel can be shared amongst a
plurality of different sending and receiving station-

30 pairs. Because a single channel can be utilized to
effectuate communications by the plurality of pairs of
communication stations, improved communication capacity

is possible. Packet data communications are effectuated,



Because packets of data can be conmmunicated at the discrete intervals, a
communi cati on channel need not be dedicated solely for the conmunication
of packetwoOata7@37 generated by one sending station for coPeNNB@AIBIN t o one
receiving station, in contrast to conventjonal requirenments of

circuit-sw tched comruni cations. Instead% a single channel can be shared
anongst a plurality of different sending and receiving station- 30 pairs.
Because a single channel can be utilized to effectuate conmunications by
the pluralit$onfiparesces iporpbieeatroalstAlNponsochiprbeadnesiatiis¢ati on

031 071657 PCH TBbBRB078R08 For P REPANGoLr: A RARGant  BaP LA ([BEaT ar ca

networks). I¥Kel rasenetwor ksenoperabbpetdnandnaeesuanal agdusoto wired LANs
have al so been develoged and are utilized to connuniiate packets of data
over a radi o°PTHRIIERELeBFCKETS &ff 8ataaPE¥eEoimufRPeat FoRE, hEPREERYa  8endi ng

station and arrLech¥bNgomhdhieArG8RACEEEdRY Wak-Akihiestadignl hak. aFor
exanple, an IEEE (Institute of Electrical and Electronic Engineers) 802.11

standard def raesiuinygsstmtibor coperatednbyf vaywpfektbssredNo Thaksystemii s
defined 10 in terns of _|ogical | | evel s nd gperational .paranmeters of
the various |ayer O5fe§ﬁ8pg§$tgﬁ1gﬁgﬁ éiPF%éEu?ﬁ PﬁeEéngaéfa; Bpgposals
have been set1tettbnie whighhzeran sonl.icesseddbanddkecatedaatysEem and to

i npl enent a WLAN 15 operabl e generally pursuant to the | EEE 802.11

standard. O he¥ systeidcrr efapsylirpprémentlibl eThe EHETSHES defined

10 in terms of logical layer levels, and operational
parameters of the various layers of the system are
defined in the standard.

Proposals have been set forth to utilize an
unlicensed band located at 5GHz and to implement a WLAN

15 operable generally pursuant to the IEEE 802.11 standard.

Other systems are also implementable at the 5GHz
frequency band. A radio communication system, referred
to as the HyperLan II system is, for instance, also
implemented at the 5 GHz band. The HyperlLan II system is

20 operable pursuant to a standard promulgated by the ETSI.
The HyperLan II system also is a WLAN system.

As more than one communication system is operable
upon common frequency portions of the 5 GHz band,
communication systems operable therein must be able to

25 dynamically select the frequency band portions upon which
communications are effectuated. Dynamic selection is
required so that more than one communication system does
not concurrently use the same frequencies to attempt to
effectuate communications.

30 The European Regulatory Commission (ERC) has set
forth system requirements of systems operable in the 5GHz
frequency band. For instance, amongst the requirements

include a requirement that a system operable at the 5 GHz



frequency band. A radi o comruni cation system referred to as the HyperLan
Il systemis, for instance, also inplenented at the 5 GHz band. The

Hyper Lan WD 02g9steem i s 20 operabl e pursuant to a standard pcorméygarad by the
ETSI. The HyperLan Il systemalso is a g%AN system As nore than one
communi cati on systemis operable upon c n frequency portions of the 5
GHz band, conmunication systens operable therein nust be able to 25
dynam cal |y select the frequency band portions upon which conmmunications
are effectuabadd Dghartesellectironagsetieqaneaddys SRS omsr &Niigdn agie

communi cat i og, sy ke does.,NaL, SANCULLEALLY UngaLAY SALE AUy, Lo

attenpt to & uat € conmuni cati ons uropean Regul atory
Conmi ssi on (ERE: has sak ihoktdiiezxpsicemleegll femwrds odf tdhyst ens operable in

the 5GHz frequency band. Fqr instance, anongst the requirenents include a
requi r ement FHQ@u§l§§§ﬂ€H|§&9P§EI§D§Fgﬁh86§e SHobS, 1@??ﬁ§§ﬁqqs /00734

5 band geperahe ebrELHMBENGH GyRRENONUEH $e %@?r@%i&%t@l@ Rt tover
avai |l abl e frequency channel s defined therein. hat is, the interference

| evel fornmedowkrt helacgenbaincatidsh sifgihdle dredgengean®eacded divei ng operation
of 5 the comuni cation system nust ppr.oxi.mat el t . over a large
SRR R TRE SR Gl e aran et et el

bandw dt h oflPﬁ I'nt erence nus e spread equally
and nust avolétekrfternher wighwdohmtomedniioalsi ans siaftedatield idnel andiaradar
systens. 10 And, for instance, an | EEE802.11 or HyperLAN system requires

that a nobil YSt&Mon (STA) be capabl e of tuning
10 And, for instance, an IEEE802.11 or HyperLAN system

requires that a mobile station (STA) be capable of tuning
to a frequency portion of the frequency band not
currently used by a basic service set (BSS). And, once
tuned thereto, the mobile station is required to measure
15 for the presence of interference. Once the measurement
is made, a report of the measurement must be returned to
an access point (AP) of the basic service set. This
procedure is referred to as dynamic frequency selection
(DFS), as a result of analysis of the measurements, an
20 access point of the basic service set determines whether
to select a new frequency range for operation of the
mobile station. This procedure is referred to as dynamic
frequency selection (DFS). 1In a HyperLan II system,
mobile stations report indications of a received signal
25 strength indication (RSSI) block in a base band
transceiver syétem as part of a DSF mechanism. Use of an
RSSI indication, however, fails to provide an indication
as to the source of interfering signals.
A manner better able to facilitate dynamic frequency
30 selection in a mobile station operable in an IEEE 802.11
system would be advantageous.
It is in light of this background information

related to operation of a radio communication system in



to a frequency portion of the frequency band not currently used by a basic
service set (BSS). And, once tuned thereto, the nobile station is required
t o measurwob2/0fwe7t he presence of interference. Once the meagRoxvEIR S
made, a report of the measurenent nust b%sreturned to an access point (AP)
of the basic service set. This procedure is referred to as dynamc
frequency selection (DFS), as a result of analysis of the neasurenents, an
20 access point of the basic service set determ nes whether to select a
new frequencyhighgedyhemigpératiuencot alhecamwpbnl dsstatildaedThhgtptdCedure is
referred to gy dypanie, fLrequengy sel getign %)?'ég)entl } %e%&%ﬁl‘ﬁgvlel system
mobi | e stati gne report i ndrcations of a recerve S|gngl strength

i ndi cation (B8SlLyebl.ock in a base band transceiver systemas part of a DSF
mechani sm Use of an RSSI indication, however, fails to provide an
indication as to the source of interfering signals. A manner better able
to facilitate dynam c frequency 30 selection in a nobile station operable
in an | EEE 802.11 system would be advantageous. It is in light of this
background information related to operation of a radi o conmmrunication
systemin WO 02/071627 PCT/1B02/ 00734 6 which dynam c frequency allocation
is utilized that the significant inprovenents of the present invention
have evolved. WO 02/071627 PCT/1B02/ 00734 7 SUMVARY OF THE | NVENTI ON



The present

i nvention, accordingly, advantageously provides apparatus,
an associ ated nethod, for use in a radi o communication system operable

pur suant Wwo oa/ofieest 5 communi cation standard, such as thePCEEB28023411
n whi ch the frequency band aVﬁllabIe for use by the systemis
al so utilizable by another comunication ‘system operable pursuant to
anot her comuni cation system standard. 10 Through operation of an

enbodi ment of the present invention, a nanner ErOVIded by which to

standard, i

identify, at

activity pursuant g EQ%se%&sgngggqﬁghcahcg%gagg

portion of t

| east in a measGP¥MBRY @EnﬁﬁEyINMﬁgF @N conmuni cat i on

he freque Cy band to whic hlgatlon tation is

H%an%ﬁggbﬂgl pon a

and

tuned. By prpvbeifdgst bpparaasusr, eamadt aauasabyiaded siedahsdar €oletiser iabl e to

be nmade regardln subse uent retuning or subsequent co ni_catiqn
operations of Fﬁ@ %E&FF5ﬁ°§t§¥F A Rﬁ&ragﬂgrgﬁﬁsugggaﬁPcaf%éﬁﬁ@ncy
SelectICWSIScBﬁﬁuthakggn 2@ 2hBa9ne aseachsokntherpresent. 1inveahbard,a
summary field is f or med by a nobile station (STA) operable

pur suant, gemsar @high ﬁ@etﬁ@eHEeecgobamﬁ agpandlie ifert Hes5b@HEhEr equency

measur enment

band, The MeasuLeient, Suamaitifieldd 5,0L-Ackaue g adicat 65 ot her

the 25 nmobil e

sta 1 on I 1on o requenc

whi ch 802. 1legatrabile @@m&@@m&atedanByhemoﬁwmmumabamgohheymmamurenent
dto a control device, such as an access point (AP) operable

sumary fi el

in the 802.3%28¢&8Fem decisions are made regarding whether to 30 retune

upon

the nobi{e stati or,eH @ Q@%&%QQ%ncgﬁwaﬂl%ﬁbb@&&en%p%& the peekior of the
frequency band at which t

15

20

25

30

invention, a manner is provided by which to identify, at
least in a measurement summary, whether communication
activity pursuant to the first communication standard is
ongoing upon a portion of the frequency band to which the
communication station is tuned. By providing the
measurement summary, decisions are better able to be made
regarding subsequent retuning or subsequent communication
operations of the communication station. And, thereby
dynamic frequency selection is facilitated.

In one aspect of the present invention, a
measurement summary field is formed by a mobile station
(STA) operable pursuant, generally, to the IEEE 802.11
standard in the 5 GHz frequency band. The measurement
summary field is of a value that indicates whether the
mobile station is tuned to a portion of the frequency
band upon which 802.1l-data is communicated. By
communicating the measurement summary field to a control
device, such as an access point (AP) operable in the
802.11 system, decisions are made regarding whether to
retune the mobile station or to commence communications
upon the portion of the frequency band at which the

mobile station is tuned.



nobile station is tuned. WD 02/ 071627 PCT/1B02/00734 8 In another aspect
of the present invention, the neasurenent summary field is populated with
a val ue two mfodiéeat e whet her the nobile station is tuned PeTaABIXMWEgUency
range upon which 802. 11 data packets are 5 comunicated. |If 802.11 data
packets are communi cated at the frequené§ range to which the nobile
station is tuned, the neasurenent sunmary field is populated with a first
value. If, conversely, 802.11 data packets are not conmunicated at the
frequency range ténwahehereappbictecfotbeabirerens fueatithe fB&sur ement

Y ot ek8ulbmcRROLGRYE 400 TRABULATRALAOUINR! % VISLUCLRT | he

measur enment sunmary | d i's communi cat ed e nobile atrron to an
access poi nt iatiiwhiehwhenheel thenobbane atetiper fier edetio tooat r o
subsequent operation of the nmobile 15 statiogn. In another aspect of the
present inveEF?SH?nSNcéapﬁé uﬁBHiW@l§ga§p§nlgsdFGﬁeHaF%egsséFﬁcted

frequencys r apggmuneageuenent ig9omade gk aCpaHRLEGALIAN BRRIAY caeBBURCat ed
at the frequency range. |If comunication energy is 20 detected, the

communi cat i ohhenérgguescdecotoe to dbtiebt thehaprhadet k&agdwruniscatined ener gy

forns packet-formatted data. |f cket -f.ormatt ta | etect further
anal ysi s of 5 da Sasggﬁg€%%ssga e ?b%ggggr%ﬁn O%%&%%S% Wﬁﬁg 8a?%%%§cket IS

an 802. 11-f oxgRtited da&t acpackekellipor025 13udhtdebeacikieas, atrtkensrasur enent
summary field is populated with a value indicating the frequency_range to
whi ch the noBPFBUBELSEEER PE thfedrGURRFY §6RJIp1T0 which the moblile

10 station is tuned, the measurement summary field is of
another value. A measurement summary including the
measurement summary field is communicated by the mobile
station to an access point at which control functions are
performed to control subsequent operation of the mobile

15 station.

In another aspect of the present invention, once the
mobile station is tuned to a selected frequency range,
measurement is made of communication energy communicated
at the frequency range. If communication energy is

20 detected, the communication energy is decoded to detect
whether the communication energy forms packet-formatted
data. If packet formatted data is detected, further
analysis of a data packet is made to determine whether
the data packet is an 802.l11-formatted data packet. Upon

25 such detection, the measurement summary field is
populated with a value indicating the frequency range to
which the mobile station is tuned to have 802.11-
formatted data packets communicated thereon. Otherwise,
an indication is populated in the measurement summary

30 field to indicate that 802.1l-formatted data is not
communicated upon the frequency range to which the mobile

station is tuned.



formatted data packets communi cated thereon. Otherwi se, an indication is
popul ated in the neasurenent sunmmary 30 field to indicate that

802. 11- f owpabied2tata i s not conmuni cated upon the frequ@cEgBe2Ngs t O
which the nobile station is tuned. WO 02{ 071627 PCT/1B02/00734 9 In
anot her aspect of the present invention, ‘upon detection of the

comuni cation energy, and decoding thereof to detect the presence of a
further analysis is nade to identify whether the data packe
is 5 an 802. 11-f ofpatneghest aspackevfokcher prgsené ﬂ@vﬁﬁelOQGZuPPnstandard

dat a packet,

a foreign PL
Deternlnatloﬁpg

EBRYBLCRL LAKCLonfAAYELOSAGS REALRSOLLAT ALIBLIRG PACKH:

at a pac (oug analysis of the

t

packet at thehphgsifcab Hayactamﬁelpgbeahebapéraadate bheksd , piysittalr | ayer

by whi ch the communi cation system.in whic |Ie tation i s operab
In an 802. 112B¢L¥EAF &S Wﬁﬁ?dtﬁa&?§9t9§yd¥P§FﬁFﬁgg dgtgpercdstoditng of
the sigmal

protocol data units (PPDU) val i d

fhekdp, @XCEmeb%@B@déﬁﬁﬁ %%%Q%t(@@D)r%ﬂa%E%e RRysheal |ayer

C 15 address format. |In contrast,

Hyper Lan || aaﬁaléaekenda@desanéprﬁage &LESY ripspyendicag 1802 r11-f or mat t ed
dat a StrUCtgr Verg%a%%y?rporna%? % %&!%@e@?%%%?gta %%%EanFkIC&PQH?tted

dat a packet
i npl enent at i
operable in
range wthi
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'S ma

ehe aeear@hu&etamgpeenhodadesthmb@gmde@aﬂgela abithe station
an | EEE 802,11 W.AN. _.The nobil e station tunes to a frequency

RAEKET5aGHE er BRYEACT Lb&RISTOREE aRdG 3o LEHET above

physical layer by which the communication system in which
the mobile station is operable. In an 802.11 system, a
valid packet i1s determined by proper decoding of the
signal field, cyclic redundancy check (CRD) on the
physical layer protocol data units (PPDU) and wvalid MAC
address format. In contrast, a HyperlLan II data packet
does not have a corresponding 802.1ll-formatted data
structure. Thereby, differentiation between a HyperLlan
II-formatted data packet and an 802.l1ll-formatted data
packet is made.

In one implementation, apparatus, and method, is

provided for a mobile station operable in an IEEE 802.11

WLAN. The mobile station tunes to a frequency range

within the 5 GHz frequency band. Once tuned to the
frequency range, a CCA (clear channel assessment)
operation is performed. A determination is made whether
the CCA indicates the frequency range to be busy. The
determination is made by detecting whether communication
energy is present on the frequencies to which the mobile
station is tuned. If communication energy is detected to
be present, the mobile station further determines whether
the communication energy forms a data packet which is
formatted pursuant to the IEEE 802.11 standard. To make

this determination, decoding operations are performed to

e.

a



frequency range, a CCA (clear channel assessnent) 25 operation is
performed. A determnation is made whether the CCA indicates the frequency
range to wo kw27 The determ nation is nmade by det ecti ngPaRaBoRA0734

comuni cation energy is present on the frequencies to which the nobile
station is tuned. If conmunication energ&oi s detected to 30 be present, the
nobi |l e station further determ nes whether the comrunication energy forns a
data packet which is formatted pursuant to the | EEE 802.1.1 standard. To
make this deéeéemitnat ipaeamipdeodort iopecdt ifosd tar ®asdeftor mdd to WO 02/ 071627

PCT/ 1 B02/ 00734 e .a_pr I orti of, .a ket. . Lf
preanbl e por i"6h gflgabg%té%ﬁlagk%ggoid%t e8¢t e&, lfsurcgﬁtee%t%?gcgﬁﬁrr%leggerati ons
are perfornmedegpaing sipgralt ilbngl crepoerformeid pendat & ipacketfi eJubsequent

to such decoding, 5 further jnquiry of the data packet is nade to check to

where the daP2ipalReli $heddrdSs®FChet a MRESEEUSEtd&M ST YS9 W%t ed,
then the dat g,pagket ingna r 8% thd amBl tRd At § PackR! +ATrRdYRE Lan

Il1-formatted data packet does not have a corresponding 802.11 10 formatted
si gnal fi el dwheireethePldeRahpaddel arsd adaCesisgeht i flifer, M&Ferldt i on of an
enbodi ment of,.the,present . invention is,able.to distinguish.between a
HyperLan |1 - G%?%h%&r atg gggl?éjtteéjﬁds%lr?% .elfgftgr @gt%tee dat & packet. 15
I n these andsgobhen -@&spectted Reref p=ekeanparat us Hypaid.aan Iassotaitadd
met hod, is provided for a first radio comunication system.in which a
sel ect ed por fRER BRCESY COGFemOF BRTE % WranPeRd iy ds &lectidbl e upon whi ch

to 10 formatted signal field (i.e., PLCP header) and MAC
identifier, operation of an embodiment of the present
invention is able to distinguish between a HyperLan II-
formatted data packet and an 802.l1ll-formatted data
packet.

15 In these and other aspects, therefore, apparatus,
and an associated method, is provided for a first radio
communication system in which a selected portion of a
frequency band is dynamically selectable upon which to
communicate a first-system-type data packet. The

20 fregquency band is also selectably utilized by a second
radio communication system upon which selectably to
communicate a second-system-type data packet. Reporting
upon whether the portion of the frequency band to which a
communication station is tuned is being used to

25 communicate the first-system-type data packet is
performed. An indicator is at least coupled to receive
an indication of a determination of whether the first-
system-type data packet is communicated upon the portion
of the frequency band to which the communication station

30 is tuned. The indicator generates an indication signal
representative of the determination. A reporter is
coupled to receive the indication signal generated by the

indicator. The reporter generates a report message that



communi cate a first-systemtype data packet. The 20 frequency band is al so
selectably utilized by a second radio conmunication system upon which

sel ect ablwotoe/o7wemuni cate a second-systemtype data pack@CI/IBepwri4 ng

upon whet her the portion of the frequency_band to which a comunication
station is tuned is being used to 25 co nicate the first-systemtype data
packet is perfornmed. An indicator is at |east coupled to receive an

i ndi cation of a determ nation of whether the first- systemtype data packet
i s conmmuni cat-adluges ehdigdict populeftedheitheguendyebandice tifieclott fde
communi cat i 0, 3t alion, 3. hungde The i ndi eabor gengrates an i ndi cati on
signal representative St % e det erminat ron. A reporteri's coupled to
recei ve the indicat momresiognall sgenematrediby ibheofi ntiec @presenthe reporter
generates a report nessage that WO 02/071627 PCT/1B02/ 00734 11 includes a
field popul atBISRtRTa A F'S SFCLst NVETEP Tt R8T PRIPLIEAGRFISIEGRT tdéner at ed
by the ingli C%E%bmp%n?&%% CRHielS PRIECHAL eriefr1ihe REesankq KRR on
and the scope thereof can be obtained fromthe 5 acconpanying draw ngs

whi ch are britbel getamhed deddydipdwon e thet pirkegndéyc pirptiicomedf t he
presently preferred enbodiirents .of the inventi %%,% and the appended cl ai ns.
VO 02/ 071627 SBEPAMBES G034 “PE 1B EE 18RSCRIPTIFER BRPFRES NES Fi gure 1
illustrates a functional block diagramof a comrunication systemin which
an enbodi rent of the present invention is operable.



5 Figure 2 illustrates an exenplary format of a neasurenent summary frane
generated during operation of an enbodi nent of the present invention.

Fi gure 3 wDloastrwat es the structure of a preanble portionPofi/IBeR/I0EEE
802.11-formatted data packet. 10 Figure 4¢4llustrates a functional block
di agram of a delayed signal correlator. Figure 5 illustrates an exenplary
relationship between a false alarmrate and a detection probability

pursuant to operation of ap.epbodi pfont BS REESSMuwTNEY | Nvention. Figure
6 illustrates a representation, simlar to that shown in Figure 4, but

here with a differeftigdekay iikecttorateli gufengtidralstolatcesdaagedihort fd ow
diagramlistin %8 . Tes h er at.i.on_of i men f the-present
i nvention. WO 8:?3 f%?%tg%ﬁl/ ?%?)%%3%351’%&53 ﬁﬁﬁ})@%ﬁ%&gﬁpﬁlﬁ%\] Ref erri ng
first bIt 0 fi gur @Ji_le,;ealtcdtgn?ntt@a;im @esbeie- shown gffaer ally ?t 1t0, t! S

operabl e to provi de _pa radi 0 conmmuni cat | Wi no station
(STA) 12. 55I n the gg@%ﬁ a?yl?n%%err?gcr?tsafapo%%erﬁ?qfeargom"rﬁrﬁf%a?%o% system

i ncl udes a W.AM<«awiurelness kooed rarfoameetranekytet ahstingcbedrgeneralfy to be

oper abl e pursuant tg} t.he IEE% él nsti tute of Electrical and Electronic
a

Engi neers) 802.%1 S"OPEAHSP e B CERD T FRGTEHS ‘band. The nobile station

10 12 is here operalligurgeBetAluytrauasstiant stoudtherd BEEa 802ardlest andar d.
The Connunrcaiiég}ti%%t%g]g% fﬁﬁ%qﬂ&y>il—formatted data packet.
10 Figure 4 illustrates a functional block diagram of a
delayed signal correlator.

Figure 5 illustrates an exemplary relationship
between a false alarm rate and a detection probability
pursuant to operation of an embodiment of the present

15 invention.

Figure 6 illustrates a representation, similar to
that shown in Figurxe 4, but here with a different delay
factor.

Figure 7 illustrates a method flow diagram listing

20 the method of operation of an embodiment of the- present

invention.



Whi | e operation of an enbodi nent of the present invention shall be
described with respect to inplenentation of the comunication system 10 as
an | EEE 88D.0207895t em the 15 teachings of the present i nPemtIBaoaide

anal ogously applicable in other types o comuni cation systens. During
operation of the comrunication system da?a is comunicated from and to,
the nobile station wwth a selected access point (AP), here an access point
14, of a 20 plurality of access paints, of which tw access points are
shown in the Figure. The data is dSmARIERIEFIRIREPY of radio |inks 16

formed between thg.pRbil; %gStf@Ltﬂs%” t12 pigndet He seleahed 1264898 RQidMen, Data
comuni cated by the nobil’e station to the atcess point is sonefi mes

referred 25 shows benmgaddymati d&tedsorparrbier o prokickamasketand data

i d _by.th 14 h bi | h di
commnicatod, by, e SGSFIRARAL Hhog! IR L auSERL aRntPas, Lhe radto

channel . 3ten dat ani $heormMAared implemeitbiReonf thie codthundraaridror
reverse |link channels, the data is comunicated in the form of
el ect r omagnef¥EteReigflUREe 2 MEASr (@d Tedeas dOFAINPCRE SR t@R&Kdy. I n the

oGz frequeggxsgea@tear %T&%ﬁqXCQ%”%%' %%E%%ﬁ%‘%%&s %%t”%% V00251627

PCT/ | BO2/ 007 4 speci caII Iocate to a partic communi cat1 on
system That ( Ksstmts&y,oﬁh@leEEl&ﬁz Bbds%QEemmbnnm ﬂ@glﬁh@f@@ﬁ@@@ld&tlon

et em 10 | sopetsheout call s slosated o pection ool he fnenuency hand
i mpl enenteed mdl@pﬁé@tee@p@tramg,s@@efr@qqgen@)arrs@gmn&oofthe IEEE

802.11 standard. The communication system 'is exemplary.
While operation of an embodiment of the present invention
shall be described with respect to implementation of the
communication system 10 as an IEEE 802.11 system, the

15 teachings of the present invention are analogously
applicable in other types of communicafion systems.

During operation of the communication system, data

is communicated from, and to, the mobile station with a
selected access point (AP), here an access point 14, of a

20 plurality of access points, of which two access points
are shown in the Figure. The data is communicated by way
of radio links 16 formed between the mobile station 12
and the selected access point. Data communicated by the
mobile station to the access point is sometimes referred

25 to as being communicated on a reverse link channel, and
data communicated by the access point 14 to the mobile
station upon the radio link 16 is sometimes referred to
as being communicated upon a forward link channel.

When data is communicated, upon either of the

30 forward or reverse link channels, the data is
communicated in the form of electromagnetic energy, here
referred to as communication energy. In the 5GHz

frequency band, prescribed channel allocations are not



the frequency bands. To prevent concurrent usage of the sanme frequency
regi ons of the frequency band, dynam c frequency sel ection (DFS) schenes
nmust be wwoDloeme@d2by 10 devi ces operabl e i n conmuni cati onPEYaBeE®7hi ch
utilize the 5 GHz frequency band. Generillly, in a dynam c frequency

sel ection schene, portions of the frequ ﬁcy band are dynam cally sel ected
for use upon determ nation that the frequency band 15 regions are not being
utilized for other comrunications by another comunication system If a
frequency rafgecii§icadtiar pildegagiedeidy at Papé iicH lage coanuglicatagie frequency

range i s sel geled upoguhi g 1o ebiectyal ¢npgogpUniGaL sy By Aoy ding
the dynam c equency sél ection; "the sane frequéncy-ranges are not
attenpted tothbkecusedndertionestylsyehy 10Wwds abtmapecisepaldlye aldorsiridcat i on

systens. As noted above, a communi cation systemincludes a, plurality of
access poi nt &, PFEMAPCR Tt Wi Cad 88 CP6iYnPENTY £OF5 14Fe SSRIWT LR URE -fi gures.

Each of tyie ageess POoiRhe delistensacevanage argatteemel mes referred to as
a cell. Wen a nobile station is positioned"within a cell, comrunications

of the nobil empilatmeconed ehd loperiatfdastr tbeusemgarftregienisy cegienisc@thi on
systemis SO&ﬂenﬁr al | )é ef f ct uat ed _wt hetvheta%%ess rp_,oi nt u\g@i ch (%ef ihnes t he
cell within FchTERE RG] ati gﬁ 23 p8§1i t i-oned- e "ACd86sS pgi ts 14
are connect edahne &reofilehdly elibhs bie teentirelukilyl ®a0pEr alyhentie contr ol
operation of WD 02/071627 PCT/1B02/ 00734 15 the access points and
conmmuni cat i oh¥ePHShRY WEARCTthee (DES) schemes must be utililzed by

10 devices operable in communication systems which utilize
the 5 GHz frequency band.

Generally, in a dynamic frequency selection scheme,
portions of the frequency band are dynamically selected
for use upon determination that the frequency band

15 regions are not being utilized for other communications
by another communication system. If a frequency range is
determined already to be in use, an alternate frequency
range 1s selected upon which to effectuate
communications. By providing the dynamic frequency

20 selection, the same frequency ranges are not attempted to
be used concurrently by two, or more, separate
communication systems.

As noted ébove, a communication system includes a
plurality of access points, of which two access points 14

25 are shown in the figures. Each of the access points
defines a coverage area, sometimes referred to as a cell.
When a mobile station is positioned within a cell,
communications of the mobile station with the
infrastructure part of the communication system is

30 generally effectuated with the access point which defines
the cell within which the mobile station is positioned.

The access points 14 are connected to a control hub

16. The control hub is operable to control operation of



control hub, sonetinmes enbodied at a conputer server, is connected to a
router that, in turn, is coupled to a packet data network (PDN) 24. The
packet daweometweTrk is 5 formed of, for instance, the int@cmaBomckibone.
And, a correspondent node (CN) 26 is coypled to the packet data network.
The correspondent node is representative of any comunication device that
i s capabl e of conmuni cating packet data by way of the packet data network
and, by way 10 of a conmuynication path formable with the_nobile station

12. The fi guF8ef BFFREF PPROSEr 4PEs CORBURLERE 18P PudfulFée JL2n | EBE

802. 11-f or mat.bed -packel. éo%EGEmB@e@ﬁBbaieai%&daZQS%%ak@%e%egﬁgyht&%ining
synbol s. The training 15 synbol s al so trigger the mechani sm The PLOP

Preanbl es of cPEEEc862. 1o hormeattead thad , HipetuaN, | Ls ftonpaetetiopackets are

nearly identjcal. The fra str re,al so.jincludes.a signal field.27. The
si gnal fieldp88%$§y S rguarerehl JEol T 3% he Thane ey < %'n55¥§éﬁi6§d

bel ow). The setkwmkee offi, elfdr29 nisftehudes thechaferaeti Bakikdbonzat | aadhi s f or
data. The PSDU field 31 fornms a Physical Layer Service Data Unit field

i denti fyi ng RREFESPRECENENSRIOEt d8Ndard §6eSOUPARPe tRotthes Bp&kate PR tehown, a

PLGP header é@wgﬁkHse@h%h%%ﬂf%s oflef@MALRAL an b, Lhe $L.9n3k EE?%%yagd

the service fiel The nobile station 12 includes a receive portion~3
oper abl e to detmmohicandocactdeavior, tdataiconmepabldat ed tommune catbinige station

by vay of 2 Lcymyd ik channel of e sadl g bk le g el e
be commupi caked upaRuAiC@¥ELE pithk rokannel @fthhenkadi@ile station
12.

The figure further illustrates the frame structure
of an IEEE 802.ll-formatted packet. A PLCP Preamble
field 26 includes OFDM training symbols. The training

15 symbols also trigger the CCA mechanism. The PLCP
Preambles of IEEE 802.l1l-formatted and HyperLAN II-
formatted packets are nearly identical. The frame
structure also includes a signal field 27. The signal
field conveys modulation used in the PSDU field

20 (described below). The service field 29 includes
scrambler initialization bits for data. The PSDU field
31 forms a Physical Layer Service Data Unit field
identifying where the transmitted data goes. While not
separately shown, a PLCP header can be used that is a

25 combination of the signal field and the service field.

The mobile station 12 includes a receive portion 32
operable to detect, and act upon, data -communicated to
the mobile station by way of a forward link channel of
the radio link 16. And, the mobile station includes a

30 transmit portion 34 operable to operate upon data to be
communicated upon a reverse link channel of the radio

link 16 to the access point.



link 16 to the access point. WO 02/071627 PCT/1B02/ 00734 16 The nobile
station also includes apparatus 38 of an enbodi nent of the present

i nvent i orwOTh@7mpparatus i s operable, pursuant to dynam @CTABep®nBly

sel ection operations of the nobile sta;hgn and network portion 5 parts of
t he communi cation system to permt co ni cati on operations to be
performed by the nobile station at a frequency range to which the nobile
station is tuned or, alternately, to instruct the nobile station to tune
to anot her frequefibp mawdde Fihatapparargs 1n§ligdesoapradaty sheth dthan

recei ving an ransm rti.ans_af h Lle statsan. ts of the
appar at us 38gg%88$§%%%i%%aﬁh% EF%EF&EeﬁPg%Q%ﬁﬁﬁrengﬁghf¥%%&€?bgﬂg%e|enents
of the appavgtusbile, redesaayntdesi Hgtamdrngreguenidye sedempliany 15

i npl enentation, the elenengg for st in part, algorithns executable

__at | east |
by sui tabl e BPEEBSLPRS G ChEt FFD - 1enSE SLRE™BHA SeLHatkoRoE ihed Lo a

sel ected §reguengy o’ &RQGE cofnlethitY off R chECeiv@ecRarill on detects
comuni cation energy on the forward |ink channels of the 20 radio |ink

wi thin the frcegnendygatinge operafiionst e pebblkefogmed by ithet mobdle

I ndi cati ons 0&8 he detected canmmunication ener.qy, ,or | ack .thereqf,, are
provi ded by S -6t F%ea|%ﬁ8qﬁfnfg gﬁnﬁﬁdﬁgaWb%%%Ato 4§l&§p§F§$ﬂ§nl38. 25
The i ndi cat o s44uheel vdes aarecaghicvilly det enmtnectdGhe Todidet ististyt on
determ ner here perfornms a clear channel assessnent (CCA) operation. The
cl ear channekCaé¥essiengnother frequency range. The appdratus 1is

10 coupled to both the receiving and transmit portions of
the mobile station.

The elements of the apparatus 38 are functionally
represented. Implementation of the elements of the
apparatus is made any desired manner. In the exemplary

15 implementation, the elements form, at least in part,
algorithms executable by suitable processing circuitry.
Once the mobile station is tuned to a selected frequency
range, circuitry of the receive portion detects
communication energy on the forward link channels of the

20 radio link within the frequency range to which the mobile
station is tuned. Indications of the detected
communication energy, or lack thereof, are provided by
way of the line 42 to an indicator 44 of the apparatus
38.

25 The indicator 44 includes an activity determiner 46.
The activity determiner here performs a clear channel
assessment (CCA) operation. The clear channel assessment
operation determines whether communication energy is
present upon the frequency range to which the mobile

30 station is tuned. The activity detector is coupled to a
decoder 48. And, the decoder is also coupled by way of
the line 42 to receive indications of communication

energy, 1if any, received by the receive portion of the



operation determ nes whet her comuni cation energy is present upon the
frequency range to which the nobile 30 station is tuned. The activity
detect or wo oeouwked to a decoder 48. And, the decoder i sPargpoxmwapl ed by
way of the line 42 to receive indicati oaﬁ of communi cation energy, if
any, received by the receive portion of e WO 02/071627 PCT/1B02/00734 17
nobi | e station. The decoder is operable, upon detection of comunication
energy by the activity detector to attenpt to decode the conmuni cation
ener gy. And, mphé lengitedtion .44 Thles dldasdardds @psasikdte adgces slet®atdtaact or .

.The. pac_ket ag%r %%ﬁungl?fl%%tt%%rf S<‘enaelrs{:jo %%/y%lh%d atc%ivti %/ lcf- s cl%tz rt Erel ecei ve
i ndi cations of confunication —enérgy, Yif any,. recervéd at the Teceive

portion of thetenphi ke slkalddenththecpatkdicaddressedefactor is operable
when the decoder detects the presence of .a data _packet, 10 _such as by
detecting a part 6f9% héhsr RGeSt thidorr oo dncdatdeSpacatChfti dkldre For ned

at a physq Cahe@@?&r‘.ogﬁ‘%‘ palcRLer a%flc\:,lnﬂe%% %%%el:%o‘iowgﬂl%%t IS gy The
packet address detector 52 detects et her an MAC (nedi um access control)
| ayer packet thddiess 4 par tregk itviee imedeiatadnEs cfommmmivgdtdagd cener gy. A

Lan-11-f tted dat ket d t include 802. 11 f ted si
6l d and  WEGSTSyer iackalr BAGFOTEC T Diciat At 608 GoPollion ™ her chy

is able to digbhinguisththenweerna dearrddre sfsolqatded r1data preke1 and an
802.11-formatted data 20 packet. The apparatus 38 further includes a

reporter 56 Whah the degpided C6tasd spdditePrasdness ferfe@ada PRCHe/he
10 such as by detecting a part of the preamble portion of a

data packet which is formed at a physical (PHY) logical
layer of the 802.11 communication system. The packet
address detector 52 detects whether an MAC (medium access
control) layer packet address is part of the received

15 communication energy. A HyperLan-II-formatted data
packet does not include 802.11 formatted signal field and
MAC~layer packet address. The packet address detector
thereby is able to distinguish between a HyperLan-II-
formatted data packet and an 802.l11l-formatted data

20 packet.

The apparatus 38 further includes a reporter 56 that
is coupled to the packet address detector 52 of the
indicator 44. The reporter 56 is operable to generate a
measurement summary that includes a field populated with

25 a value indicating whether the‘frequency range to which
the mobile station is tuned contains an 802.l1l-formatted
data packet. If another data packet-type data packet is
detected, such as a Hyperlan-II-formatted data packet,
the field is populated with another value. The field

30 thereby at least indicates whether a frequency range to
which the mobile station is tuned is being used to

communicate an 802.ll-formatted data packet or a data



i ndi cator 44. The reporter 56 is operable to generate a measurenent
summary that includes a field populated with 25 a val ue indi cating whet her
t he freguwoag/ormeyge to which the nobile station is tunedPconBe/w3ddan
802.11-formatted data packet. If anothe%8data packet -type data packet is
detected, such as a HyperLan-1l-formatted data packet, the field is

popul ated with another value. The field 30 thereby at |east indicates

whet her a frequency range to which the nobile station is tuned is being
used to conpBAkeht Eoamaghedl pustantt 8@ dafarfackRefLEF 4PHIEACHD 02/ 071627

PCT/ 1 B0O2/ 00734 }BngggggF&ggnﬁEg@gcggp§uant to a foreign PLOP (physical
toc T

| ayer convergexge pro € neasurenent sunmary i s provided to the
transmt portionT84 hyawayeobntheumnaey58s Phevtidadstiot ther tiransmit

transmts the measurenent sunmmary by of. _a reyerse |link channel formed
upon the radP8YFLAR $6 Pﬁcwaﬁoofhﬁgeaggé§5550in %eHEFQPSHﬁgepP§EéPQed at

the access pei-Ahsmitdicgat hRRSuekrthe FRARULSTBR! wSYNDRN % 3k§chadted to the
control hub 18, or other appropriate structure. Analysis 10 of the

measur enent $amrarchansefnderaedt hpovoiheolrakdl, 1iakdloh®acdnteolthgub

sel ects whether the nobile station should.r [ e he f.requency
range or becgﬁgeSFepﬁﬁgg'toigﬁgfhgchr5§8§ﬁg§g$3%g§%gFg§%%ggz%PF gétrates

an exenpl ary i AeasutesaRt o¥5 taenmaayu rehent genenalyl yrat rodtetotmedhly t he
apparatus 38 of the nobile station shown in Figure 1. The measurenent
summary i ncl GaBErglphikallidyy o&f ofherd$PPIORCAGERN G FEVEItErG - 72 AP PHY SiiSel d 72

I's a Sinﬂie'gktthe measurement summary is made at the control hub,
and the control hub selects whether the mobile station
should remain tuned to the freguency range or become
retuned to another frequency range.

Figure 2 illustrates an exemplary measurement
15 summary, shown generally at 68, formed by the apparatus
38 of the mobile station shown in Figure 1. The
measurement summary includes a plurality of fields,
including a field 72. The field 72 is a single-bit
field, here identified as a foreign PLCP header field.
20 The field is populated with a first value when a PLCP is
detected upon the frequency range to which the mobile
station is tuned during a measurement interval, but, if
no valid signal field is subsequently detected, such as
that which occurs when a HyperLan-II-formatted data
25 packet is communicated upon a communication channel
defined within the frequency range to which the mobile
station is tuned. And, the field 72 is of another value
when an 802.1l-formatted data packet is detected.
The measurement summary 68 here also includes
30 additional single-bit fields 74, 76, 78, 82, 84, 86, and
88. The field 74 is a BSS (basic service set) field, the
value of which specifies whether at least one valid MAC

header was decoded for the measured frequency channel.



field, here identified as a foreign PLOP header field. 20 The field is
popul ated with a first value when a PLOP is detected upon the frequency
range t o wbiockh7tsbe nobile station is tuned during a neas®CETBOR007I er val ,
but, if no valid signal field is subsqugntly detected, such as that

whi ch occurs when a HyperLan-1l-formatted data 25 packet is comuni cated
upon a comuni cati on channel defined within the frequency range to which

the mobile station_is_tuned. And, the field 72 is of another value when
an 802.11-f of kit téldat’q packRefRBSs dérdetred TPPh¥anEssleibft fdadfaryP 68

here al so i nghudes;3Q addihionahSipghealit Jhtekds {4, (6nif8 182, 84, 86,
and 88. The Fie?dl74 is a SSS (gagic ggrvige set) g#ef%,nﬁég lvalue of
whi ch speci f RBSSwhefher batt lieasttoralyaliifd tkiiCmobéddestwis codedesdédEFor t he

nmeasured fre n cha | . 02/ 071627 PCTL/LIB02/QQ734 19 _The field 76 is
a QBSS fieIdgaghgxdﬁpu@ggfngglF%gld%?§zd§g§8i?Pésg%héfﬁeyagﬁgsat | east one
BSS i s runni Agdi BatQB§SwhER@ el t-hieS tsehsomliy 1kl ahhe rrehi De gtatiqons s | EEE

802.11(e) MAC enabled. Fields 82 and 84 are values 5 indicating whether the
to DS field 8R8 PEsANBStheelfgame dyadnguiinaght hBef PgRs UgercA§ Wei 8lrdehe

measur enment | e h ile station. The field 84 is a periodicity
field. The %grgggingél%igFg%?ghdf a val ue which-specifies whether 10 at

| east two consecufhee f@EAd( Gldeds aharmdloddsdeysfariyl.measer ements of busy
oo ontof 1 DRSS LS IO, o oSN LB SE Lot pEtag o 1T

10  at least two consecutive CCA (clear channel assessment)
measurements of busy and on/off patterns are periodic. A
signal is classified as periodic if at .least two
consecutive CCA busy duration and CCA busy intervals are
identical. The field 86 is an extended CCA report field.

15 The value of the field 86 specifies whether the CCA busy
fraction, CCA busy duration, and CCA busy interval are
present in the report. And, the field 88 is an extended
BSS report. The value of the field 88 specifies whether

the measurement report frame contains a detailed report.

20 Turning next to Figure 3, to provide a basic
understanding of what Clear Channel Assessment (CCA) is,
below is a description of the IEEE802.1la preamble and
how the preamble is used in CCA. In addition,
simulations show that a system with a Physical Layer

25 (PHY) similar to IEEE802.1la can trigger the CCA
mechanism even at very low SNRs. Thus, it is important
to detect the presence of systems that use a PHY similar
to IEEE802.11la, but have a different Media Access Control
(MAC) and report this during a Dynamic Frequency

30 Selection (DFS) measurement.

The preamble shown in Fig. 3 is pre-appended to all
data bursts in a IEEEB02.lla WLAN system where "B"



identical. The field 86 is an extended CCA report field. 15 The val ue of
the field 86 specifies whether the CCA busy fraction, CCA busy duration,
and CCA bwey2ionteer val are present in the report. And, the@CiBidod8 i s an
extended BSS report. The value of the f%ﬁld 88 specifies whether the
measurenent report franme contains a detafled report. 20 Turning next to
Figure 3, to provide a basic understanding of what C ear Channel

Assessnment (CCA) is, belowis a description of the | EEE802.11a preanble
and how t heTPPEGRBNESI & §8edti hretninpnsyBAPLi 6f, whiichultks 6Agsshow t hat a

systemw th S er, h EEE8 | 1 n trigger
t he CCA nec%%ﬁ?gnkgggﬁkgﬁ Sgryoﬁ TXQNEEWE# g%ﬁptéls %ﬁﬁofﬁgﬁﬁ to detect
t he presencesphbsyst erpdikat a, wagedoPHYwsichi bapertiodiEEE’02f1Da,3 hut. have a

different Medja Access Contro ) and report this durin Dynam ¢

Fr equency 30%%§I§ PFS gfsnﬁﬁé gﬁe%ﬂrs?hgaﬁ%eggbigesﬁ ' Fig. 3is
bre- appergled:Looabba 83! arBUESHS o #:8qLEEEJ0AR) a W AeSysstamiphane + B' VO
02/ 071627 PCT/1B02/00734 20 represents a Short training synbol of which

the first sheeguengiyndagisyebomulipilexandexXQfpMe. dEREIFHRGLOL i s ivel/ s
produce 2, "WRLPENLUL 1,8 BERLOTEChY BE H18ilireaTHBOIY Leatibgle e the

first part Scket' U5 P ECeive the ra reguency

or t hogonal fhquamﬁycdhtmsuonoﬁplhhﬂlehengseGEBwkedeqmdmka&am;ohhus t he
first two synmbals may be distorted due to,settling of the gain contro

| oop and thee§§§8E?ateﬁOHGXﬁFVZEP?oﬁe@PFQ&PQ SfgRey EROTEN S YRORESNi ng elght

short syfpol 8rovide ample energy for reliable packet detection and
clear channel assessment. - The key is in having
sufficient averaging to reduce the effects of additive
noise.
The long symbols 105 are shown in Figure 1 as "C"
15 where the long symbols and short symbols are separated
using a cyclic prefix 121 indicated as CP. The CP 121
allows for a channel estimation of the long symbols 105
without the influence of Intersymbol Interference ISI.
The long symbols 105 are 3.2 us in duration, excite all
20 frequencies in the occupied band and provide sufficient

samples for channel estimation.

. The delay correlation method
The principle of delay and correlate method is to
correlate the received signal with a delayed version of
25 itself. The idea is to exploit the particular structure
of the preamble in order to obtain reliable estimates of
start of a data burst. A block diagram of the basic
structure is shown in Figure 4. If the input signal

consists of complex samples r@), the correlator has a

30 delay D and a moving average window size of L then the

correlator output can be written:



10 provide anple energy for reliable packet detection and clear channel
assessnent. The key is in having sufficient averaging to reduce the

ef fects oWoadaiteeve noise. The |ong synbols 105 are showrCirnB&/@usse 1 as
"C' 15 where the long synbols and short iyrrbol S are separated wusing a
cyclic prefix 121 indicated as CP. The cAl121 allows for a channel
estimation of the long synbols 105 wthout the influence of Intersynbol
Interference ISI. The long synbols 105 are 3.2 us in duration, excite all

20 frequencies t_I’f eccupj ed band.and provide sufficient sanples for
channel esti mat[%(gh.‘ Tth H@-’&%Wbﬁ& ation nethod The principle of delay
and correlate nethod™s to correlate the received si gnal with a del ayed
version of 25 it sehkidEid nigdea riesetiareeX pligink 1t ke dedr tdfcul ar structure of
the preanble in order to obtain reliable estimtes of start of a data
burst. A bl oekk)dt adoexn(@27ine niasi.c thety ucture is shown in Figure 4. If the
i nput signal consists of conplex sanples r(i), the correlator has a 30

delay D and Vi a i A h the correl ator output
can be wi tt?AW@%@%%G%(WJ@g%8?13%.(19_+2'%L+%&1 P(k) _ >r* (k +
n).r(k + n + D n=0 Considering a received signal nodel of r(k) =

s( k) exp(j2Vf white( lsIk—J—nt+hB)'l=ls(ld.+n)exp(j27_zfoD) assuming that s(k) are

samples from the short training symbols with a
periodicity of modulo D. Examining P(k)from above, a
maximum is achieved when k=D+L.
A critical function for the IEEE802.11 MAC carrier
10 sense, multiplelaccess protocol is obtaining a clear
channel assessment (CCA). CCA 1s used by a station (STA)
to determine if the channel is clear and an access
attempt is possible. The IEEE802.l1la WLAN specification
requires that the received signal levels equal or greater
15 to the minimum sensitivity for BPSK (-82 dBm) will cause
CCA to indicate “Busy” to the MAC when a preamble is
detected. The probability of detection, i.e., the
probability that CCA algorithm will correctly identify a
_busy condition, is P, > 90% (as defined in IEEE802.1la
20 WLAN Specification).
CCA can be considered a binary hypothesis test to
determine if the medium is busy. It consists of the

hypothesis H; which indicates that the channel is busy
and the hypothesis H, which indicates that the channel is

25 idle. The test statistic is defined as

S= i}zo(/c)]2 > Th (6.1)
k=1

under hypothesis H, , and



P(k) = YlIs(k+n~2 exp(j27f OD) +n*(k+n)n(k+n+D) n=0 5 where
s(k+n+D) =s(k+n) exp(j 2~f OD) assumi ng that s (k) are sanples fromthe short
trai ni ng worbors2wi th a periodicity of nodul o D. Exam ni mgTRBé)dorsm above,
a maximumis achieved when k = D+tL . A ?gitical function for the

| EEES02. 11 MAC carrier 10 sense, multip i access protocol is obtaining a
clear channel assessnent (CCA). CCA is used by a station (STA) to
determne if the channel is clear and an access attenpt is possible. The

| EEE802. 11a mLAgé ectfication requires that the received signal |evels
equal or great®r E&kﬁoﬂ% mi ni mum sensitivity for BPSK (-82 dBn§®-l |
cause CCA to inhdicate "Busy" to the MAC when a preanble is detected. The

probabil'ity BBdiQ?_; ﬁgtp'og_'?resii-se-fi the,norobapi bkt ynLhal - CCAalgon fihmy wi I

correctly ident usy condition, 1s PD > 90% (as defined In

| EEE802. 11a 3120 tWeANudpRG fdfcatdiemban€Chctamn reace@rsi dered a binary
hypot hesis test, to determne if the mediumis busy. It consists of the

hypot hesi s Hl whi #Reihdhedces st Bt PrgareRgnnéhei agndfrudgn@tt Be hypot hesi s
AL e e e atist o
i NG SR L R IR Sty BncTle LRSI E 12

defined as N nder and WO
02/ 071627 PCHObWBO2LQ0T3L k22td¥iz, defined by

(P@) - 5)*
2N

@
N

A

increases. Here o? is an estimated variance and S 1is

the sample mean.

10  Simulation results are described here.

To show the output of the CCA algorithm when a
either IEEE802.1la or HiperLAN II PHY is detected,
simulation results are presented with the following
assumptiocns:

15 (1) Packet size : 512-bit,
(2) Rate : R=3/4, with puncturing and interleaving,

(3) The generator polynomials for the convolutional
coding: V,(D)=(1+D*+D*+D?’+D°% and

V,(D)=(1+D+D*+D*+D% , with K=7, and d, =10,

free
20 (4) 64-QAM for a modulation,
(5) Channel: 5-tap Rayleigh channel with taps { 0.749,
0.502, 0.3365, 0.2256, and 0.1512}.
It should be pointed out that the choice of
modulation will have no impact on CCA when the preamble
25 is detected. 64 QAM is chosen as the modulation type
when the preamble is not used in determining channel
state due to the SNR range being approximately 20 dB

above the minimum sensitivity for BPSK.



S=I1P(k)l <Th (6.2) wunder hypothesis Ho , where 11 is the threshold, and N
is the nunber of redundant neasurenents. \Wen there is no preanble, the
magni t udewofo2@872tecr eases generally with signal to noi sePCAUB@/(OINR) .
However, the kurtosis, defined by (p(i)2 S)4 N(62 increases. Here 62 is
an estimated variance and Sis the sanp?g mean. 10 Sinulation results are
descri bed here. To show the output of the CCA algorithmwhen a either

| EEE802. 11a or HiperLAN Il PHY is detected, simulation results are
presented with thénfgheowimglagdomspt WwensonsdderpdPavketsceinagioss1Aahit,

(2) Rate : R= , W th, pun [ and i rl eayin 3)..T ener at or

pol ynom al s W%&ﬁtﬁgeégggglﬁpﬁéﬁg%’ 8%8i2%3 (Bfe%mF%%D%yyggl%DS +D6) and
V2(D) _(| +D+D2+D3+D6}E fiwisthskeharandidtlG8ei0us20g( )y cbiibQaMskabod s :
nodul ati on, (5) Channel: 5-tap Rayleigh channel with taps_ { 0.749, 0.502,
0.3365, 0.2258° Qﬁ&a@.§§f§P? reesham hﬁeCB@PHF§&18HtO§h§Pethe choi ce of

modul at i o Wiblrbaue:Ba bERAGL-0R<06A Whew e BEeARbl pordBahs sdgtect ed. 64

QAM i s chosen as the nodul ati on type when the preanble is not u in
det er mi ni ng ehabpeék) shat ¥odtie-Cartlhe sSNR1aange beithgdappoyxivaest elsgd20 dB

above the' m g mum sensitvity, o BPSK W0 021071627 PCT/ 802100734

detection 301 and 303, P,, and the false-alarm rate 321,
Pr , where the probability detection 301 and 303 P, grows

10 with increasing SNR. For example, theP, for SNR = 20 is
shown as a first function. In addition, this figure
indicates a reliable false-alarm rate, P, <<0.1 at F,=09.

The second scenario operates without using preamble
symbols: TFor the same simulation conditions as in the

15 first scenario, Figure 5 shows P, and P, for different
SNRs. A delay factor of 64 is chasen due to the distance
between the cylix prefix and the beginning of an OFDM
symbol. Figure 5 indicates that P, decreases generally
with SNR which matches the result in Figure 4. We can

20 also keep P, <<0.1 at B,~09. As in the first scenario,

the Monte-Carlo simulation technique is used to find P,

401, 403 and 405.

While CCA was designed as a means to allow Stations
in an IEEE802.1la WLAN system to assess if the channel
25 was clear for transmission, CCA can also be used when
doing a DFS measurement to determine the existence of
PHYs that are similar to IEEE802.1la. In fact, as the
simulation results show, this can be done at SNRs
approaching 0 dB. Thus, the invention proposes that the
30 following steps be taken when performing a measurement

for the purposes of DFS.



23 In the simulations, we considered two scenarios, (a) wth preanble
synbol s, and (b) no preanble synbols. The first scenario includes using
preanbl e WQbov®27 The del ay factor used in the conputati @TaBozdee345
correlation outputs is 16 (i.e., distancg,between short synbols) and
Monte- Carl o sinul ati on net hodol ogy was uSed to estimate perfornmance.
Figure 4 is the probability detection 301 and 303, PD, and the fal se-alarm
rate 321, PF , where the probability detection 301 and 303 PD grows 10
with increasing SKR TB&r SéRairpirés tRePDIPSL ISRRIZTegweNSY thé\thdas a first
function. Inpaddi,tiea,tthis figure indicates a reliable false-alarmrate,
PF << 0.1 at PD 0.9. The second scenari o operates w thout using preanble
synbol s: For the 8anfhsi BRatisdmngcchei ehers vaseias uresments fidatstreseoghari o,

Figure 5 shows PD apd P Ldifferent SNRs. A delay factor of 64 is chosen
s To the di ot ance SBerREEH Phd 1oy ERRREPATFR BHASEHE EGenAerg 0P an CRDM
synmbol . Fsgure 5 indigakessthahgPhl deerneasggtgenerally w th SNR which

mat ches the result in Figure 4. W can 20 also keep PF "0.1 at P0.9. As in
the first scenarié, ThRe SUpnt&amdnes $iheulCattPeh PéEWMQm9§H:bmm9&@Q%i3ind
PD 401, 403 ggg_405. Wil e CCA was designed as a neans to allow Stations
in an | EEE802.T'a WLAN systemto assess if the channel 25 was clear for
transm ssi on, CCAdcadfakea heiggedswhemedoithg &TRAFS irtasuy eenta t o

determ ne the existence of _ PHYs that ar imlar_ to |EEE802.11a. In fact,
as the sinulation 8§8PPSF§ﬁ8®,fFﬁPsaEaﬁEggghgnélﬁtWgﬁgssyﬁﬁﬁpoaching 0

dB. Thusjpthe inventiren tpeopafesahhdt tlikntify a valid IEEE802.11la
Beacon Frame, then it determines that there is a
PHY similar to IEEE802.1la, but the MAC is
foreign.
6. The STA reports to the AP that a PHY similar to
15 IEEE802.11la was found, but the MAC was foreign.
The frame used to send measurement data to the AP
could be as shown in Figure 6, which includes Frame
Control (501), Duration 503, DA 505, SA 507, BSSID 509,
Sequence Control 511, RSSI 513, CCA true MAC foreign yes
20 or no 515 and FCS 517.
Table 2 shows the frequency allcocation for WLAN
operation in Europe and how the frequencies are allotted

for HiperLAN II.



30 follow ng steps be taken when perform ng a neasurenent for the purposes
of DFS. WD 02/071627 PCT/1B02/ 00734 24 1. The STA tunes to a desired
frequencywo@2doi6a7 neasurenent. 2. The STA using the ener @¢TABEIIrBNENt
feature of the | EEE802.11a tranceiver asures the received 5 signal
strength (prior art). 3. The STA exam ne$-the output of the CCA hypothesis
test. 4. |If CCAtriggers true, the STAlistens for a Beacon Frane from an
| EEE802. 11a WLAN system 10 S. If the STA cannot identify a valid

| EEE802. 11a Beacon Franme, then it determ nes that there is a PHY simlar

to | EEES8 €1s foret 1 on repott t-o—the—AP—{ hat
a PHY si ﬁri;qeé’rgﬁro 15 | EEE80F NG T Eﬁg?cBﬁ%’et REdraLe %agoi’“SFm gn. The

frame used 2w Mendgmagiy)enent data to|the AP could be as shown in Figure
6, which|includes Frame Control (501), Duration 503, DA 505, SA 507, BSSID

509, Sequence Control 511, RSSI 51’2, A—true MACforei nn ync 20 or-—no
515 and F?Slg:pl %20 e 2 shows the freq éné?mal | ocati on for WLAN operation
in Europe and how t he frequencies are allotted for H perLANII. WO

02/ 071627 017 1-BOZ D734 25 Center Frequensmes Effective Radi at ed Power

)
r

5700 23 dBm

Table 2
Figure 7 illustrates a method, shown generally at

5 550, of an embodiment of the present invention. The
method at least reports whether the portion of a
frequency band to which a communication station is tuned
is being used to communicate a first-system~type data
packet. The communication station is operable in a first

10 radio communication system in which a selected portion of
a frequency band is dynamically selectable upon which to
communicate a first-system-type data packet. The
frequency band is also selectably utilized by a second
radio communication system upon which to selectably

15 communicate a second-system-type data packet.

First, and as indicated by the block 552, an
indication signal representative of a determination of
whether the first-system-data packet is communicated upon
the portion of the frequency band to which the

20 communication station is tuned is generatéd. Then, and
as indicated by the block 554, a report message is
formed. The report message includes a field populated
with a value indicative of the indication signal.

Thereby, a report message is formed that indicates

25 whether communication activity pursuant to a first radio

communication system is ongoing at a portion of the



(20 MHz Spacing) 5180 - 5320 23 dBm 5500 - 5680 30 dBm 5700 23 dBm Table
2 Figure 7 illustrates a nethod, shown generally at 5 550, of an

enbodi mrerwowk/ottee7 present invention. The nethod at | east PCeEgBov®7whet her
the portion of a frequency band to mhic? a conmuni cation station is tuned
is being used to communicate a first-systemtype data packet. The

comuni cation station is operable in a first 10 radi o conmuni cati on system

in which a selected portion of _a freguency band is dynam cally sel ectable
upon whi ch t 6TSEBRRAGNI BaRe &°f RdChsEEerPEPRIGaEACPackati0ThésS frequency
band 'S_a'Sotéﬁéegta@g$nugh%&§%qsb%fatBQCQEBorEangs%@%?“ehﬁékhﬂgn%yStem
upon which to selectably 15 comuni cate a second-systemtype data packet.
First, and asetndiiogtedrbypublsegbkotk cbBRunarnatiindi capeontdpgeabre
representative of .a_de ernin%tiondoL ﬁgether t he f%nst-s%s&ﬁn}data packet

i s comuni cat@8°GRoR® Pfie PFFPIrBR%PYt hESt FORTBREGEARE £52WPEN the 20
conmuni cag i on statrhenpireriured besgenprabed. afhesr and pasrihdieated by the
bl ock 554, a report nessage is formed. The report nmessage includes a field
popul ated wPERMRLg&| deri AgPéarenéing the iAdreairen 3ngnihe FRePsbyf a
report ”Essagﬁﬁ! Enfv%%g%nt akyh Rdiheat ﬁ%ce%éa%%&/.hgre copmyaLcal @pjactivity
pursuant to a first radio conmunication systenrtis ongoing at-a portion of
the WO 02/ 07462¢rPETAbBO2/ @B234coRé of the present invention is

defined by the following claims.
10



frequency band to which the communication station is tuned. Upon anal ysis
of the report nessage, subsequent retuning, or subsequent communi cati on,
oper at i orwoaee716eaused to be performed by the comuni cati @aTdB@XG0e3. 5 The
preferred descriptions are of the preferred exanples for inplenmenting the
i nvention, and the scope of the invention should not necessarily be
limted by this description. The scope of the present invention is
defined by the followng clains. 10 WD 02/ 071627 PCT/1B02/ 00734 27 1In the
claims: 1. |hRathefr §tatB§ito communi cation systemin which a sel ected
portion of a frequency band is dynamcally 5 sel ectable upon which to
comuni cate a first-systemtype data packet, the frequency band al so
selectably utilizéd bynaasédent radiieo communicatiion system dpomwhitthch

selectably to co icate_a.secand-systemtype,data. packet,. an.inprovenent
of apparatusafSFqggggﬁnﬁﬁFgéPPoﬁ%lﬁ F&ﬁ#&ﬁ%§p89&8|ésiﬁYPﬁQlFFﬁ&W radi o
communi cad i oBes¥stanle Sdoth appahatds cahm@ashtbol Fepertsyeehetige the

portion of the frequency band to which the comunication _station is tuned
i s being usefatd PafkGhHicate fReAdrsy- Spscem!sey geleatabiac ket igg

appar at us cogpr bstagonlS AR bNAGALAL Ak sLeast aupLed. L griesei ve an

i nciation of etermnation o et her the rst-system type data packet
i s communi casedleapebliyhéoparmmonicktehe skceqdesyyteand vibe whaiteh t he
communi cati o812} O, $ub¥edeR? o 18192L00" 998N R s cati on
si gnal

10 station operable in the first radio communication system,
said apparatus at least for reporting whether the portion
of the frequency band to which the communication station
is tuned is being used to communicate the first-system-
type data packet, said apparatus comprising:

15 an indicator at least coupled to receive an
inciation of a determination of whether the first-system-
type data packet is communicated upon the portion of the
frequency band to which the communication station is
tuned, said indicator for generating an indication signal

20 representative of the determination; and

a reporter coupled to receive the indication
signal generated by said indicator, sald reporter for
generating a report message that includes a field

populated with a value indicative of the indication

25 signal generated by said indicator.

2. The apparatus of claim 1 wherein the
communication station comprises a receilve portion and
wherein said indicator comprises an activity determiner

30 coupled to the receive portion; said activity determiner
for determining activity upon the selected porﬁion of the
frequency band to which the communication station is

tuned, said activity determiner for indicating at least



20 representative of the determnation; and a reporter coupled to receive
the indication signal generated by said indicator, said reporter for

gener at i ryoaoewert nmessage that includes a field popul aPted/1Bidio7s val ue

i ndi cative of the indication 25 signal gggerated by said indicator. 2. The
apparatus of claiml1 wherein the conmunication station conprises a receive
portion and wherein said indicator conprises an activity determ ner 30
coupled to the receive portion; said activity determ ner for determning
activity upollEheCOBIERLER AN ieHR IO fife detreqiassy toake PEO/s¢h t he

communi cati o atiQn 4l I t iyt 1 for indicating at
| east WO 02/89%%2$hgc%%?§8%%%§ §f%§§g %ﬁéﬁ%goﬁﬁ%ﬁﬁggg%gﬁk%ﬁgrgy IS

determ ned to be present upon the selected portion of the frequency band.
3. The apparatus qf claim2 in which the. 5 comunication,systemis

oper abl e pursuantgro aﬁheoﬁﬁ?ﬁﬁﬁgHgloﬁr&é&&@lgwﬁpcw%& 'ﬁ%?ya cl ear channel
assessnmers opematindkadRdnWheiseich Sal dpachivict yudehen® rey arperforns a clear

channel assessnent operation. 10 4. The agparatus of claim3 wherein said
i ndi cator f GPeKetiesrpr P¥edogodebdeh €6dpned vocdaied abenpetly determi ner

and coupl ed Lo tecelyve IBUCALIONS-Of e o cOTIN Callion ey e .

n
det er m ned togge present “upon C?he sel ected portion o equency band,
sai d decoder p¢hfbamsdecadierg athaneadt apaktssafentthepeaamirincat i on energy to
det erm ne whether the comunication energy conprises at |east one of the
first-systemtype data packet and the

10 4. The' apparatus of claim 3 wherein said indicator
further comprises a decoder coupled to said activity
determiner and coupled to receive indications of the
communication energy when determined to be present upon
the selected portion of the frequency band, said decoder

15 for decoding at least part of the communication energy to
detérmine whether the communication energy comprises at
least one of the first-system-type data packet and the
second-system-type data packet.

20 5. The apparatus of claim 4 wherein the first-
system~type data packet is defined in terms of logical
layers including a physical (PHY) layer and at least one
higher~level layer; and wherein said identifier further
comprises a packet address detector operable responsive

25 to determination by said decoder that the communication
energy comprises at least one of the first-system-type
and second-system-type data packets, respectively, said
packet address detector for detecting whether the at
least one of the first-system-type and second-system-type

30 data packets further comprises a packet address in the

higher-level layer.



second- systemtype data packet. 20 S. The apparatus of claim4 wherein the
first- systemtype data packet is defined in terns of logical |ayers

i ncl udi ngwea oplysetal (PHY) |ayer and at | east one hi gher PCeuBéb2/doasser, and
wherein said identifier further conprisgg a packet address detector

oper abl e responsive 25 to determ nation By said decoder that the

conmuni cation energy conprises at |east one of the first-systemtype and
second-systemtype data_packets, respectively, said  packet address
detector for detebtingTWetRERrERESaPT Feadl on¥hEreihe thier SEXs$fst em type

and second-s (W 3 t et: r onpr.i cket address
e S S S e T 2y e A

appar at us of sellactre8 WigheinTlevelf ileyer systewotly peddaha reackeriids
formatted according to a selected higher-level |ayer protocol  and wherein
sol 0 packe: PAAGPESE GeREs: GFtaeraE SARREH oL HE B0 min LAT o2& tarer gy
conpri sess t hendatg pagketi sker rakt ad tac pactierd fhematcthedsaleekadnli gher - | evel
| ayer protocol. 7. The apparatus of claim®6 wherein_the first radio
comuni cat i oﬁh§y§?éﬁpﬁ3§do%é@élﬁlrelﬁﬁﬁéuéﬁﬁfeffoPéﬁtoj_?@ll-EEE (Institute of -

El ectrical and El ectronic Engineers) 802.11 standard and wherein said
packet detector detects when the comuni cation energy conprises an | EEE
802.11- formatted7dat aTpeckeparksud. ofhelappatatvihs refinclthiemti ratier ei n t he

field of the report nessage .generated hy said porter is formed of a
first digitaFoFaPuECRRGR £HE {PRAFYATEBn 18 GRAF 2pd SopuEsuant to' an

10 IEEE (Institute of Electrical and Electronic Engineers)
802.11 standard and wherein said packet detector detects
when the communication energy comprises an IEEE 802.11-

formatted data packet.

15 8. The apparatus of claim 1 wherein the field of
the report message generated by said reporter is formed
of a first digital value when the indication signal is of
a first value and is formed of another digital value when
the indication signal is other than the first wvalue.

20

9. The apparatus of claim 1 wherein the first
radio communication system is operable pursuant to an
IREE (Institute of Electrical and Electronic Engineers)
802.11 standard and wherein the field of the report

25 message generated by said reporter is of a value
indicative of whether an 802.ll-standard-formatted data
packet is determined to be communicated upon the portion
of the frequency band to which the communication station
is tuned.

30

10. The apparatus of claim 9 wherein the second-
system-type data packet is formatted pursuant to a

foreign, relative to the IEEE 802.11 standard, PLCP



a first value and is fornmed of another digital value when the indication
signal is other than the first value. 20 9. The apparatus of claiml
wher ei n twe okiorse7 radi o comruni cati on systemi s oper abl e POIMBeLANT34 O an
| EEE (Institute of Electrical and Electgggic Engi neers) 802.11 standard
and wherein the field of the report 25 sage generated by said reporter
is of a value indicative of whether an 802. 11-standard-formatted data

packet is determ ned_to be communi cated upon the portion of the frequency
band to whi cHPENE1IEEAMIAYESt CORVSEIENSR PIrotoGRdd. 280 Ybereia §ppsr atus of

claim9 wherein: e = t apackeb hLs_f.ar d pur suant
fo o forel gar roratrve s THo TEEE 565 TE ot andard, PLOP VD 63 071627
PCT/ | B02/ 007 34rm3@ tephysitealpalcikgér coonvéogenge-pLiPocormaanedwhertei n sai d

i ndi cat or disti%g%ighes.betﬁﬁﬁn t he 02.1%—sg%ndar%ftforna t ed data packet
on a forei gnPPEERSf 6PMETTEd “d&t §°“PREKEY Sf-6I"m NGt K8 “8e &6 Syst em t ype
data packgt. 5 11. The apparatus of claim 10 wherein said reporter

generates a communi cation-station neasurenent summary and wherein the
field populated_mﬂﬂh Fﬁ@evépﬁér@ﬁ@ﬁcgﬁiVéaéﬂ-1@h@hﬁﬁ§ﬂ@aﬁ@éﬁ segealtter
gener at ed byﬁéﬁ'eqa!t'%@' %atc%%lmmi%%%hi%%a%i%r He%gu(}femte?l% gupmary and
communi cati on-station neasurenment summary. 12. |Tn a nmetho or
comuni cat i nghkemednf ithet fri@didopopulated with the value indicative of
the indication signal generated by said indicator
10 comprises a portion of the communication-station

measurement summary.

12. 1In a method for communicating in a first radio
communication system in which a selected portion of a
15 frequency band is dynamically selectable upon which to
communicate a first-system-type data packet, the
frequency band also selectably utilized by a second radio
communication system upon which selectably to communicate
a second-system-type data packet, an improvement of’a
20 method for a communication station operable in the first
radio communication system, said method at least for
reporting whether the portion of the frequency band to
which the communication station is tuned is being used to
communicate the first-system-type data packet, said
25 method comprising:
generating an indication signal representative
of a determination of whether the first-system-type data
packet is communicated upon the portion of the frequency
band to which the communication station is tuned; and
30 forming a report message that includes a field
populated with a value indicative of the indication

signal generated during said operation of generating.



communi cation systemin which a selected portion of a 15 frequency band is
dynam cal |y sel ectabl e upon which to comunicate a first-systemtype data
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generating, ebmA@hetAEROR cAGkIGY tY WRAR i@ c3eheCtRd prRAEHOMRM i
frequency band to which the comrunication 5 station |s tuned, the activity

upon the sel eelegtpor poaitionf ofh&hfr dgeamepdyakdridndi cat ed at | east when
comuni cation energy is determned to be present upon the selected portion
of the frequency band. 10 14. The nethod of claim 13 wherein the

10 14. The method of claim 13 wherein the

communication system is operable pursuant to an
operational protocol which defines a clear channel
assessment operation, and wherein said operation of
determining comprises performing a clear channel

15 assessment operation.

15. The method of claim 14 further comprising the
operation, subsequent to said operation of performing, of
decoding at least part of the communication energy, when

20 determined during said operation of determining to be
present, to determine whether the communication energy
comprises at least one of the first-system-type data

packet and the second-system-type data packet.

25 16. The method of claim 15 wherein the first-
system-type data packet is defined in terms of logical
layers including a PHY (physical) layer and at least one
higher-level layer, and wherein said method further
comprises the operation of detecting whether the at least

30 one of the first-system-type and second-system-type data
packets, respectively, further comprises a packet address

in the higher-level layer.



comuni cation systemis operable pursuant to an operational protocol which
defines a clear channel assessnent operation, and wherein said operation
of det erwDnRnogieedNpri ses perform ng a clear channel 15 aPSEFIBIRIT34
operation. 15. The nethod of claim 14 further conprising the operation,
subsequent to said operation of perform'r:? , of decoding at |east part of

t he communi cati on energy, when 20 determ ned during said operation of
determ ning to be present, to determ ne whether the communi cati on energy

conprises at |east’oneTéR fee ot S Gladamlty paegaia Yhackdr stngadie
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packets, gespembiriselky, dedianLCuRn $8% aohafkelaaddesherdgy the _
hi gher-1evel |ayer. WO 02/071627 PCT/1B02/ 00734 32 17. The nethod of claim

16 wherein t kempirisesr adi dEEEohinildatficgmadsde Rata Geekadl-e pursuant to an
|EEE (Institute of Electrical and El ectronic Engi neers) 802.11 standard
and wherein said operation of detecting 5 conprises detecting when the
comuni cati on enengy aoRphicstodan i KERi802.31 irmfcaratat ttéd datestpacketo 18.
The method of claim 13 wherein the first radio conmunicati OI}ES stemis

oper abl e purgﬁgmpnﬂgagﬁopEégstem is operable pursuant to an
10 (Institute of Electrical and Electronics Engineers)

802.11 standard and wherein the field of the report

message generated during said operation of generating is

of a value indicative of whether an 802.1l-standard-

formatted data packet is determined to be communicated
15 upon the portion of the frequency band to which the

communication station is tuned.

19. In a communication station operable pursuant to

an IEEE (Institute of Electrical and Electronics

20 Engineers) 802.11 standard within a frequency band also
used by another communication system, an improvement of
measurement summary apparatus at the communication
station, said measurement summary apparatus comprising:

a selected field populator for populating a

25 selected field of a measurement summary with an
indication of whether a portion of the frequency band to
which the communication station is tuned is being used to

communicate an 802.ll-standard-formatted data packet.

30 20. A method for changing the channel assignment in
a wireless LAN system using a clear channel assignment
mechanism for randomly accessing a channel, said method

comprising the steps of:



10 (Institute of Electrical and El ectronics Engineers) 802.11 standard and
wherein the field of the report nessage generated during said operation of
gener ati rgo0i02/07wR7 a val ue i ndicative of whether an 802. 11Pstranezod34
formatted data packet is determ ned to bgzconmmuni cated 15 upon the portion
of the frequency band to which the comunication station is tuned. 19. In
a communi cati on station operable pursuant to an |EEE (Institute of

El ectrical and EIectroQiCSHZOtEn%'ne?rsﬁ 8%2.%%estaggard wi thin a frequency
band al so used by anot Rer"domtuni cat'™o rgystenlqgﬁ |¥b(ovenent of

measur enent summary ap argtus.at th% conmmy icatgog station, said.

measur ement summary apparafulilgnfr Cirhg: C2RBRLAEISFPERE tpSFdtafor for
popul ating a 25 selected field of a measurenment sunmary wi th an

i ndi cation of whether SSH6FFHLGANEf 3t RE2FPBqHEREFRARE YD Wi ch t he

conmuni cation station g Lungdy s g%;y@acaieqa&er GAAMUNLEALS 8Rcess

802. 11-standard-fornmatted data packef. 30 20. A nethod for changing the
channel d&ssi gnnentonhrod Wwor enessceAN ppsneEm using a cl ear channel

assi gnment nechani smfor randomy accessing a channel, said nethod
conprising the steps of': WO 02/071627 PCT/1B02/00734 33 tuning to the
desired frequency ; performng a Cear Channel Assessnent test ;

determ ning a beacon decodability; and reporting a physical |layer and a
medi a access 5 control to an access point.



