[ 0001] METHOD AND SYSTEM FOR TRANSFERRI NG TRANSM T POANER CONTROL

| NFORVATI ON BETVWEEN NETWORK MANAGEMENT ENTI TIES | N A W RELESS COVMUNI CATI ON
SYSTEM [0002] FIELD OF I NVENTI ON [ 0003] The present invention is related
to wirel ess comuni cation systens. Mre particularly, the present
invention is related to a nethod and systemfor transferring transmt

power cont r gbof] TRPETHES AR £PSridg e A NI RS Ltfreceive unit

(WRU) and IFaan e%c I5}5;1(1-1' ;iﬂ"a gf] A ) Wrel ess |ocal
‘area netwmw;mﬁm QA VRRE NI "

conveni ence and exibility. new applications such” networ ks are

bei ng devel oped, their popularity is expected to significantly increase.
10006] | nstiPPRdle of Electrical BHILIEOFINVEBNTIONENgi neers (1 EEE) wor ki ng

groups havepg@d;i ned .ﬂﬂ]]]] === J1- j.ne. rd _hayi ng extensions
whi ch ar ee[l nténdepl to prow'g‘g&ﬁ%ﬁggﬁﬁgtg raegggglr%l%ﬁg?%ﬁ%t%rk
capabi | i t i edore pagicularlyetheresegbidvantiont jiamelateddp amedthet dndesystietd fos | ncl ude a

managenent i [ T . .be.either a.nedia access
control | ayﬂé‘%ﬂs%\l;&%% %sé@@ﬁ?%@“&‘ﬁ@ﬂc%% bEARFER AFEe it a entri es
in a MB t dnsmitreckippEnit§WIRLY apd andesedspoipO@PI] Net wor k managenent
entities (NVEsS), connected to a WLAN, conmunicate with- each ot her by
sending frames. There are three-types of MAC franes defined..by the 802.11

standar ds: 8904jata frames; 2) conBASIKGREWRE} and 3) rmanagenent franes.
.There are sub- toy: f For _ exampl,e. an action
.%@3] Wx?ﬁ@ss 19&151%8%8%{%@@%@%%1: 0 r?e n’store g?ngul? ]

frame is a sub-type of a nanagenent a t her
defi ned by beesusg@fitheir aonvenience ppd flexikilityf r Asmepaspmicaiies far eudef i ned as

direct 11 perhrse cHEHARAAARATRL, sheir Bty 08 SEUEH SEBESIRC. ot i i ve
I S an i nt ei®@easei gnal i ng nessage used for inter- |layer or inter-protocol
entity exchgm@ps Sueitdd FFNES dnd m%cm%%%%EE) working

"~ groups have defined an IEEE 802,11 baseline standard having extensions which

are intended to provide higher data rates and other network capabilities, Under

the IEEE 802.11 standards, network entities include a management information

base (MIB). The MIB may be either a media access control layer (MAC) layer

MIB or a physical (PHY) layer MIB. Data éntries in a MIB table use IEEE

802.11 standards. ,

[0007) Network management entities (NMEs), connected to a WLAN,
communicate with each other by sending frames. There are three types of MAC

frames defined by the 802.11 standards: 1) data frames; 2) control frames; and 3)
management frames, There are also sub-types for each of these frames. For

example, an action frame is a sub-type of a management frame. Action frames
are further defined by categories. Currently, action frame categories are defined
as follows: 0- spectrum management; 1- quality of service management; 2- direct
link protocol; and 8- radio measurement. o

[0008] A service primitive is an internal signaling message used for inter- -
layer or inter-protocol entity exchanges, such as between a station menagement
entity (SME) and a MAC layer management entity (MLME), with standardized
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entity (SME) and a MAC | ayer managenent entity (M.ME), wi th standardi zed

-1 nessage contents. Although a particular format of nessage is not
specified by the standards, the standards do specify the content. Service
primtives are typically wused to initiate, confirmor report a particul ar
action, such as by sending a particul ar frame for managenent purposes from

one WIRU t Oaiiat@itolbRthob@OOSr SPORALERREEch bk GEEQBR, &1 of andar ds

an SME is incorporated into the WI'RU In er to provide correct MAC

oper ati on. StARdass thestandazdsdospegifydhermient. §ermavemytmawemed as

resi ding i nudS8RARALE HRMAYSFREort RIARS®r AdicnCshdl Apy AdidPat he side.”
Thus, the SME nmay be V|cevved as f)ggl ng resporn5| ble for shcﬁ‘%unctlons as the

gat heri ng obartis§lar m&mgwaﬁmmﬁﬁomemmg apether Wik agenent

entities gogi M | ah layeoSdink d%% anmet ers.
The SME ty;a){loca?;lyé gqlagcrorrs st?ﬁh?g%%t‘g?%ggs%% ‘?ﬁsﬁ? &h&rg‘?&system

nmanagement Bk the; mondﬁpia@mwﬂ%mhmmﬁmrﬁms mb&@t— . [0010]
Furt hermr%d@;ﬁﬁ&éﬂleaatﬁﬂ;akﬁﬁ%@%véeh gg:[gf%ﬁ Ss%gé(%aw afi s

configuratiqn settings. in MB t hat cont
i npor tant fR3ADeRY ﬂ@mﬁiémse‘)ﬁ'ﬁpéhqﬁjd@n&amgtﬁxffosmenmbﬁmﬁreéw bﬂnaf each WIRU

in. order tx@sﬂoﬂ&ﬁfe%ﬁﬁuch*lﬁn%ﬁyﬁ rﬂ:{gmtgye?'w gﬁ’ Salffday mance in

the cont ext of radi o resource nanagenen exanple, a WIRU
keeps trackh er'wwéamrBmese@%@e@@mw@sm@lm@mﬁben@uea@bmam e data

frames.  Thipgeifi®pardRietdrdN Thb RV %1&?8 of¥orB «th fuQcldiondfendlrbeni mum | evel

of quality of service to the W 11 RRM s one of the nost inportant
aspects .nmmlmﬁ@gmwemmwmqs@a impharesnds stagdind wamagepent or nance
enhancenmentyriiyedder for m ng RRM i ncludi ng in-band interference nmitigation
and frequenci re-use. For efficient it is necessary for an NMVE to

retrieve Ok peci Frethemuyreo pepording jtaf ByEE.t803H1 stapdendscm WERU t he M B
data str uctcbastamgs&qﬁ%&aaeﬂ \RiHirgR 1R the WITE ltﬁétscowﬁ %&Bbéhav{op aty 1PC
information of a WIRU is not stored in the
important for an AP to be able to understand the conﬁg‘uratwn of eanh WTRUin
order to interpret the WIRU's behavior and to improve performance in the
context of WLAN radio resource management (RRM). For example, a WTRU
keeps track, in its MIB, of successfully received but not decodable data frames.
This is important information for.an AP to provide a minimum level of quality of
service to the WIRU,
{0011] RRM is one of the most important aspects in WLAN management.
A WLAN can achieve significant performance enhancement by performing RRM,
including in-band interference mitigation and frequency re-use. For efficient
RRM, it is necessary for an NME to retrieve WTRU specific TPC related
information. A problem with the MIB data structure used in conventional
wireless systems is that TPC information of a WTRU is not stored in the MIB of
an AP,

f0012] Interference mitigation is a classic technique used in wireless

communication systems to avoid interfering with other users in the vicinity by
minimizing the amount of transmission power: The IEEE 802.11h standard

defines messaging of a maximum allowable transmit power by means of




[0012] Interference mtigation is a classic technique used in wreless
communi cation systens to avoid interfering . with other users in the vicinity
by - minimzing the anobunt of transm ssion power; The | EEE 802. 11h standard
defines nessaging of a maxi num all owable transmt power by neans of -2
BEACON and PROBE RESPONSE franmes, and nessagi ng by neans of TPC REQUEST
and TPC REPEEECORPURS PROBSSRESPONGRYHALA LR nd 1i nk
margi n. An AP broadcasts a BE%CCNLSPrane, ’gﬁ‘?'r'%ﬁ I'es vgv*%]}llegg% RESPONSE
frame. A BEAEQNESTand TR REPARTLramentogpt thedhatantanpewdransodboaweni nt fi el d,
a transmt Qﬂ/ﬁ{ktgé'%lg, bfodakdlfs ' ; : 15 QAL peld

contai ns the nmaxinu re%%ﬂgtor pomﬂ?ﬁﬁggg#g#g’gr%rg con‘fs%%i;ﬁr}]t field
cont ai ns anBBSFQNEE frpme. cd SON framgecontainsmancouadyl felds ¢ power | evel .
The transng.b-1POWeE igltfgq'fgﬁg e AR Ynbrdd? Uiedeol ransmt the
" TPC REPORT frane. el'lh’e i n rral%g%en%ﬁ&é%&%s set to \zﬁgdé |ndlf°%gt EACON and

PROBE RESH®lbeontaigshe mpgignm) regylatery pawen levadp 8he poeersagstmaintfidd r et ri evi ng
of a WIRU s;0RBYS {RAS . at.stics, such
as transni tsc(o rec_eaigl\?;(leﬂ‘Se owe_‘!?rl | gve%qstggfrllg i | n%%@%&%?kgg tg'hger vice set
(BSS), are transmitpementideld indjicates; theplransmit ppwernsedrtorizansmit theeTPGn and RRM

However, thgsso ﬁliij:{é a %H%@ M Eﬁtﬁfﬁﬁ? ki cs are not
passed from an %b HY' ?eﬁﬁ%&% prig?%%lt en ?‘tq;g}g?o he ?ﬁéfi‘;ﬁ(\bfﬁch serves
as an i nt erBERRONRE fiemegt ernal W.AN RRM entity. The SME typical ly contains

I nterface re g(ﬁgé ! eEéHg%gt ”M”E%’.“?F sLlpon
recei vi ng zgéz%s\]n\?mndtlfﬂ?gm a iz‘ilrebrr{):)l‘lgg:l net r‘%ﬁ manag r?g%yip()@ig‘tg%g%l SNWVP), a
read of a pagasprement drtaRonMAG performaper statisticse kuch as trapsisif/Rceif©014]
Currently, P\g\gv% 3 E&%qﬁg% . ' t han
needed. Wth TPC;YH?}\&%AI%M t 'p%m%%lcg%%getg%?%g{ng%g t e%?néfﬁfrrum | evel
to still gsupearting interferenget mitigatiopnand r BBMpt | Hawensir] dheset physéaal i ng nore

interfer enchgeagm;heﬂ%qg%e%ﬁ&&&g@@gﬁ%&g}{ﬁﬁggﬁﬁg{%%fgﬁﬁgnpossi bl e

to performeffective load contr ge
adj ust nent 442 MAC protocol entity to the SME, which serves as an interface to an external

WLAN RRM entity. The SME typically contains interface software to read/write
into the MIBs. For example, upon receiving a command from a simple network
management protocol (SNMP), a read of a particular MIB entry is reported back
to the SNMP.

[0014] Currently, WLANs usually transmit at a much higher power level
than needed. With TPC, the transmit power can be adjusted to the minimum
level to still guarantee satisfactory signal reception while not creating more
interference than needed interference to other WTRUs. -It is also possible to
perform effective load control and BSS range adjustments. Range adjustments,

‘load balancing, and a maximum cell radius are determined by the transmit

power of the AP and the receiver sensitivity of the WIRU. If transmit power is

_ not properly controlled, WIRUs at the edge of the cell lose connection to the AP
and will be forced to re-associate to neighboring APs. Therefore, proper power
control enables effective load control and range adjustments.




"l oad bal ancing, and a maxi mumcell radius are determned by the transmt
power of the AP and the receiver sensitivity of the WIRU. If transmt power
is not properly controlled, WIRUs at the edge of the cell |ose connection
to the AP and will be forced to re-associate to neighboring A's.
Therefore, proper power control enables effective |load control and range

adj ust nent -3 [0015] SUMVARY [ 00 present invention is a nethod
and wirel e?gméirmuni cation system M sferring TPC i nformati on between

a WIRU and [e016RAP. TI'Iﬁeiﬁesehﬂ&Hédfi&h ﬁime%&ohdm%mg cSitinuhiaticid a ﬁec?nd
managenment entity. T WIRU i ngl uding. a thir agene tity. The first
managenent s@?fﬁntfér ‘F‘ﬁn?efﬁ?ngﬁﬁ %@?Wﬁgée%@% a%gtang‘top ' g‘ﬂ‘&ﬁ#ﬁl t he -
]'E_ransm't pwddswﬁlrsmaﬁgrg@giéﬁau?ﬁtymﬂ Eiséﬁndf?@%%ﬂg efififyl tThd ransmits a
irst ness eqgyesting . inforpatjon _to. the second nanagenent entity
n' the Ap RN G ibE & HURSBeRRTmen ARy | ThdErRAHEEmoE SHHOR o ¢ ansrm t
power | evelATodetérRgin¥d Whleth&h6r 180 €0 Adhpt B RERIED pow&i lebel of B¢ WTRUSM 2
nmessage to nment entity copfirmng receipt of the first

he_first manag
message. [%ﬁ?ﬁ#@%&%ﬁ%éﬂ%@n?iﬁ?ﬁlﬁeﬁs%& Aeaverting FRG o second
ZESS?QE tomﬁﬁnéﬁdﬂtoﬁﬁﬂmvw Ljilﬁiﬁnéé_&ﬂf_eniéﬁt%ihtymklemd tikeardihan %@fﬁﬁ@?ﬁt i gn to the
. I'n respopse. to the celvin e second. nessage e thir
managenent GEH ¢ hte ﬁ\ﬁﬂ'&ﬁ'ﬁ&ﬁ“ﬁ%&ﬁélﬁf’l?ﬁ#‘%vﬂﬁgi The setends ur enent s
to determ Qiit ¢t RAdNHNR! Béssagel ot He Firkel Rhtigntity then
Beanafém itg nddyQr age nZRBRGRHE RhtiRn

transmts a third ness i ncl.udi ng the requested TPC 1 nformation
associ at edw%rﬁngmp?gfe%%ﬁﬁén i cal neasurenents to the AP. [0015] The

neasur’_enenmlmelrforlu'nd mnamaﬁdrgem@nfr_aﬂﬁ@ememe APt {raMsiBY a édasdmdle a WRU
transmt power |ev urement,.a lLink margin neasurenent, a clear
channel as?’é’é‘%ﬁ‘lﬁ’@_ J reaysstingthatihe WA pravideddiCiatoraiiondatheon (PsNI )
measur erregrAPha Iﬁ&f‘e@i}d&ﬁd 13 ﬂid%aW'I!ﬂU e&(ﬁ%% ;ﬂﬂécseédnqnmé&'ﬁ&,) t%ﬁna%wr ement, and
a recei ved channel poyer, i.ndication measur enent . e first
managenent WWW%@“&HG B0, Fertarme ous R aeRRISIE A psuroments

to determine one or more TPC parameters. The third management entity then

transmits a third message including the requested TPC information associated
with results of the phyéical measurements to the AP.

f0018] The measurements performed by the third management entity may
include a WTRU {ransmit power level measurement, a link margin
measurement, a clear channel assessment (CCA), a perceived signal-to-noise
indication (PSNI) measurement, a received signal strength indication (RSSI)
measurement, and a received channel power indication (RCPI) measurement.
The first management entity may be an SME and the second and third
management entities may be MLMEs. The wireless communication system may
be a WLAN.

[0019] BRIEF DESCRIPTION OF THE DRAWING(S)

[06020] A more detailed understanding of the invention may be had from the
following description of a preferred example, given by way of example and to be
understood in conjunction with the accompanying drawing wherein:

[0021) Figure 1A is a block diagram of a wireless communication system




managenent entities maybe MLMES. The w rel ess conmuni cati on system may be
a WLAN. [0019] BRI EF DESCRI PTION OF THE DRAW NG S) [0020] A nore detailed
under st andi ng ofthe invention may be had fromthe follow ng description of
a preferred exanple, given by way of exanple and to be wunderstood in
conjunction wth the acconpanying drawi ng wherein: [0021] Figure [Ais a

bl ock diagramof a wireless ¢ ni cati.on system -4 operating in

accor dance Wefﬁ“fgri‘éaﬁ?oé‘i@ﬁf’“’i‘ A PFesARt IRERMOTS Fi gure 1B is a detail ed bl ock
di agram i | | peg2jat i nGrige 18G4 dgailalBledk disframillvitraaing tVY dSefibis@tion n t he

W rel ess comunjcat| stem of Fjgure 1A - [00231 Fi e 2 is a signal

fl ow di agr & @%ﬁﬂﬁgﬁﬁ?ﬂﬁﬁ?ﬁ&% %‘W‘%@ﬁ/ﬁ@ﬁﬁ’iﬂ“&n RW%%%gﬁ‘gﬂFﬁF& obt ai ni ng
TPC i nformlanobm] in aﬁgﬁ@damgmﬂhwﬂﬁgraaﬁmcgwﬁiﬁajmﬂbewél OIFi gure 3
is a signa I ag show. n ni cation befween, WRU and an AP
for requestW&é?%Vng@é@%?ﬂ@%ﬂ%@é@%@ﬂ%@ﬂ%ﬁ%@%ﬂﬁfe@ with the
present i nviaménttya; [ 0025] Figure 4 is a signal flow diagramillustrating an
exenpl ary pljfggﬁ ss fqr transferring TPC informtion ysing service
primtives en J&%waﬁéwaém o RECopNuRIcatioR hetieeRR t h t he
present i NVWITRIP Bad AAJAPORE Gquelsbibd @nd deBeiding | 0'Widasiirdendeht BpdRk @AP! ary

process incl udi 819 rre&rb]@g steps for transferring TPC informati on between
net wor k ent3efqrdente i PHeRRRLInvVeRHI t he present invention. [0027] DETAI LED

RS GRS e ey Sl kel |
i ncl udes is not i ed to g user equi,pnent, . a ile statjon, a fixe
or nobile ?%W%Mﬁ{:m&% g usie Pﬁgﬁlﬁ‘f‘?ﬁd&%ﬂ?@n BEHOEE capabl e of
operating iramfagéinerl @fRies W hdcorlaBA with iR presfn® ikvetib® aner eafter, an AP
i.ncl udes b%@eﬁ not ,|m§5ed to base station, a Nod,e-B,,a_S| e

controller, any OtfEe t’%/ﬁg"ﬁglﬁ-‘hf’ 1 ppcess ippluging m S

envi r onmentsteps[f¥2Qsfeliag MPESBftkmbtive Bétivesh HéthworbentitasGh hBsdanes h 1 ef erence

to the with the present invention.

[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0028] Hereafter, a WIRU includes but is not limited to a user equipment,
a mobile station, a fixed or mobile subsecriber unit, a pager, or any other type of
device capable of operating in a wireless environment. When referred to
hereafter, an AP includes but is not limited to a base station, a Node-B, a site
controller, or any other type of interfacing device in a wireless environment.
[0029] The present invention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout. The
- present invention applies as add-on to the WLAN IEEE 802.11 standards (802.11

baseline, 802.11a, 802.11b, and 802.11g), and also applies to IEEE 802.11e,
802.11h and 802.16,

[0030] The present invention may be further applicable to Time Division
Duplex (TDD), Frequency Division Duplex (FDD), and Time Division
Synchronous CDMA (TDSCDMA), as applied to a Universal Mobile
‘Telecommunications System (UMTS), CDMA 2000 and CDMA in general, butis
envisaged to be applicable to other wireless systems as well.
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drawi ng figures wherein |like nunmerals represent |ike el enents throughout.
The present invention applies as add-on to the WLAN | EEE 802. 11 st-andards
(802.11 baseline, 802.11a, 802.11b, and 802.11g), and also applies to | EEE
802. 1l e, 802.11h and 802.16. [0030] The present invention may be further
applicable to Tinme Division Duplex (TEI» Frequency Division Duplex (FDD),
and Tine Exé'ghnu 3§Pchronous CDVA (TDSCDWVR), as applied to a Universal
Mobile Tel 02 ni WFEW#SFQHEERFF pbomcarpgrated |t &2 gener al |

but is envini@gadd cRcdif (IEDRE be 3B Brure BRI 4 efrcuidl RS Y S Bffudd DL Vel | . -5
[0031] The features of the present invention may be incorporated into an
i ntegrat ed %Wm@?n rconfigured in a circuit conprising a

nul titude ofoos2Int er RGN B e VIQERRALBhSf 2 MIRTL cdthuhRalih byktén bl 0ck
di agr am of ﬁjwl rel ess om*rum cation Séstem 100 i ncl udin g a_plurality of

WIRUs 105, POgpelpdingayp 'b‘F'llRng‘YTBUSal i & Plurality obAPs 10 mediptribaion 15 an NMVE

120 and a ngkwel s} 265, aﬁmmm&&@éemﬁkﬂ%sﬂémmﬁsraﬁamwe base
service setg (BSSs),lsg The BSSs 130 and the DS 1 orm _an extended

service set aseservicpels (85 %@4%%@@@3&51#9@@@%61 for® ough t he
network 12%pn aihald@drsefﬁ@s&msw'@ﬁé AP 139 3h€ BrhBfedRy theNME YAN. [ 0033]

Figure 113 s adetalled bl ock diagramillustrating the configuration of
the APs 11 hgheoetwosk 8§ea‘hﬁﬁqu%@smmm§§t%mﬂléamwk%tem 100.
The AP 110 wnaNudes a first nmanagenent entity 150, a second nmanagenent

entity 3 3 T afirst MB 160. The WIRU 105 includes a third nanagenent
entity 16990831¢ our Figure AR iadatniledhlpakdiagyam dlnstrating shaenfigwation, The M Bs
160 and 176801190 288 WIKUS105 W6 irSihe Wit i h@SicAtfortystetn ROUNT €T, @
regi ster obﬁggb rgﬂﬂ; y device) used to store conflguratlon paraneters
per f or manc r1104nclydes afirsl pandgement eptity 150ppspeqndmpanagement eptifa genent
entity 150 158¥nbe fMst M16€Thq'h§wm@ 105 BRALRER Thir® Rdnhyerkont diBi¥y be an MLME.
The third n%gaqﬁuﬂﬂt entity 16
afo management entlty 170 and a second MIB 175. The MIBs 160 and
176 consist of one or more storage devices (e.g., a counter, a register or other
memory device) used to store configuration parameters, performance metrics and
fault indicators.
[0034] The first management entity 150 may be an SME. The second
management entity 155 may be an MLME. The third management entity 165
may be an MLME. The fourth management entity 170 may be an SME.
[0035]  Referring to Figure 1A, an RRM controller (not shown) residing in
the NME 120 communicates with the APs 110 via the network 125 and DS 115.
‘The APs 110 wirelessly communicate with the WTRUs 105. The NME 120 sends
a message to the APs 110 to change admissible power levels in the AP’s BSS by
means of higher layer (layer 2 or higher) management protocols, such as SNMP
or Extensible Markup Language (XML). The NME 120 writes allowable
maximum and minimum values into the MIB 160 of the AP 110.
[0036] A process is implemented in the AP 110 that regularly reads the
entries in the MIB 160 of the AP 110 and uses service primitives to send and
receive MAC signaling frames. The MAC signaling frames, such as BEACON or
TPC REQUEST, MEASUREMENT REQUEST or the like, communicate to all of

-




maybe an MLME. The fourth managenent entity 170 nmaybe an SME. [0035]

Referring to Figure 1A, an RRM controller (not shown) residing in the NVE
120 comuni cates with the APs 110 via the network 125 and DS 115. The. APs
110 wirelessly communicate with the WIRUs 105. The NME120 sends a nessage
to the APs 110 to change adm ssible power levels in the APs BSS by neans

of higher | gvewrRiRes ikt eelll Jher) nmanagenent protocols, such as SNW or
Ext ensi bl e Mar kup La%gﬁa%q (Xl\%} The NMVE 120 writes all owabl e maxi mum and
mi ni mum val 987 nt o el § WIY%MSIBEM@@Q@&mph@WEBﬁm S

| pl enent ed 105Xelgh T PO RENORT MRASOREMENT REPORTSNG mE kL) 83 Apiphe M B 160

of the AP 110 and uses service primtives to send and réceive
signal i ng f takkedhe Teporiod aneasymementy and upes semmmmmme th'EPC REQUEST,

MEASUREMENT: de Rbadufénddik f tﬁ%ﬂ@ﬁ&&mc&gll%' '[['ﬂ W 150 heafTRUs 105 i n

the cell. [ 0371 When the AP 110 recelves ranes fromthe
WIRUs 105 feadgthes %Bmmmsmgmemmmmmﬂmlm the AP

110 takes m&uﬁgﬂpg SHbE Nﬁ%] ﬁﬁ"?g | to wite
the performance neg%sﬁgleﬁgﬁts |ér§et ; % fbf\étp%ﬁﬁ'rf!fg’%%eéNNE 120
then readsithe SETRYEI08nt i es |n the APs 110 vi a the nmanagenent protocol s
to learn tjp@agur r ennSMPh Sa hetransmt
power Ievelto o? t he WIQRUS 10 0 E’eMI#% éﬁ%el %r%&d&M B or
M B. MAC MeEengrallypreferzed v@r@@ﬂt 6@B€abm¢hMWd,3Vh@t}hdmat e at the
MAC | evel , ,?Meém&evmﬁém&hm@?m%hﬁwﬁaad oibHAF 1h Bt 201 € shal |
n ta | a

be i ncl uded either | er- S pre erre 5 in a gl obal

statistics VaBUda hﬂkiﬂi@‘efemé@rmhghbebﬂtammldw@ﬁmdhnatMN lable to
ext er nal erﬁﬁytsicﬂﬁn&\éufetxﬂéh't td%ﬁam@q&&rn&ﬂeﬁnﬁgs%ﬁgféﬁ?agee inithe! S_Possible

to keep mterference | evel s low, res m capacity.
[0039] Figi¥B e Yl}el%r%tli%ntlbéﬁ nossnb!ﬁt@s@emtsrfe@npqabwels lowrwegwltivgtinon bet ween

a WIRU 105 13psbragstdR chpdtityn order to obtain TPC data i n accordance

{0089] Figare 2 illustrates a process which supports communication
between a WIRU 105 and an AP 110 in order to obtain TPC data in accordance
with the present invention. Once an AP 110 transmits decides to obtain TPC
data from a target WIRU 105, the AP 110 transmits a TPC request frame 205 to
the target WT'RU 105. In response to the TPC request frame 205, the WI'RU 105
performs one or more requested physical measurements and transmits a TPC
report frame 210 to the AP 110. The AP 110 then stores the TPC data in the
MIB 160 of the AP 110 which is made available to external entities, such as an
NME 120. ‘

[0040] Referring to Figures 1A and 1B, the process to obtain TPC data can
also be initiated by the NME 120, which in turn triggers the first management
entity 150 in the AP 110 to send a primitive to the second management entity
155 to send a MAC signaling frame to the WI'RU 105 and so on.

[0041] Figure 3 illustrates a process which supports communication
between a WIRU 105 and an AP 110 in order for the AP 110 to request a WTRU
105 to perform ome or more measurements and report specific physical
parameters of the WITRU 105 to the AP 110. Once an AP 110 decides to request |

.




with the present invention. Once an AP 110 transmts decides to obtain TPO
data froma target WIRU 105, the AP 110 transmts a TPC request frane 205
to the target WIRU 105. In response to the TPC request frane 205, the WIRU
105 perforns one or nore requested physical neasurenents and transmts a
TPC report franme 210 to the AP 110. The AP 110 then stores the TPC data in
the MB 160, of, the AP 110 v%échls v?,gﬂvallableto external entities,
such as an P JpeasprrInegt Hipe dbe AL 48 tramsmips@ hrocess to

obtai n TPC gbsurement adqaest@ammbs&baﬂt&geﬂmm\@slﬁﬂ m¥3ufiflgidhdt Urn
triggerstheflrst n the AP 1 to send a primtive

nage ent i 150.in
to the secoff@® ’E"F‘le aﬂggé/t@g 8E ridne; tvRet g ilfer me to the
WRU 105 anﬂlesmr@ﬂﬂentbﬂ%ﬁclfde@ﬁ&nﬁt Sliﬂ]ﬁhﬂxguﬂa@mpﬁ Sért\WabesvdS Uppor t s
AP 11

conmuni cati on b%ﬁe % U 105 and an in order for the AP 110 to
request a VIEEST 0“?‘8 2@ oFeReHly e"rnéégu‘i’tbﬁ'émhgs‘aﬁdr?lé%rt specific

physi cal pﬁb&éﬁ&ﬁéﬁ;@ﬁés@ﬁm%@%éo@@teﬁrﬁlub@%ta‘bﬁh&aﬁ@ve té¥Parh10 deci des
to request -7 physyﬁg asurement. data froma WRU 5, the AP 110
transmits aveRei <y qi¥esralrilatad gBbzipg apy: Bipgeel slem@thmp T o -

neasuring aﬂ“lmﬁ@ﬁﬁfiduﬁﬁec ﬂfo?ﬁﬁ’ig&ehe@éﬁﬁm&eﬂfenﬂhﬁeiﬁé@et WI'RU
105. The mg nts y incl ude ran power, |ink marg a CCA
report, recki E%Eﬂf%?"{ of Mpagureient E‘Wﬁﬁp@ﬁ%ﬁmﬁl&m&ﬂv ot her
physi cal ‘r efrained10 msm&eﬂmemméﬁbﬁab@m%hﬁéﬁﬂttﬁeNHquﬁ oftheat i sti cal
averages o al ues that are calculated utilizing any

type of al Efb§ iﬁ%&‘ﬁ) Yl:rg';%f’%@@v*ﬁﬂfl% WIRY L5, perform ng the requested

neasur enentooidie t argRIMIBVTinl{le WIRD 105Ssth/28 $#6 aiRRint dalegorddibft ransnits a
measur enent, report frape 310 to the AP 110. The nepasurenent data is stored

in the M B ipfwagton.the first categorrincludesa veriety of Physical measyramentssush  he \WIRU
105. [0042]asﬂiﬁ1d]/?@;v&:?51ﬂeﬁ‘eﬂeh&l\€w&yﬂo@{élﬁét@éﬁ&stthlliﬁcﬁem@'fse&)ﬁaegor| es of

such- s S R RIRCD R SN Rt mene s s A B ARRoRh e | ko,
The second average back-off times, erroneous frame counters, or the like, :
[0043] When the received physical measurement and MAC performance
- statistics are stored in the MIB 160 of the AP 110, it is made available to an
-entity which is responsible for RRM. The MIB 160 may be either a MAC MIB or
a PHY MIB. AMAC MIB is preferred because RRM messaging is also performed
in MAC layer, and it is much faster than PHY layer. These physical
‘measurement data are made available to external entities by storing them in the
-MIB 160 of the AP 110. Thus, effective load control and BSS range adjustments
become possible.
. 10044] - Figure 4 is a signal flow diagram illustrating an exemplary process
400 for obtaining TPC information using service primitives between an AP 110
and a WIRU 105. Internal messaging is performed with service primitives
newly introduced by the present invention. Using process 400, an AP 110 may
obtain TPC data from the WI'RU 105 and store the TPC data in the MIB 160 of
- the AP 110.
[0045] The AP 110 includes an SME 450 and an MLME 455. The WTRU
105 includes a MLME 465 and an SME 470. Referring to Figure 4, the SME 450




category is a variety of MAC performance statistics such as CCA busy
fractions, average back-off tinmes, erroneous frame counters, or the liKke.
[ 0043] When the received physical measurenment and MAC performance
statistics are stored in the MD 160 of the AP 110, it is nmade available to
-an entity which is responsible for RRM The M B 160 may be either a MAC

M Bfor a PetYhiYIAR 179 ddbeimithéd WhetBELhiondtes alRRAHAR Wi 36Ab el S 2l SO
perforne

VA er,..and it is much faster than PRY_|ayer. These
physical m gﬂéﬁ%ﬁ%&?@- g‘PeS%@:aﬁﬁaﬁ%#éﬂmnmtéﬁn@mw%Pes by
storing the(MLMEITRCADAPI 3&) tofthk MLIR 188 of DAWAP £i0f Rijlubiigl PR contr ol
and BSS ran’ﬂ’?‘f ad u;%gﬁg%gﬁ‘a %cé;%rre ROSSi g‘[‘egégég(?ig}obﬂ ure 4&3 a signal
fl ow di agra ’Hﬂjﬁ‘g Ergrngsn & FansgpePIfieig TPC
inI or rralt i OrlevdioNthe WTRU 'qe?pmsma 40@?&&&1.10&% 53hnbRi {t;&gecoﬁﬂﬂlva@sa\égRtJ 185- g

nternal ne r.ne service primtives newy | ntroduce
by’ t he pres@ﬂ?ﬂ#g&m‘gﬁfﬂ@m %@Q%MMHWtfﬁ@eﬁﬁ?m%ﬂgai n TPC data
from t he WRILMBIRCADAPT#6).! BitepA080AE MIIME 458trM8hik6Anh mdsiifpe AP 110.
[0045] The AR 110 includes an, SVME vﬁ‘o and an MLME 455. The WIRU_ 105

i ncl udes a@%ﬁllfea'ﬁpéﬁﬂwbﬁ?tgﬁ/@fﬂ%. R Woreauesting FPGinfermatiomand\Ve 450 -3
of the AP 1the MIGHEL6S ofthe UASAIVPTROT08 Scetves BdERAd hieaR B PPRYRSs: | evel of

the WRU 105 (st 402). In _step 404, the SME 450 transmits a first
message (%&E‘gh %ﬂﬁ?. w&) the, VAREE Pestorgs quge ompmareg physiesdst i ng TPC

i nf or mat i onnédsutddeenSMo ddtermaiak ATHG Patmnicters kath ADRTEY AdaRhitl Gt ansm t

power level of the WIRU 105. In step 406, the MLME 455 transmts a second
message (@Eﬁﬂ?%“f “TWG#WHSIGYQ'WQSGWWWWWEM t he

I |h r s; mess ageer)( %Nmmpmr}n &qﬂhe) ltlltbs. Eﬁﬂe f@.ﬁlts ?P%%&%OMS ertk %6';5 m STgC
I rd ness eques ra 0 e targe requesting

i nf or mat i orf: %ﬁ’éﬂe f?u‘épgvf’fﬂf%?%?”g’ﬁ’etf%a?%dd@@h%m 470904 slopediadhe he t hird
nessage (TRMIB ETRUESHe WIRDRS. Hh Brep €% thd LM S5\l tABt REFGROS One or
nore physi gal neasyr ergsn_t S I &Tgc?t erm ne TPC c;far.arret ers such as WIRU
transmit p tgnsmits a fourth signal report frame) including the requested TPC .

‘ information to the AP 110. In step 414, the MLME 465 transmits a fifth message
(MLME-TPCREPORT.ind) including the requested TPC information to the SME

450. The SME 450 may store the requested TPC information in the MIB 160 of

the AP 110, such that the TPC information is available to external RRM entities.

The TPC request is completed in step 416.

[0046] Figure 5 is a flowchart of an exemplary process 500 including

‘method steps for transferring TPC information between network entities in

-

accordance with the present invention.

[0047) As shown in Figure 1A, process 500 is implemented in a wireless
communication system 100 including at Ieast one AP 110 and at least WTRU
105. As shown in Figure 1B, the AP 110 includes a first management entity 150
and a second management entity 155. Furthermore, as shown in Figure 18, the
WTRU105 includes a third management entity 165 and a fourth management
entity 170.

{0048] Referring to Figure 5, the first management entity 150 in an AP 110
determines whether or not to adapt the transmit power level of the WI'RU 105

-9-




| evel, WIRU receive power level, link margin (i.e., transmt power m nus
receive power), PSNI, RSSI, ROPI, or the |like. The results of the
nmeasurenents to determ ne TPC paraneters may be forwarded to the SME 470
and stored in the MIB 175 of the WIRU 105. Instep 412, the M.ME 465 of
the target WIRU 105 transmts a fourth signal (TPC report franme) including

the request @tepl5B). iTafAEHTB10,0Me st BRANARICHY entify 356 Prathifhits Al VE 465
M_VE- TPCREPORT. i nd) | ncluding the requested TPC

transmts a fifth ssageelg ]

i nf or mat i on™PEFAEHE %9@9 opd ganpgemenirentty) 155 in the AR 119, gequastinesTRE TPC

i nfor mat i oninifdndztien Weke A@0mahagebitat ARith 180 dsARinb@ adbitthd Rondd¥k Or Mati on is

available to exﬁ;rp&J R@%(ﬂ]%es. The TPC request is conpleted in step

416. [0046] . I i ncl udi ng

Povyeg lgvel of the WK &40 . &n step SAb the secopd panagenmpt

-method st epéntitpri5h ripdiinats 4 Beohd® enddBbRY (¥B¢He Frsh RlaWR SN NRFLK 160t i ties in

accordance with the present invention. 9‘11510047%315:5 shown_in Figure IA

process-5oG°P§f@ﬁ§|'E$?éPh@&h?ﬁr%%smee steRoPRP e sacorshmanagesant 00

I ncl udi ng . adntltp 858 trefiniffh thil rdddag@linke@sk a WiRlest fPPPC AforslaMa thn Figure

1B, the AP é\%%n Igg s a fj rs%rra,nagerren entity 150 and a second

nmanagenent ©ft %'5 1 .infﬂﬁﬁptﬂér third management pafity 165 inthe WTRYA05 WrRU 105

i ncl udes a rebdived th8AEABEaRNt Il ¥tehO5802 Btk ﬁ]]'f@%hggém. %ﬁ?gt]'% enti :[A\%; ﬂg
I n an

[0048] Referrjng to Figure 5, the first managenent entity 1

det er i nes %%ﬁ%?nW%%P%IWWWW%ﬁQWEWW%M he WIRU 105
-9 (step 6Qhjrd hiangfeRken® 1éhtity NE65 niat tfﬁﬁgﬁg_eﬂﬁénfes%'&ymé5ghjs‘iéﬁlsm ts a
“first rressa%% to the second nanagenent entity 155 in the 110 requesting

TPC i nf or FR3SHYpments todhe fopeth managerent et} 70 whisloip tem mexsteredhe o adapt t he

transmit peswts dfele phpfical BRaMifBideAfRbin the MIBP17E) Im dt&b 88:LRhe 4fird t he second
managenent entltg 155 transmts a second nessage to the first managenent
entity 150 DUYEFH %%W@ﬁ%ﬁs%fﬂwkwmmqmgm%, t he

second mandgem@Aion BThé AV 116 InktedHA0] ﬂa@s&oﬁﬁhﬂ%&%ﬁ@&ﬁi 163 Mdhd'g a request
for TPC i nf tion t% %he WRU 105. In_step 525, the third nanagenent
entity 1654 eigurth message. Instep 6545, the second management entity
155 transmits a fifth message including the requested TPC information to the
first management entity. The requested TPC information may then be stored in
the MIB 160 of the AP 110.
[0049] While this invention has been particularly shown and described
-with reference to preferred embodiments, it will be understood by those skilled in

the art that various changes in form and details may be made therein without

departing from the scope of the invention described hereinabove.
* % &
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receives the third nmessage. In step 530, the third nanagenent entity 165
perfornms one or nore physical neasurenents to determ ne TPC paraneters. The
third nmanagenent entity 165 may transfer the results of the physical
measurenents to the fourth managenent entity 170, which in turn may store
the results of the physical neasurenents in the MB 175. In step 535, the
third managenent entity 165 transmts a fourth nessage including the
requested TPC information to the AP 110. In step 540, the second
nmanagement entity 155 in the AP 110 (d¢dM®s the fourth nessage. Instep
545, the second managenent entity 155 transmts a fifth nessage including
the requested TPC information to the first nmanagenent entity. The
requested TPC i ff or nih  Sireigey comewmnpeationsyeten includies af lsastemediccesh o 110.
[ 00491 Whi | h i IFﬁlt}%,a( W th
reference t%%r?éﬁ%?ﬂg &gw{ﬁ?;seﬂl?glggeﬁ%ﬁf} e un Z:Agpg%dﬁg %?é&g 'l ed
in the arttrememitiraseivenicWERRYES aimethod of makingahupics! mgzmb@rm@eutemm n

wi thout d \ﬁm bed herei nabove.
-10 - - SRAR L B biEssALRE Y m}l%%%dé;&\?ﬁr eﬁ{eéss communi cati on
syst em i ncl udi néa)éheﬂé’émnson’@lmﬁlsssm@saae to (P TREk retreesting Ghat the IWRRU
managemnent ansmt/receive unit
(WRU), a nrg% #y%rﬁ%qsﬁ%ﬁg}%g?é%%Qghﬁ#ﬁE)fgrgaz%el}r&rénent data of the WRU
accessible to tﬂ@mﬁﬁpmw@o neeivone therfpst mesmgge, (th¢ W’]PIﬁJ' m%asmangthetatﬂm;ta

first mess i.n sure.a p

| ot one. Sg spPeiEO TR faraeRk (00 dliimivife AlcChond RO R SRR ORI
first nmessagegcidatheé w\imhemd&st omgspehﬂica}ihylsealsparameemmsuimmexwms:he AP;

par anmet er gg transmtting a second nessage including data associated with
the at | east one specific physical paraneter neasurenent to the AP, and

(c) the AP st or{chtheAiRsippagilid spepifiy @hyﬂbalﬂﬁﬁ'ﬂﬁgﬂee meaB@a%ticateath id theMIB t he
MB such tspuezﬁ tﬁa}%%hg ﬁ&% ils Savg.‘i\{a%llé gobéhe atqeasQ one tNMﬁaSt one NVE.

_ 2. The method of_ claim 1 wherein the WTRU comprises a media access
control (MAC) layer management entity (MLME).

- 3. The method of claim 1 wherein the wireless communication system is a

wireless local area network (WLAN).

4, The method of claim 1 wherein the specific physical parameter

measurement data indicates the transmit power level of the WTRU.

5. The method of claim 1 wherein the specific physical parameter

- measurement data indicates link margin of the WTRU.

6. The method of claim 1 wherein the specific physical parameter

' measurement data indicates clear channel assessment (CCA) of the WTRU.

-11-




2. The nethod of claim1 wherein the WIRU conpri ses a nedia access control
(MAC) | ayer managenent entity (MLME). 3. The nethod of claim1l wherein the
Wi rel ess communi cation systemis a wreless |ocal area network (WLAN). 4.
The nethod of claim1 wherein the specific physical paraneter neasurenent
data indicates the transmt power |evel of the WIRU. 5. The nmethod of claim
1 wherein the specific physical paraneter neasurenent data indicates |ink
margin of the WIRU. 6. The nethod of claim 1 wherein the specific physical
parameter neasurenent data indicates clear channel assessnent (CCA) of the

WIRU. -11 7. The; net had ﬁ%t}ﬁ)habfncialghygn rtaﬁetﬁ& e&hs d@% a?%azx%%{ﬁ?l%ﬁ er

nmeasur enent data indicates perceive -t o-noi e I'n tion

the WIRU. 8merpigremenhdntadtdietias nerteinhe sighal-tofmmisspetitdtion (BANS) of dhe WARRhet er
measur enent data indicates received signal strength indication (RSSI) of
the WIRU. 9. The nmethod of claim 1l wherein the specific physical paraneter
measur enent dat @i ndThatmethodcef bl Harwlsireipowke  spedfic aphyosival R@F?Ia)nem’r t he

WIRU.  10. ﬁe%\él{lg)gﬁl%ﬁﬁiléfg %@%&ﬁé@{%ﬁ %fén%ﬂt%é) L Sdl?&%lon((ﬁ)»ﬂ@of S ﬁirT

access point inclu a enen nagenen
i nformati on base (M B) and a second nanagenent entlty, (b) at least one

net wor k managengn N nd ( J east one

transmt/receive’ unle'?ﬁ% \}%‘ﬁ%f%%\%é’rae?ln 1 %‘T})er?lﬁle Sp?céﬁ% rﬁl}yglcé‘ffli’arrginemssage
t 0 t he WIRUnesxwresenindpts aticatberec¥ivellchaasil pewanddicetion (RAPI) of dsd WARE.
specific physical paraneter; (ii) in response to receiving the first
nessage, the WIRU neasures the at |east one specific physical paraneter
and transmits alﬁecodndnrMa@ﬁlﬂmﬁ&atﬁinr@s&aiébmﬁﬁéi@gli ated with the at |east

one specific physic ar anet er msasu nt_to the_ AP, and (ii t he AP
stores the spec@ kﬁg s PR% ROESP DRt H@l}}dé‘?‘%ﬁtﬁ’éfétlﬁa’i’%e‘?% ‘%ﬂt’éysﬂch

that the dahanigenfiwéidfolthftidrobdsa€MVAB) hBdalsedd iMagement entity;
(b) at least one network management entity (NME); and
(c) at least one wireless transmit/receive unit (WTRU), wherein:

(i} the AP transmits a first message to fhe WTRU requesting that the
WTRU measure and report at least one specific physical parameter;

(1i) in response to receiving the first message, the WT'RU measures the at
least one specific physical parameter and transmits a second message including data
associated with the at least one specific physical parameter measurement to the AP;
and

(iii) the AP stores the specific physical parameter measurement data in
the MIB such that the data is available to the at least one NME.

11.  The system of claim 10 wherein the wherein WTRU comprises a media

access control (MAC) layer management entity (MLME).

12, The system of claim 10 wherein the wireless communication system is a

wireless local area network (WLAN).
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11. The system of claim 10 wherein the wherein WIRU conprises a nedi a
access control (MAC) |ayer managenent entity (M.ME). 12. The system of
claim 10 wherein the wirel ess conmunication systemis a wreless |ocal
area network (WLAN). -12 r 13. The systemof claim 10 wherein the specific
physi cal paraneter neasurenent data indicates the transmt power |evel of
the WIRU. 14. The system of claim 10 wherein the specific physical
parameter neasurenent data indicates link margin of the WIRU. 15. The
system of claim 10 wherein the specific physical paranmeter measurenent

data indicates clgear ThEagRHm AFSERSAEN (hiein Ghe t §RAFERhyst61 %:ﬂ%m%ﬁl em

of claim 10 wherein tEe speci fic physical parameter neasurenent data

i ndi cat es pECASTGRGPEAYRdndicates dhe Bangaitnemes fevebeihe WIRU. The syst em of
claim 10 wherein the specific physical paraneter neasurenent data

i ndi cates received signal strength indication (RSSI) of the WIRU. 18. The
system of cl ai mifo V\ﬂg? evitenh eofsglant 1@ whsreinc dhe pepegifict physiesd sparemetar dat a

i ndi cat es rpegineme@NAShARAE kLG bARGRERL) Of the WIRU.  -13

15. The system of claim 10 wherein the specific physical parameter

measurement data indicates clear channel assessment (CCA) of the WTRU.

16. The system of claim 10 wherein the specific physical parameter

measurement data indicates perceived signal-to-noise indication (PSNI).

17.  The system of claim 10 wherein the specific physical parameter

measurement data indicates received signal strength indication (RSSI) of the WTRU.

18. The system of claim 10 wherein the specific physical parameter

measurement data indicates received channel power indication (RCPI) of the WTRU.
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