[0001) METHOD AND APPARATUS FOR STORING MOBILE STATION PHYSICAL
MEASUREMENTS AND MAC PERFORMANCE STATISTICS IN A MANAGEMENT INFORMATION
BASE OF AN ACCESS POINT [0002) FIELD OF INVENTION [0003) The present invention is related
to wireless communication systems. More particularly, the present invention is related to a method
and system for transferring transmit power control (TPC) information between a wireless
transmit/receive unit (WTRU) and an access point (AP). [0004) BACKGROUND [0005) Wireless local
area networks (WL{bE) haME DEGIMeNT0AP PARATBTSORORISEQR ENEHMOBIBH SMAd KM flexibility. As

new applications forBHﬁﬁiﬁAMMﬁt&W&S\@ﬁb SEACHERRIAD %?@ E8@8ssignificantly
increase. [0006) Institdhé HMABAR TTHREYSMATEN i BéSk @Eéﬁ E3HBs have defined

an IEEE 802.11 baseline standard havmg extensions which are intended to provide higher data rates
and other network gagoeapilities. Under the IEEFIBOR.OF mﬁmmetwork entltles include a

management infor qg% basg, Mﬁ%@%&@;ﬁﬂ %% ERRLALIMAC) layer MIB

or a physical (PIT r MIB. lesina use IEEE 802.11 standards [0007)
Network managemé’?ﬂ@rﬁﬂf@@’@%@emt’@amwmw PHERTIERE RAISEEER Biher by
sending frames. Theigsareily ardypas ofvACdiasleBeinadhy ibeBti2ivbstanddrdk:si) data

frames; 2) control ftrames nd f.:)? ma @@@g@g&@éﬂe&m agnqr&abso sub-types for each of these
r

frames. For examp’fe an a ame is a sub-type of a management frame. Action frames are
further defined by categorles. Currently, action frame categories are defined as follows: 0- spectrum
management; |- quyaditjof service management; BAMEGRGMRNIIOtocol; and 3- radio measurement.

[0008) A service pripifiye is agjntama) Signaling (ReSIAYR IS Hall Hecome more popular
because of their conveniende and flexibility. As new applications for such

networks are being developed their popularity is expected fo significantly

increase. ,
{0006} Institute of Electrical and Electronics Engineers (IEEE) 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 802.1 1 standards, network entities include a management information
 base (MIB). The MIB may be either a media access control (MAC) layer MIB ora
physical (PHY) layer MIB. Data entries in a MIB table use IEEE 802.11
standards.
f0007) Network mansgement entifies (NMEs), connected to a WLAN,
| pommunicabe with each other by sending frames. There are three types of MAC
frames.deﬁned by the 802.11 standards: 1) dats 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-fype 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- radic measurement.
[0008] A service primitive is an internal signaling message used for inter-
layer or inter-protocol entity exchanges, such as between a station management
entity (SME) and & MAC layer management entity (MLME), with standardized



layer or inter protocol entity exchanges, such as between a station management entity (SME) and a
MAC layer management entity (MLME), with standardized 1 message contents. Although a particular
format of message is not specified by the standards, the standards do specify the content. Service
primitives are typically used to initiate, confirm or report a particular action, such as by sending a
particular frame for management purposes from one WTRU to another WTRU. [0009] In accordance

with IEEE 802. dar n E is.incorporated inta the WTRU.in order vige correct MAC
operation. The &égeME S gofgég%'iﬁ%%gg%grﬁaé%lﬁ‘@a#gf%%y&f%lﬁg%g&s as ‘Ers el%g i%ya&sfieparate
management pliRdssAashestapdprdsdosprsifidbe crpigstthBesnite priayitizesiavdrniaBring
responsible forgegheduigtians asdhapstnaiiog of [aveicdrRendent, SatusH P dhgvgrigus layer
management engirti_ﬁ%%ng sirg%&rl settigglth? value of El{}/er- &sgmﬁgram%rs. The SME typically
performs such Tanctions on benalt of general YRR matad: P tEHents standard
management #868¢ols. [OM@GMW&@EEE@?E&@M&&@M%%WmMEU contains
configuration sitings it MB e o Rliis RERRYIRIAY iSpdmeRHAROERAD, I bg.able to
understand thﬁ,lﬁ)nﬁg ration of each V\/&}I'RU in order to intlé%gret the WTRUSs blehaa%igr and to improve
performance i @?ﬁ%&?ﬁ%ﬁ%ﬁ RO LTSRS HTSRBMENR GPAVRTBRRSBERSR, a WTRU
keeps track, inptsn¥ B, af suitiegsfollyteabeiviid. b Unot, dhedtifledatddrainesd aEhisiisgimportant
information for&g&ﬁ&@&g&y&gﬂg{mﬁ@ ftﬂlﬂﬁu%/ &fi ervice 10 the, WTRU..[0011] RRM is
one of the most im%orl'[ant aspects in WLAN manzii%emen . A IfﬁNe gﬁégct\i%é\??ssigm icant

performance eHifaFRIATR ISy Pansesmiareritiemantnigiiataqatinefhesnbeesitaraion and
frequency re-usgecHny efficiester® RWhdt$3Mmecgssaty rmddudd retiigsaWd Bhhsegific TPC

related informgé@eqbﬁs%ggg rr'ﬁavx\:lli;[x%égl%nw IeBn 8l %trrlﬁcitz%% e%ggxdltjgns Onggr%tigl%%lagement
protocols.
10010} Furthermore, according to IEEE 802.11 standards, a WTRU
contains configuration settings in the MIB that control its behavior. It is
important for an AP to be able to understand the configuration of each WT'RU in
order fo interpret the WTRU'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 WTRU.
[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 unsed in conventional
wireless systems is that TPC information of a WTRU is not stored in the MIB of
an AP,
00121 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 pbwer; The IEEE 802.11h standard

defines messaging of a maximum allowable transmit power by means of
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wireless systems is that TPC information of a WTRU is not stored in the MIB of an AP. [0012]
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
802.1lh standard defines messaging of a maximum allowable transmit power by means of -2
BEACON and PROBE RESPONSE frames, and messaging by means of TPC REQUEST and TPO

REPORT fram he i it power_ and link margin. An AP brpadcasts a
BEACON fram%%ﬁeﬁ???@%%@@%&?’f%ﬁe@ﬁs REME %%?a ns a country
field, a power cEFIFAIRT R T EaRE fverftelth getdle|iistartagindie|thaTinmitgumey field
contains the MaxiaVie FRAWRIORLROWSIlRKEkE RAReNepnstaibt figld.comtainspomifset value
compared to th i regulator el level. The transmit power field indicates the transmit
power used to %m% eRE‘é%ﬁéﬁe&ﬁg FREAGIR fenrteysbeld:zarBafehe BEACON
and PROBE R&SHOIS Edidnect 0048 phverdglhsitrd polinkessaginfddd WHeievingpf a WTRU's
physical measgemeRiLalaRE M&nﬂﬁﬂ?&%lﬁﬁ&&fi%%v%ﬂ%@ép%%?@ﬂs%%?ﬁomr levels
re

and link margins in a basic service set (BS ey parameters for supporting interference

, a
mitigation and EERRASAREFER! FRiLe SARRISR in LR TERRATE sraviatmaeen Vet Fhtistics are not
passed from ariianRidi¥ powle? NbACipddiokal gnrtitysasthit PdderWhightsaniesas apdmedace to an

external WLA%%@%%J%§ME{%Qtir:%%klyﬁ&%%%i#shi)nztg{gac %%£? %r%?%%ﬁ( into the MIBs.

For example, qun receiving a comman m a simple network managemen SNMP), a
read of a parti RABSH Reeported back to the SNMP. [0014] Currently, WLANSs usually transmit

at a much highgropewer levehethejuaandpe:t\WitssaRiey S HanmvihPomeNTRUMS Belingied to the
minimum measurement data or MAC performance statistics, such as transmit/ receive
power levels and link margins in a basic service set (BSS), are key parameters for
supporting interference mitigation and RRM. However, these physical
measurements or MAC performance statistics are not passed from an L1 PHY or
1.2 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 2 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 WIRUs. It is alse pessible 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, WITRUs 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.



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 WTRU. If transmit power is not properly
controlled, W (%%Z at the edge of the cell lose gopnRegtigR to the AP and will be forced to re-associate
to neighboring APS. Therefore, proper power control enables effective load control and range
adjustments. F910015] SUNIMKRERYL00 8] tin aabicdreimseb alitheapfigstradpeetistthnetent invention,

there is provigediauneihodiel esshangingimeazusmenis nwialsraconmunisaliang. the method

comprising: communicating a first message from a first management entity to a second management
entity; transniitgnyeihorbeponseing thenfirsinineissagdinat messgeiunta dgtiesamasenbet second

management entity, he meastrement requestineluding aeguest fora measuigmentiof a parameter

receiving a measurement report at the second management entity, wherein the measurement report
includes the regsesadamesstirement ot dvesbaiametds, andomlortigabenenuestéd.nibasurement of the

parameter in g, management, jafermatiombase AE)- (A016aLIN AchRIYaReS; wilh.@sgrond aspect of

the present invention, there Is provided a wireless transmit receive unit (WTRU) comprising: a first
managementieprigi b Afigared e etmaneHicitEha frepTHassageemoss oy nidifagenibht entity

configured to; receive ihe FammUNIcARd e NRS8a05 e ANSMILA P aRsYIemenL feguest including a

request for a measurement of a parameter, in response to the first message, receive a measurement
report contaifipignethequestetisd e artianfamdf tle Prrapistanctind A nfanagessemethformation base

configured to iﬁ%{glg%ﬁqﬁggﬁgfgﬁneasurement of the parameter.
[0016a) In accordance with a second aspect of the present invention, there
is provided a wireless transmit receive unit (WTRU) comprising: a first
management entity configured to communicate a first message; a second
management entity configured to: receive the communicated first message;
transmit a measurement request including a request for a measurement of a
parameter, in response to the first message, receive a measurement report
containing the requested measurement of the parameter, and a management
information base configured to store the requested measurement of the

parameter.

[0016b] Embodiments of the present invention disclose a method and
wireless communication system for transferring TPC information between a
WTRU and an AP. The AP may include a first management entity and a second
management entity. The WTRU may include a third management entity. The
first management entity in the AP may determine whether or not to adapt the
transmit power level of the WTRU. The first management entity may transmit a
first message requesting TPC information to the second management entity in
the AP if the first management entity detennines to adapt the transmit power
level of the WTRU. The second management entity may transmit a message to
the first management entity connrniing receipt of the first message.

[0017] The second management enfity in the AP may transmit a second
message to the WTRU requesting that the WTRU provide TPC information to the

A



[0016b] Embodiments of the present invention disclose a method and wireless communication system
for transferring TPC information between a WTRU and an AP. The AP may include a first
management entity and a second management entity. The WTRU may include a third management
entity. The first management entity in the AP may determine whether or not to adapt the transmit
power level of the WTRU. The first ma ent entity may transmijt a first message. requesting TPC
information to thé !ﬁcéeﬁgorﬂ%engﬁe%%n?%?\%@ iﬁe(’fﬁlgl,g%’ iﬁ%t%esﬁ?gf] gﬂ%ﬁ%%%en@%n?w etermines to
adapt the trarisaniegoeat leviélofithew TRURThenssscopet ieramagamment emity nidy sicahsmit a message

to the first managersee hhgxtpitw cgzaefﬂﬂiﬂg_rsﬁ@ipbpfdmgréirsw@slﬁﬁ%@n@é?] The %ﬁﬁ@ndh A
management entity in the AP. may transmit a second, message to.t requesting that the
WTRG providd TB T SRS WA AR T dsURCE 3 HE W Second
message, thetHirdintrnagemestasisity invithe "y TRUomthe pédrfeiral mnesarements physical
measurementg o determine one or more TPC parameters. The third management entity may then
transmits a thi ssage_including the requested TPC information associated with results of the
physical measﬁplafents tolllg?emﬂﬁ GEEE{STIE mgﬁﬁpgﬁ@nﬁlﬁk%ﬁ%’EQttﬁ@WiFa%anagement
entity may inchadieda T RUTRAhsminpoive rjewel mieaslurementraniimk, mardink measgitement, a clear
channel assessmentifA)a 2 Rercalpisigaakinanise dndication (LN measyrement, a received

signal strength indicationﬁ%jﬂSSl) measurement, and a received channel power indication (RCPI)
measurement M FAERL{FRINHGEITRSHIERGRY mdytevan srnelasieensdrsdirriigandvird) management
entities may meMnThmmetessimwhmmaﬁmwsyﬁmmay (MﬁN\Mu{%&_ﬁﬂ. BRIEF
DESCRIPTIONOR;THE RRAWING (S1R0701,A 2015 deiiled wndarstanging gfdng,pyention may be

had from the . . .
management entities may be MLMEs. The wireless communication system may

be a WLAN.
[0019] BRIEF DESCRIPTION OF THE DRAWING(S)
[0020] 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

wdh



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 -4a operating in accordance with the present invention; [0022] Figure 1B is a
detailed block diagram illustrating the configuration of an AP and WTRU used in the wireless
communication system of Figure 1A; [0023] Figure 2 is a signal flow diagram showing communication
between a WTRU and an AP for obtaining TPC information in accordance with the present invention;
[0024] Figure 39Be48digaarMscP Aabsam ShtinintreahinteRtialsn between a WTRU and an AP for
requesting and jeEgiving a FigassIEDaMdRERA HlodGTapancRlwithaisgiesamnbinvention; [0025]
Figure 4 is a signal flow di Hlustrating an exemplary process for transferting TRC information
using service pgr’?maftil\%g e%t%e v?/ds}Iﬂ tqﬁ?avﬁlggefr%sgcﬁf%%ﬁp [ |e%a?ﬁogcsarg%?n%?e%ﬁ%%%gpresent
invention; and [§§28] FiguréBise2iisasann Beadiegmmpihayins cexuineitriieg bebtieed asteps for
transferring TP@ieraalion Rewesnasioreeriissinaacardanse Witk thet Ligvention.
[00271 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) [0028] Hereafter, a
WTRU includedB & %ot limited to a user equipment, a mobile station, a fixed or mobile subscriber
unit, a pager, otG@agiother s Sdexwitigncd fabldiafopeshtinipincanwiretdesionticomseant. \When
referred to_hergafigty A RINGHIRS huis ARk miiPdisAhass Sialian.aNasg B, siie controller, or

any other type of interfacing device in a wireless environment. [0029] The present invention will be

described with PSFRFEARES WihbaRRREtIgVsRE Pherein like numerals represent like elements
throughout. ThéoqeEsent inBiywiort bpligs-dsiaddiaprtotiibidtt AN EE EBAR It epaasbasds (802.11
baseline, 802'%@’@%&@%%&&@&@&9 éls%&f@@é?@%ﬂ%ﬁ&v%? %J'ét%veeen network ’

management entities in accordance with the present invention; and

[6026] Figure 5 is a flowchart of an exemplary process including method
steps for transferring TPC information between network entities in accordance

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 subscriber 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 alse applies to IEEE 802.11e,
862.11h 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, but is
envisaged to be applicable to other wireless systems as well.



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. -5 [0031] The features of
the present invention may be incorporated into an integrated circuit (IC) or be configured in a circuit
comprising a multitude of interconnecting components. [0032] Figure 1A is a block diagram of a

wireless commiificHtion sySheEHBERH e iRfRr SN RSP HOn PR fos e riediipterRPs 110, a

distribution systésgrid&) ditdnit(IOIE Hetoafighaaeiwarkidaft ddiepWisiRls 4R5aadsAPs 110 form
respective bas&g&% . The BSSs 130 and the DS 115 form an extended service

set (ESS). The APs llOeare'conn%%tg to the NME 120 through the network 125. The wireless
communicatiod¥tem 108 isese B ds whlesk doararméareitgas sapmpipitalioienibeyram illustrating

the configuratiagoGhéneiids bleranth\3f RRESUDposs e Ghinrheyreless1gemiisigatiensystem 100.
The AP 110 includes a.fi an ntity 150, a n nt entjty 155 and a first MIB
160. The WTRHSJ%El ﬁ?c#&sées’ gnir mar?zagneén%enhet eﬁfl%;i %6%%%%%&@% ity 170 and a
second MIB 178 jsesptbs d bore st Vi dsiBEEof 180 DheWtii8sstdbagel tey1384 18 fgrpm counter, a

register or othes, RABHIBHARYIEE) HEE TSI IOMELE Y YR QRPEAMBAIS SuRGEayRAaN§8gMetrics and
fault indicatorstéoos ] The first management entity 150 may be an SME. The second management
&th‘fﬂgﬁﬁ?i% maltafEHET M rRe AR sEen MONREY itePfourth

entity 155 may
management efiitydd.70 may be an SME. [0035] Referring to Figure IA, an RRM controller (not shown)

residingin  rg0ag) Figure 1B is a detailed block diagram illustrating the configuration
of the APs 110 and WTRUSs 105 used in the wireless communication system 100.
The AP 110 includes a first management entity 150, a second management entity
155 and a first MIB 160. The WIRU 105 includes a third management entity
165, a fourth management entity 170 and a second MIB 175. The MIBs 160 and
175 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 1565 may be an MLME. The third management entity 165
may be an MLME. The fourth management entity 170 may be an SME.
[0035) Referring fo 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 communiecate with the WTRUs 105. The NME 120 sends
amessage 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
TPCREQUEST, MEASUREMENT REQUEST or the like, communicate to all of



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 %%%W%@%QENT REQUEST or the like, communicate to all of -6 the
WTRUSs 105 in the cell. en theAP 110 receives MAC signaling frames from the WTRUs 105
(e.g., TPC REPORIPE3 EAS Ul rAIRHS oreies ddtesialingdrapes frmpibs KR8 Heported
measurements and;g5asSETPCREFTRTS MBASURRMENSREFORTS, Biehstiks) ehéuiim the MID 160 of
the AP 110. The N 120 then reads these Mﬁ%entr' sin tth.N 111_913/11% thetrj(pan egent protocols
to learn the curren systzét%"? ﬁ?%rrgreﬁaﬁngg.s e Eaﬂ%ucszgsnt?og]ﬁ%eﬁransh‘ﬁts ow%@f%v@ of the

WTRUs 105. [0038lerissmamamarpaasents Ak MIB sFutvirud MECTs preferred
because most RRIVeufdtshe e MIB aitihe: MALe l8vell vohich dhe snanvgemiast gespenses feairies in the

MIB table shall be jncluded eitherin a_per- WTR?%&N&EM% his rgfg}rr d or iq; a Iolial §tatistics

. LT . in HnETnY { .
table, By making tk#?el(sag pﬁ?gl g?ehz’? aéhﬁ%%agﬁ ata availa ﬁ(ﬁ% gg(terr?a%lr entltleé)%%egtgﬁ%g them in the
MEB of the AP 110f &g Wdd5i51d2® keep interference levels low, resulting in higher system capacity.

[0039] Figure 2 illugigatgs a prasesHushicky b pitkis GIAMMIBasiopHeMERN RACTREBLEES5 and an
APLLO in order to obizin TG date,n accordance, i he presert dvRpiof. QeganAP 110
decides to obtain FFE Gatattrom a. . -
a very fast response. Entries in the MIB table shall be included ejtherin a per-
WTRU table, which is preferred, or in a global statistics table, By making these
physical measurement data available to external entities by storing them in the
MIB of the AP 110, it is possible to keep interference levels low, resulting in
higher system capacify.
[0038] Figure 2 illustrates a process which supporfs commupication
between a WIT'RU 105 and an AP'110 in order to obtain TPC data in accordance
with the presént invention. Once an AP 110 decides to obtain TPC data from a
target WTRU 105, the AP 110 transmits a TPC request frame 205 to the target
WTRU 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]1 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 WTRU 105 and so on.
{0041} Figure 3 illustrates a process which supports communication
between a WTRU 105 and an AP 110 in order for the AP 110 to request a WTRU
105 to perform one or more measuremenis ‘and report specific physical
parameters of the WIRU 105 to the AP 110. Once an AP 110 decides fo request

-



target WTRU 105, the AP 110 transmits a TPC request frame 205 to the target WTRU 105. In
response to the TPC request frame 205, the WTRU 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 maGEHeReaRTR2esS fpta oV VIR HarMs ik eAB thEOWrFREmits and so on.
[0041] Figure 3nidhsiraiome processivbhiehstsppodSeepinETiRaliaos deivaessarid RLi105 and an AP
110 in order f 110.tq.re t a; WTIRU 105 to perform one,or, urgments and report
specific physig%%%g%;%ngﬁgéqgf %%\%I%dﬁ%ﬁ%ﬁﬁse 3\% “El{i% n eé a‘rﬁ\%qqﬁ%sém es to request -7
physical meastesieimeats remiecindartnesitrevsn inomargimieCOArenetireereiredequest frame
305 to a targep¥wbR Unkitafer NRBBUNREAIEICROSIRT GertatiyPbyRicabRaame i Qlithe target

WTRU 105. The measuremepnts may incluge transmjt power, link margin, a CCA report, received
power indicatﬁwg%ﬁ'gﬁ%eﬁgﬁéf%? %%%@%%%s%&ﬁ%?&%%v?ﬁ%ﬂ%%ﬁ@%ese may be
absolute valuesslstatistic yldwes aded orhistoigraated altidizing valyetytrabirelgatibmtest utilizing any
type of a'90ritmm%@%.r%mg%@%@éf%%%@ﬁﬁ%@ﬂfé% the target

measurement data and tr measurement report frame 310 to the AP

WTRU 105 co gﬁ? apsmits
110. The meaﬁf? e%f{sa‘é’fﬁ’él%*ic}f’é*&ﬁﬁrﬁ%ﬁ%é;f%d‘% HEDRBIE A B RRSRAIRFPEEthe MIB 175 of
the WTRU 105480420 ThthiviF 116. iTheendAFRidniOl didads twocdiffetkaiBagorwéshel information.

The first categwﬂw%gﬁ%&l«@gﬁy of glygigal ﬁggﬂggwﬁﬁsﬂ)@j as signal power, interference

levels, noise histograms, or the like. The second category Is a varigl% of MAC performance statistics
such as OCA ¥ractiod®e MIB 175 in the WFRU 105 stores two different categories of
information. The first category includes a variety of physical measurements such

as signal power, interference levels, noise histograms, or the like. The second

category is a variety of MAC performance statistics such as CCA busy fractions,
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. A MAC 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.

[6044] - 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 WIRU 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 WIRU
105 includes a MLLME 465 and an SME 470. Referring to Figure 4, the SME, 450
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average back-off times, erroneous frame counters, or the like. [00431 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 PRY
MIB. A MAC MIB is preferred because RRM messaging is also performed in MAC layer, and it is
much faster than PITY layer. These physical measurement data are made available to external

entities by stofg, g ﬂ&%ﬁ‘?c‘lﬁj@%{e&%@’ A3 This, Sfesie Ioad.cqnugl ang BSS range
r

adjustments become possible. [00441 Figure 4 Is a signal flo gra ustrating an exemplary

process 400 fHFgBakfhdshpciitbrifatbr Kidg ber ipdithvasspatyechrsinpgssege and a WTRU
105. Internal MgssaBINPCATRLBIREY) WiliseMCHRrssi@stnewly nitoduaad dy.theppresent

invention. Using.process 400, P may .obtain TP ta from the WTRU, 105 and store the

TPC data in (ENATRRDER g‘?‘%ﬁ?@ ﬁ%&?&'ﬁ%ﬁ“fﬁ% %ﬁ’%ﬁéﬁ IBBETR SRAEHESRH an MLME 455.
The WTRU 185 ¢hefiite VAR W5 4asstardtan, the MILHDE Refdnangntdtsecpeent] thesSRIE 450 -8 of the
AP 110 determipesn19ih8DA0t4a)26 Bl SIARSIBE RawehignelQEHe AT BN 108 L558p 402). In step

404, the SME i i[St message ME-TPCADAPT.req) to the MLME 455 of the AP 110
requesting TP@#@%@%@E&%‘%@& {85 S Pty a ShrEs it power level
of the WTRU (TBC iregtept466ne coNhaE 9B8SNRRIMIS eeqeesting MPshagariiddFaP CADA]PT.cfin)
to the SME 45hepnliiiage aesPtablheRiIesRua Wi BIE (ARAR B, Jislep 408, the

MLME 455 transmits a third messa&e (TPC request frame) to the targe “requesting TPC
information, affd™fk MARESIRIS §1thethis EBPopseeEmE s MirdresdlysicFPC request

frame). In stepnédOnibre ddsNic dibepento TPE gre O shatesaRySEaV T Heseiipdadetermine TPC

parameters S"f&@eﬁ%ﬁ ye&m%&q\é@é’l, link margm (i.e., transmit power minus receive
power), PSNI, RSSIL, RCPI, or the like. The results of the measurements to
determine TPC parameters may be forwarded to the SME 470 and stored in the
MIB 176 of the WIRU 105. In step 412, the MLME 465 of the target WTRU 105
transmits a fourth signal (TPC report frame) including the requested TPC
information fo the AP 110. In step 414, the MLME 465 transmits a fifth message
(MLME-TPCREFORT.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 4186.

[0046] Figure § 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 least 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 1B, the
WTRU 105 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 WITRU 105
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level, WTRU receive power level, link margin (i.e., transmit power minus receive power), PSNI, RSSI,
RCPI, or the like. The results of the measurements to determine TPC parameters may be forwarded
to the SME 470 and stored in the MIB 175 of the WTRU 105. In step 412, the MIME 465 of the target
WTRU 105 transmits a fourth signal (TPC report frame) including the requested TPC information to
the AP 110. In step 414, the MLME 465 transmits a fifth message (MIME-TPCREPORT.ind) including

the requested [ PC matio Ec4 0. The SME 450 may, sfore the requested TPC
information |n &R/I%qm?%f %ﬁé%@ 1%% Suc %ﬁ?’ |n‘flt¥rr)1i§téo{r;1rls ava%a%lgrtogexternal RRM
entities. The W@S?@qﬁe%%ﬁ%?ﬁsmeawmtmt@ommm%%%ﬁqmm BP&n exemplary
process 500 i%&&ﬁm&a&fﬁp@ﬂ&&&ﬁ@é&%@&ﬂ%ﬁ%@d@%@fm@%@mmwentities in

accordance with the prese 047 o ss 500 is implemented in a
wireless comPOTEA onfs{y];‘}%%%@'} ﬁalng agt\{‘osr%@pA%ﬁr affg EEW 105. As shown
in Figure 1B, thmtiAP 150 freoleiits a fassonbmagpsagenioctitiyfirs0 nemchgessnsnehtiigndgement entity
155. Furtherm&rﬁﬁﬁﬁzﬁgmiﬁ%weeéé@n&@& TRY %@%U%émwm@%gmt entity 165

and a fourth management entl . [00481 Referring to Figure 5, the first management entity 150 in

anAP 110 defdtHih erapRtBdudiR A IS fev ditdf thiowmeRY ¥05 -9 (step
505). In step &t@,‘ﬁﬁﬁhﬁfﬁﬂ&aﬁmj&r@ﬁt mm&mmmmmymmmmwa@mnd

management gl 55,0 AR AL ece ing ERE dN/oRAaN Libe IS mengopment eniy 150

determines to adapt the transmit power level of the WTRU 105 in ste , the second

management RHyASH G ShRneP Bsisebmearuagua bofetararing @W@ﬁﬁ{ﬂgo confirming
receipt of the fdidnessegeniontemGio, 165 saepnttinaRagenacisentity 3hdransmis a third

- message incltﬁ%&g&% Euf e fP uﬂﬁ]gﬁg laompetxﬁ: entity 170, which in turn may store the
results of the physical measurements in the MIB 175. In step 535, the third
management entity 165 transmits a fourth message including the requested TPC
information to the AP 110. Instep 540, the second management entity 155 in the
AP 110 receives the fourth message. In step 545, 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.

& * &

-10-



the WTRU 105. In step 525, the third management entity 165 in the WTRU 105 receives the third
message. In step 530, the third management entity 165 performs one or more physical measurements
to determine TPC parameters. The third management entity 165 may transfer the results of the
physical measurements to the fourth management entity 170, which in turn may store the results of
the physical measurements in the MLB 175. In step 535, the third management entity 165 transmits a
fourth message including the requested TPC information to the AP 110. In step 540, the second
management entity 155 in the AP 110 receives the fourth message. Instep 545, the second
management entity 155 transmits a fifth message inctudi e requested TPC information to the first
management entity. The requested TPC information may then be stored in the MIB 160 of the AP
110. [00491 While this inventirgbn h? gee{n % ticularly shown and descride with reference to
preferred embodiments;’it wil &'Gnderstos af%%‘&@%&ﬂﬁ*é%ﬁﬁ“%é"‘a‘%‘f"iﬁﬁﬁ&ﬂ%&é‘%f?&ﬂ&‘é% in form
and details may the mabedtberginsimghout departing from the scope of the invention described

hereinabove. -10 CLAIMS 1. A method. of excpanrilng measurem .t%, in wireless .co utnications,
COI’TLI’YIU{IHCHUH a. 11rs C8Sage Irom a%ﬂs mana%t]:me i1 6{5?1 0O a

the method comprising: communicating a first message from a first management enti y){o a second
management entity; trasssnidtimgpagamspongédo the first message, a measurement request from the

second management entity, tl{&%dﬁﬁﬁﬁ!{é‘?@ﬂ%&%‘cﬁfﬂé&eﬁ icHS'%@P%@ssfa%%”ﬁ%é%&é&%ﬁ?%%ﬁe@&m ofa

parameter receiving a measurement report at the second management entity, wherein t
measurement report inélerledi¢hecrani cBiadasiBaRUPEHENTT theapapaeititePIPR] Helide the

requested measureme;gcﬁfegp?opgriﬁgé%%ﬂ{étﬁ pranagsment
receiving a measurement report at the second management entity,
wherein the measurement report includes the requested measurement of the
parameter; and
storing the requested measurement of the parameter in a management

information base (MIB).

2. The method of claim 1 further comprising:
communicating a second message confirming receipt of the first

message from the second management entity to the first management entity.

3. The method of claim 1, wherein the measurement report includes an

absolute value of the requested measurement,

4, The method of claim 1, wherein the measurement report includes a

statistical average of the requested measurement.

5. The method of claim 1, wherein the measurement report includes a

histogram of values of the parameter over time.

6. The method of claim 1, wherein the parameter includes a signal-to-

noise indicator.
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information base (MIB). 2. The method of claim 1 further comprising: communicating a second
message confirming receipt of the first message from the second management entity to the first
management entity. 3. The method of claim 1, wherein the measurement report includes an absolute
value of the requested measurement. 4. The method of claim 1, wherein the measurement report
includes a statistical average of the requested measurement. 5. The method of claim 1., wherein the
measurement report includes a histogram of values of the parameter over time. 6. The method of
claim 1, wherein the parameter includes a signal-to- noise indicator. -11 7. The method of claim 1,

wherein the parameter includéd% Fstadeal Slpifndl puthE e RBrmeEsD NdU4HieigtRBEGS claim 1,
wherein the paramglies ipshigesdachig (Reegurement. 9. The method of claim 1, wherein the parameter
includes a clear channel assessment (CCA) busy fraction. 10. The method of claim | wherein the
request for the measurement is a request for a stored measurement of the parameter. 11. The
method of claim 1 whegin thé'hequeshddr te dheasuremientis ahteguasiéepaddutha nevink
measurement of tre]gsgraera@lger. 12. A wireless transmit receive unit (WTRU) comprising: a first
management en'trﬁy contur'ed to communicate a first message; a second management entity
configured to: receive the communicated first message; transmit a measurement request including a

request for a measuregnent of g AIAMPEIG 1N FEPPORSRIPHIS IRh PGSR ARres & clear channel

assessment (CCA) busy fraction.

10.  The method of claim 1 wherein the request for the measurement is a

request for a stored measurement of the parameter.

11.  The method of claim 1 wherein the request for the measurement is a

request to perform a new measurement of the parameter.

12, A wireless transmit receive unit (WTRU) comprising:
a first management entity configured to communicate a first message;
a second management entity configured to:
receive the communicated first message;
transmit a measurement request including a request for a
measurement of a parameter, in response to the first message,
receive a measurement report containing the requested
measurement of the parameter, and
a management information base configured to store the requested

measurement of the parameter.

13, The WTRU of claim 12 wherein the second management entity is
further configured to:
communicate a second message confirming receipt of the first message

from the second management entity to the first management entity.
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receive a measurement report containing the requested measurement of the parameter, and a
management information base configured to store the requested measurement of the parameter. 13.
The WTRU of claim 12 wherein the second management entity is further configured to: communicate
a second message confirming receipt of the first message from the second management entity to the
first management entity. -12 14. The WTRU of claim 12, wherein the measurement report includes an
absolute value of the requested measurement. 15. The WTRU of claim 12, wherein the measurement
report includes a statistical average of the requested measurement. 16. The WTRU of claim 12,

wherein the measurembht repdii iRcitide S & ARt dgrafi SF TR E 6P BEPLATERSE BYSIMET 17. The

WTRU of claim 3&sonhereindhe paraqeiesdnslidasaesignal-to- noise indicator. 18. The WTRU of
claim 12, wherein the parameter includes a received channel power indicator (RCPI). 19. The WTRU
of claim 12, wherein the parameter includes a link measurement. 20. The WTRU of claim 12, wherein
the parameter includesié.clearhe@rindl agsdasmen; ¢Geinbthsyrftasticmt . rdpet\IAERkofaclaim 12

wherein the requ%%t gor pMmeasure entis a rg%uest for a§tored measurement of a parameter. 22.
Statisicar average tne reque easurement.

The WTRU of claim 19 wherem the request tor a measurement is a request to perform a new
measurement of a parameter. -13

16.  The WTRU of claim 12, wherein the measurement report includes a

histogram of values of the parameter over time.

17. The WTRU of claim 12, wherein the parameter includes a signal-to-

noise indicator.

18. The WTRU of claim 12, wherein the parameter includes a received

channel power indicator (RCPI).

19. The WTRU of claim 12, wherein the parameter includes a link

measurement.

20. The WTRU of claim 12, wherein the parameter includes a clear

channel assessment (CCA) busy fraction.

21.  The WTRU of claim 12 wherein the request for a measurement is a

request for a stored measurement of a parameter.

22, The WTRU of claim 12 wherein the request for a measurement is a

request to perform a new measurement of a parameter.
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