[00011 METHOD FOR TRANSM T AND RECEI VE POWER CONTROL
N MESH SYSTEMS [00021 FI ELD OF | NVENTI ON [ 00031 Thi s
invention relates to wireless |ocal area nesh
networks. In particular, this invention relates to
si gnal i ng nechani sns that can be inplemented in a
Mesh point (MP) in order to enable transmt (Tx) and
receive (Rx) power control. 10004] BACKGROUND [0005]
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include ease-of-use and speed of deployment since a radio network can be
deployed without having to provide backhaul links and interconnection modules
for each AP. :

[0006] One very important operational consideration is that Tx power
settings of Mesh nodes are regulated in order to meet regulatory requirements.
Operation of wireless radio communications today is regulated by the FCC (and
their counterparts in other countries). In particular, certain mazimum Tx power

settings are mandated in order to minimize interference of un-licensed radio



requi renents usually change per regul atory domain
(e.g., US., Europe, Japan). Typical regulatory

requi renents for conventional W.ANs operating in
infrastructure node (basic service set (BSS)) or AdHoc
node (1 ndependent BSS (I1BSS)) are summarized as
follows (i.e., Mesh operation is not addressed by this
exi sting standard). [0007] Transmt power contr ol

(TPC) under | EEE 802.11h for 5GHz band W.ANs is
primarily notivated by different requl atory Tx power
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possible minimum and maximum Tx power settings of the transmitting STA to

the receiving STA.

[0009] Association attempts by STAs are to be refused by the AP or other
STAs in an IBSS if the range indicated in their Power Capability IE does not
allow operation with the current BSS regulatory settings. The AP is the only
authority in the BSS that can change the admissible power setting for the BSS.
In an IBSS, the STA that starts the IBSS is the one that sets admissible power
settings and other STAs that subsequently broadcast the BEACON frame are



[0010] In the BSS case, the adm ssi ble power settings
(regulatory in Country |IE and offset in Power
Constraint 1E) can change during the lifetime of the
BSS. Range control and interference reduction are
specifically cited in 802.111. as one purpose for
this feature. However, it is preferred that these
changes in the settings should not happen "too often".
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{0014} The IEs contained in the TPC REPORT action frame can also be put
into the BEACON and PROBE RESPONSES, originally intended to address
some special problems with IBSS mode. However, the link margin field in this

case is meaningless and simply set to zero. These new 802.11h TPC-relevant IEs
and action frames are found in Class 1 frames (i.e. they can be sent from and
received by non-authenticated and non-associated STAs).

[0015] For completeness, 802.11h TPC functionality for the 5GHz band is
extended “as-is” into 2.4GHz by the 802.11k draft amendment.



3 0 [0016] In order to allow ease of deploynent and
ease of adoption to a new deploynent environnent, a
nmeans to adopt all owed Tx power settings for Mesh

equi pment is needed. In addition to these regul atory
consi derations, adaptive Tx power |evels are highly
desirable to maintain high throughput and guarant eed
Q@S levels in a Mesh network. [0017] The Tx and Rx
power |evel settings of the participating nodes in a
Mesh have a | arge inpact on perceived conmmuni cation
arléPleht er flaroedse do plipvgease Omg’ﬂnvédmé SAnh peoRtiPREP 3 BSTHe

| HeblBfmdit %ﬁafbs&eﬂw 8'mathl 6 adBprAlotvad Mx ?afé sétﬂlﬁatﬁs fo6 dRsiOE
I N O-.mu

sustai ned in to-point o 0 n

© eaniemrass priice et pBRoR aealneBY PR ROLo T AR L

t peweli lstadnare highdyr desivabih ta ntairaunis righsthomvghrtt astl glhranteed

di ogqg‘}glsg{agﬁg{g%g o2t her ongoing transm ssions from
er es t

I n Mesh on a channel (or. even on
ad?(&&b nt JPafremd)Rx payen levplogiiinet plethe paiisippideg pyes in 2
| V8Rh fhavC AR iniRcy @ i)éitww)éd dE60dEi0at R anHBiiterferid k8idge.

t he Ie SS e TX_ power tting .in
L%:J’?H’e}vgdoﬁ =[o B o] 1} lﬁ%f%‘g ihi ne o AR Vé’uglf G R L a?aaralyp
r ate bé eustaingl inem pMasto-pdintkor| mitttie myliroint dpspeoiseibn)t Ghe

p@fc%éﬁn&gfe&g@éq%ke ande ﬁgﬁﬁ&e Ner GRAR r&Qkaﬂsﬂﬁs%foﬁ GhERQE
to ot er nodes in the Mesh, On the other
- 9T fessadegbher ?%05&/%‘?“{“6‘6’@115 framp eﬁ@%de%lﬂ gﬁ%ﬁ@ﬂbr
n at chdﬁtea (drreRéis bk tadjaedne shdi@ela), eeent thiogghdibe @ ednlsiiskio aic¢16

gfm§y3@ﬁ§%;%%&h$¥n§gs i ntended receiver. This

ace confllctlng needs and

p r{@ﬂélr encdkuplly, the Jeast gossiftly Th pTxeraaicRin g lER condifioped

S%ﬁ tdxe{iﬂ;ﬁmliﬂ% &1 8®en sJéﬂﬁnéﬂga&h rdté f&ow@rveh ovesh lmetik mmbe‘sor
ar cuaJr MP is there atr

. O R T

(lbdghen tHadesh.at@s thevothler Bmgrhenaﬂmulpombls izt pqvg>s )levahd

”Eéizhﬂ,:'gszélﬁg Highek ﬁlat! VR PR f i BRG Bse tﬁg &lide8iy nnpacts the

per ormance Wth | ess i rterfere a

r E¥8e?soigen e thedptended zegeregry T tﬂgﬁe Q}é 3@%&% @ 1ctmg

S bdds RS preftienitestin teineadf wiidiTeindds psenibavt] seHa} to use.

d %‘ﬁ %%ea{)ﬁ tplere%slgng %l?ttﬁg q’oan rya%maﬁbgﬁls &n Ele&éf%]e tay rade-off

and, served

| hettvn@ m@e@i%rm&n%ﬂmtapw?@rom neytiplog é‘Pl‘% ﬁ#@él%ﬂ% rates
| Wﬂﬁpﬁlghérh@x lbbk&! kdsaas) Qﬁldflﬁéﬂlﬁﬁnﬁghmm MRSKC @8 ffor@lance

slops in carrie se nulti cess
SO LRSS TR —
channel). v

[0019] Rx power level settings, such as clear channel assessment (CCA)

detection thresholds and minimum Rx sepsitivity, impact the link budget and, as

such, the SNR observed in the receiver. The Rx power level settings also impact

the likelihood of failed chanmnel access or collisions in carrier sense multiple

access (CSMA)-based schemes such as 802.11 WLANS.

{0020] However, the level of interference perceived by the different nodés
" of a wireless Mesh system can vary widely both geographically and in time. This



[ 0020] However, the level of interference perceived by
the different nodes of a wireless Mesh system can
vary widely both geographically and in tine. This 4 0
i s because of the dynami c radi o environnment and
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[0024] Variable Tx power settings would improve the radio efficiency of
Mesh networks, but a method for achieving this feature is not provided by
existing technology. Furthermore, a method for Tx power control needs to be
devised to allow Mesh networks to meet certain regulatory requirements in the
sense of 802.11h TPC similar to WLANSs today operating in legacy infrastructure

(such as in a BSS case) and AdHoc mode (such as in an IBSS case).
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sense of 802.11h TPC simlar to WLANs today operating
in legacy infrastructure (such as in a BSS case) and
AdHoc node (such as in an IBSS case). 5 0 6 (@)
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information.
In a further aspect the present invention provides a wireless

transmit/receive unit (WTRU) for use in wireless communication, the WTRU
including:

a transmitter configured to report power capability information to a
networked apparatus;

a receiver configured to receive allowed power setting information from the
networked apparatus; and

a processor configured to adjust a power level in accordance with allowed
power setting information.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows block diagram of a conventional wireless LAN.

Figure 2 shows a block diagram of a simple Mesh infrastructure.

Figures 3A and 3B show signaling diagrams of a power capability
information exchange between a Mesh point and a power master Mesh point.

Figures 3C and 3D show signaling diagrams of a distributed power
capability information exchange between Mesh points.
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type of interfacing device in a wireless environnent.
[0040] The term "Mesh nei ghbor" herein refers to the
i mredi at e nei ghbors



of a particular Mesh point, (i.e., the ones in radio
range). It also refers to other Mesh nodes that the
MP can reach when its signaling nessages are forwarded
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[0042] The present invention includes methods and apparatus with means
for:
a) Signaling by which MPs exchange power-setting relevant capability
information such as maximum and minimum power settings;
b) Signaling by which MPs learn about allowed power settings in the
Mesh;
¢) An MP reacting to different or conflicting allowed power setting

information messages and configuration parameters;



thereof. Table 1: Power Capability Information Tye
Description Tx power step sizes M ninum and maxi num TX
power and adjustnent step size settings that the MP
supports Rx power step sizes M ninmum and maxi nrum Rx
power and adjustnent step size settings, sensitivity
| evel s and CCA thresholds settings that the M
supports Mdde The operational nodes (e.g., 802.11a, b,
g, n, j, etc.) the MPis able to support Bandwi dth
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exchanged signals 302, 303 may be in the formof a
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Freq. Bands The number of bands and sub-bands on which the
MP is capable of simultaneous operation (e.g., 2.4
GHz, 5 GHz, 5 GHz Lower U-NI1, 5 GHZ Middle U-
NID

[0044] In Figure 3A, an MP 101 reports its power capability information
301 to the PM in an un-solicited manmer, such as part of a broadcast/multicast-
type frame for example. In Figure 3B, MP1 reports its power capability
information 303 in a solicited manner as a response-type frame in response to a
power capability request 302 (e.g., the exchanged signals 302, 303 may be in the
form of a directed unicast request/regponse-type frame exchange between the MP
101 and the PM. Although Figures 3A and 3B show power capability
information signaling between the MP 101 and the PM, such signaling may also
be exchanged between MP 101 and other neighboring MPs. Figures 3C and 3D

show such a distributed scenario of power capability information exchanged



reporting and un-solicited reporting of power
capability information 301, 303 by MPs can be sent as
a piggy-backed IE on top of a Mesh unicast, multicast
or broadcast nanagenent or control frane.

Al ternatively, the reporting of power capabilities
can be sent as a separate Mesh unicast, nulticast or
broadcast nanagenent or control frame. (0046] As an
exanpl e of a Mesh managenent frane enbodi nent, the M
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olﬁ@‘patoggllowed power settings for the Mesh, Whlch is useful for dealing Wlth

the regulatory need for MPs not to exceed certain maximum admissible power
settings during communication. The allowed power setting information
preferably includes (but is not limited to) any of the items as shown in Table 2,
including any combination thereof.

Table 2 — Allowed Power Setting Information

Type Description
PM Info PM address or PM identifier
Mode Regulatory domain within which the Mesh network

currently operates (e.g., 802.11b, g, n, j, ete.)
Freq. Bands frequency bands and sub-bands within which the
Mesh network currently operates




9 0 Tx Power m ni mum i nstantaneous, and maxi num

al l owed TX power settings Rx Power m ni num

i nst ant aneous, and maxi mum al |l owed Rx power settings
CCA m ni mum i nstantaneous, and maxi num al | oned CCA
threshold settings Timng validity tinmers or tinme-out
val ues Measurenent neasurenent intervals and
configuration Timng validity timers or tine-out
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between MP101 and the PM, such signaling may also be exchanged similarly in a

distributed scenario between the MP 101 and other neighboring MPs. Figures
4C and 4D show such a distributed scenario of power capability information
exchanged between the MP 101 and an MP 102 similar to that shown in Figures
4A and 4B.

[0049] According to the presenti invention, solicited (request/report-type)
and un-solicited receiving of allowed power setting information 401, 403 can be
sent as a piggy-backed IR on top of a Mesh unicast, multicast or broadcast
management or control frame. Alternatively, the allowed power setting
information 401, 403 can be sent as a separate Mesh unicast, multicast or
broadcast management or control frame.

[0050] As an example of a Mesh management frame embodiment, the
signaling of allowed power setting information 401, 403 in the Mesh may be
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i nformati on 401, 403 can be sent as a separate Mesh
uni cast, nulticast or broadcast nanagenent or contr ol
frame. [0050] As an exanple of a Mesh managenent frane
enbodi nent, the signaling of allowed power setting
i nformati on 401, 403 in the Mesh may be 10 O incl uded
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Mesis1] nodmwe@pml Hse%tﬁh@ aforMREsh 20£03(@n Ge siéﬁelall:adjtbf Ry
i 0. channel s of .a a_ partic r radi
" shoh PlRingr A0 g br s e piagon BE i R 1 PR
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pPatigurerafiodairiatoh p desh 9&49&% Set&fbl%lp%fdw&. and pprgpeighpor

absaliBy. e and relative val ues (e g. max adm ssible Tx

PfO&S = gsy«lda F&Ig% Jlﬁ:ﬁlgl St Taitie e%(y QLOE %)be ng’ﬁﬁ] as

Tur ni ng to 9 scenarl O 1S now
dekselufereednes relatize ealuescelatipg borsome rsedeteqminegabseiute yalug,

| & I\ @mBMaBbtlofiabsdlite RAS Flddve villal (e b NEaMRAmiSkble TEERIeY €S
diff gent al Itovvedvﬁo%eg) setting information fromtwo
of EHB1& R **"8RE $”an MP 502 and an MP 503. Wth
NOSM | n Ehvenini &t Figbeet Bila distrlantecd scenafire i\VRovh @4scrieaddis

t &feql&k@ kSR SIPMYCH vAkiLOWRRL 1B Q¥R éﬁi i i Ghskibk QRATRLL NP
|~ use whep setting its own Tx power settlnIgHPs

L Sifigreat PIRT R Pe™ e PitRednipoRRion fomt torfg more
| sho@h A tan MP 62 adarOMIPe503 VREith MPPROR the disivibubdd3centtie,

Sii,hg riﬁj” i'5(r5]lgneed.s= to determine which allowed power éetting information it will
use when setting its own Tx power settings and when signaling its allowed power
setting information to the other MPs, MP 502 and MP 503. The signaling
procedure shown in Figure 5 resolves a situation in which the MP 501
determines which allowed power setting information to use while resolving a
conflict with mismatched allowed power setting information received from other
MPs.

[0054] The MP 501 configures its own allowed power setting information
APSI_own, while receiving APSI_i which represents the allowed power setting
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procedure shown in Figure 5 resolves a situation in
which the MP 501 determ nes which allowed power
setting information to use while resolving a conflict
with m smatched al |l owed power setting information
received fromother Ms. [0054] The MP 501 confi gures
its ow allowed power setting information APSI_own,

while receiving APSI i which represents the all owed
power settlng 11 information signal ed fron1NP i wWth
index i =2 and_ 3 for the exanple shown in gure 5.
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Equation (1) = mn (MATPS own, MATPS vect or)

Sinmilarly, other operational power settings can be
sel ect e MAERS) gpeatiinhl alit @IATPS_own, MATPS_vector) Equation (1)

= min (MATPS_own, MATPS_vector) .
Similarly, other operational power settings can be selected using a suitable
function F.
[0057) In an alternative embodiment, the MP 501 uses the value
MATPS_operational determined by Equation(l)' while determining its Tx Power,
but MP 501 signals the, MATPS_own value as its allowed power setting
information to the other MPs, MP502 and MP503.
[0058] Figure 6 shows a signaling method for an MP601 entering a Mesh
600 in which the Tx Power is adjusted to meet regulatory requirements. While
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function F. [0057] In an alternative enbodi nent, the
MP 501 uses the value MATPS operational determ ned by
Equation(1l) while determning its Tx Power, but M
501 signals the, MATPS own value as its allowed power
setting information to the other MPs, MP502 and
MP503. [0058) Figure 6 shows a signaling nethod for an
MP601 entering a Mesh 600 in which the Tx Power is
adj usted to neet regulatory requirements. Wiile 0 12
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support adjustment of power settings in the Mesh. For example, the MP601 can
request reporting of measurements from its MP neighbors MP602-MPN
regarding power settings, perceived SNR and link margin values, perceived
interference power and channel busy times.

{0060] According to the present invention, a selection procedure is
performed by the Mesh MPs for negotiating and selecting a Mesh PM. The
preferred PM selection and re-selection procedure includes one or more of tﬁe

following:



MP602- MPN, triggered by changes in their Tx Power
settings. Several optional and conplenentary
signaling extensions are possible (not shown in Figure
6) to support adjustnent of power settings in the
Mesh. For exanple, the MP601 can request reporting of
nmeasurenents fromits MP nei ghbors MP602- MPN
regardi ng power settings, perceived SNR and |ink
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pr oeede dlHsgvithegthe imostilinks wdleighhork hecomes thd Pt ageous

re alol Z@t el deéenﬁlnEMewa: 9%@@;& otk MthxQ%uMﬁ@errE\Q rtal

and Mesh_Portal identifiers therefore automatical

poi &t 16 Miselerping)herhld RSN o e HBLET 71 H9RS AP the

nelghbﬁkBPhﬁﬁmﬁﬁ&nhheﬁﬁh%gﬁ&&ﬁhﬁlwps determ ne the PM
th HE%Fgcﬁﬁn%ukﬁﬁﬁ%ghﬁ%”ber draw. g) The MPs determ ne
e

unction of the nunber of hops fromthe
Mesh Portal or froma certain agreed-upon MP. h) Any

c@obinat i exued 7tshansa@ezgﬁam{gQﬁ5g1~]ml?bxgwe@mf}in§hme& PM

Li di agr a i,d ntlf sh P }
52 ot AR bl S Bl RPN P ntormation,
Pmequ@Ek is [nvudedra agiof afrederst/mltBpstiuicasielnelin fomne
pﬁlr Ligofi 71 REQageRSh /tHY Mekic 3%tV o $ %ﬁwﬁhw%m@ kiAo APE

&g’?ggg&%hfgtﬁ%ﬁ ﬁ}g:’]t %g;l?s;\'lﬁ%gultrer&e TI'XE IE contalns the address of the

originating MP and other parameters, such as time-out values, selection criteria,
default identifier for the proposed PM, reply-to address, and so on. A PM

nd

Response IE part of a broadcast/multicast/unicast signaling frame in signals 712
is sent through the Mesh containing the selection criteria response from the
neighbor MPs MP702-MPN. A comparison procedure 713 is initiated in the
MP701 where the selection criteria responses 712:..712y from the different
neighbor MPs are evaluated. The PM selection decision is made based on which
MP meets the requirements in terms of the chosen selection criteria, (e.g.,
highest random number draw or similar). The MP 701 broadcasts its final
selection for PM to the Mesh in signal 713.

14 °©



MP702- MPN that a PM selection is required. This IE
contains the address of the originating MP and ot her
paraneters, such as tine-out val ues, selection
criteria, default identifier for the proposed PM
reply-to address, and so on. A PM Response |E part of
a broadcast/nulticast/unicast signaling frane in
signals 712 is sent through the Mesh containing the
sel ection criteria response fromthe neighbor Ms
MP702- MPN. A conmparison procedure 713 is initiated in
t {062l lvp7oﬁ1wrl§elrﬁée Rl EQ:]t pebnac thetMeshFortal prrheebsall of

7 11Tz Pdwez Motk rébﬁtiﬁgs ir fthe VREY and Rilg&uestlyVomisy MPs are

I ted. The P t d
R rbpus Tt e AT e BT
C moga n selléetigpding meS@gesaa;nd (wforgnation lkaesetl betsmetolPs or

n MD g/flfsw\érﬂr tlél ?Ml M)the ngveh@esz%dbﬁxgﬁg&aéztesprbﬁaﬁably
flnal selection for PNl to the Mesh in Slﬁgfﬁﬁ713 14

[ o epenhed asrLpgen ke, MpGdaygp siEpalingframesor { U, th
Pﬁ]i)tsﬁ:lal adlens@tagionlid a @locedsbicentity ROMWEY eaeh MR, Ghchsat MPIWYS

d subsequent,| [
&BQm%NE By gba a g egéj#&h%gaE@ﬁg%ﬁ?M%f S RAR T
t daowmerff‘lgm HS, M%GOl MBPEEBMPNhes shognaibi Figureds £a¢) é’%Wé?%d
i nfp@bmwas @maﬁag tweeRe WRReRSr Rl WeSNididge ahd

| e fot ob e %%%%35%8191 R e SPGITAG ©
staﬁﬁsmaﬂagieﬁsnt e&ﬁt,ss (BME). Thelayphly sdfiatard, fp] expmple akayore
:\ﬁﬁ §P g;%,g%ﬁq{nd%&h{e}ﬂa% t(BkzﬂD %@&Ehe%m Nﬁiéc Gr Q%o&ﬁﬂ%n

own I n Figures 3A-
Stpreof HStrpmativpiz0 Shen SEngHGI TP qnile@&ﬁdea% S Leyagh or above
I\/B@%Zmyli’i&m& i) (é.6 dricgpstiRtedd; ine TP MRBEs, or MRd AZPNPN
%aclsiel;]:s and soI J:Ag léllgc% &f é)ill-hs?ca ‘ftaen§eslxge{t1st)§?vs%ovuvfg¥ncqa&é ng L%?ne
aharégsrecqmoﬁwlareg I\m@) apriP eyt sitiplen netrpEkg opaEemenft projocol
(éMl_Vh’) eIﬁt@esl AYRherlafietfatit Y REIBdesl OdomBHARMY & 1B IPndRA" t
e and mai ntenance (O&\W routines in MPs; or
@%ﬁ%g FP n thereof. Alternatively, the signaling
[ 590641pl ensiit edgrating aymessdgls Orandbowmbrmsiignakichgrgedc ket s
g%geagmfn@d HR1GA e@ttxﬁjg!‘(g %Sﬁplx&pe@ﬁmrg%w@g) ol ki

packets an e ysi ca

i R femertigreling{eRo MPdsePﬁleg A dresiags tq anpther Né’p"dweé'ms ate
smviam&g MPS)J GhrtA&mloR, eiendingRhe take plies KetweadagBN®Id other
%Lewﬁéygﬁ%he tities. Another alternative

|nc u s Conbi hati on of Layer L2 and L3 signaling
t1geg§5dof . All methods described above can be subject to or are complemented

by configuration settings in the individual MPs and can provide statistics and
feedback to Mesh-internal or external network monitoring and control entities
(e.g., using remote IT administrator network monitoring software) that can
exercise eontrol on MPs operational characteristics. These configuration settings
and reportable statistics can be set in or reported from individual (or groups) of

MPs by any of the following formats or a combination thereof:

15 ©
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[0064] Al signaling nmessages . and information
exchanged as aforenentioned can be either direct-1ink
(e.g., MP-MP signaling frames) or multi- hop frame
signaling (e.g., MP sending a nessage to another M
via internediate forwarding MPs). Furthernore,
signaling can take place between MPs and other nodes
in the wired backhaul. [0065]6 Al¢ nethods descri bed

above can be subject to or are conplenented by
confi gmr atdaiabasest imthe iphysieRt Taven (PYA mﬁﬁ&lmaﬁﬁc‘%%?n control

D15, S Shiehiy o 5 SRR, SavBsbedirthod ot o

(imitgd to )us thegforre ob treneJeradnt infogmatinrobases B X,

noni t sof.t war hat S I

oper a $ ona 'g%%'gﬁggeslﬁ%g?ibg . gg:M%gn § %mgatw apoVe IXPO%OCO'
ehtities) gdvaraageousiyredlizet én tledfoms bf ABIscan be set in or

epor Lo oA ol 650 R ol B B o oo

@ntifidY id)a MRG® I%ﬁfé&tatiﬁnt he physical |ayer (PHY) medi um
access contro or system managenent .enti

( SVE) Thai@barr a@%@gﬂmnﬁgul PRI SeH0Es fat cap;be pige g external

miehe F\Mé’@ &h thanag of NMb4)0barP@6/ain any of the
h@nage e signal ing nee(gga@é%usﬂy;)etweer? L2 MAC or S)II\/E

Qi'OMitQ\/e pr ot ocol 5 entities, advantageously realized

in thg f or@ﬁ%&églﬁo R afd C@ﬁ vAIld é’é%ﬁngeéﬁJ‘?d?ﬁ gg

bet ween S and protocol N entities
inabpPi rﬁmr@ashleamwmsettmw stgo%b@aman%won)

conf i gur atAo?Hte&?l‘etBe{hQSa e% gPBQ @M@@é‘i—lz U-NIl
manag nent 1 es on or grou can

bmurammdwrgnd)ﬁpqdnbanqbemi@om) | owi ng: a) Adm SSI bI e Tx,

C%s‘(\%@féa%{nfe'd}ﬁorad?ﬁ ranges; b) Adnissible
I'n [a,

coa
m)de @ett gs (e’ g n and so on); c)
Admi ss) bl e&ddmweanddmﬂnmb@adoréﬁtﬂtl ngs (e.qg. 2.4, 4.9,

5 oy wos e FIUER (e Shafnel HyelPSE B R o
TREntifiers for PM

g) Transmit Power change command for the MP; or

h) Any combination thereof

Reportable statistics in the MP that can be used by external management

entities may include, but is not limited to any of the foliowing, or a combination

thereof:
a) Current Tx power control settings, modes, bandwidth, number of

simultaneous channels (or combination thereof) of MP and neighbor MPs (as far

as known); or
b) Channel statistics such as the value and type of measurements

performed and so on.
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f) Tinmer values (e.g. channel dwell and neasurenent
intervals) for TPC, g) Transmt Power change conmand
for the MP, or 20 h) Any conbination thereof
Reportable statistics in the MP that can be used by
external managenent entities may include, but is not
limted to any of the fO||OV\4{]99 or a conbi nation
thereof: a) Current Tx power'‘control settings, nodes,

FHR Al pRANNG e Nup I ARE S EPLERNSS, 7o

as known); or b) Channel statistics such as the val ue
N Ly P
Lomfunirdaienk, gy meeidariatilding: transmit and recei ve power
level in wreless ti _conmunications e nmet hod

i ncl utAPREINIROMEF CarRPIEBINEMaliga kR ?i”f"b"c%r FHRPRAPYS to a

net WordeeRlingRMBal woweP s6BA infbrivthtibh NS thePRRbrke8 téppatitus;
i nformation fromthe networked apparatus; N and
a6¢ usting a power level in accordance with the all owed

a pover |evel i . |
C1 e ey pMr PR pbradrice ifl Re, ARRcETbOREY Spting

forpradiadcast reporting, multicast reporting, or
uni cast reporting, and the reporting includes
reporting in a solicited manner or an un-solicited

Fannefhe Betork ofrlaidd T ovherel Helrapreing includes ratplenst are of
br%aﬁ@égt%Wgﬁ,“@yﬂ&a&”rep@ﬁﬁ@?b?hhf&ﬁstpféb%ﬁﬁvﬁ, @hdaRe reporting

authenti c ocess. o
includes reporting in a solicited manner or an un-solicited manner.

3. The method of claim 1 wherein the reporting is performed during an

association process or an authentication process.

4, The method of claim 1 wherein the reporting is performed during a beacon

process or a probe response process.

5. The method of claim 1 wherein the reporting includes sending a directed
special purpose per-link message including the power capability information or a

multi-hop message including the power capability information.

6. The method of claim 1 wherein the power capability information includes at
least one of transmission power step size information, receive power step size
information, operational mode information, bandwidth information, or frequency

band information.

7. The method of claim 1 wherein the receiving includes receiving the allowed
power setting information by at least one of a broadcast message, a multicast
message, or a unicast message and the receiving includes receiving in a solicited

manner or an unsolicited manner.
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4. The method of claim 1l wherein the reporting is
perfornmed during a beacon 15 process or a probe
response process. 5. The method of claim 1l wherein the
reporting includes sending a directed special purpose
per-1ink nessage including the power capability
information or a nulti-hop nessage including the
power capability i nformati on186° The net hod of clain11

wherei n the power capability information includes
2o | odbe reabe! diitmbWhemILMe SBYRYING Insidep Faoehing the allowed

{
et G M S e R
or frequency band information. 7. The nethod of claim

b, whergb mdthéd 6gainv waeﬂen@dh@c}séenv.ﬁg Rickides rédrewuag {revidwed
power setting information by at |east one of

IPowgasSiEng infergragen inamassocialen or B aginegtigation 6&8"1@
uni cast nessage and the rece|V|ng i ncl udes receiving
in a soI|C|ted manner or a unso |C|tE%Pnann

8
68. 5. Thn el apRinaREsYIRg InGEdes ceepigyhe alowed

' B%H@%ﬁm@eﬁﬁjﬁﬁaﬂ&h tines @Pé@&ﬁﬁum@@é\@fe@ﬁk tftdhge or a multi-hop
Phformation in a beacon frame of a probe response

BHawed powergedlingstaid® of claim 1 wherein the receiving
i ncludes receiving the allowed M povver setting

inforrrationin n associ ati on or aut henti cati on
fifarre ey reethed of sl d RO diesaliveduRopEr rselting  information

friRARIcY! AIdaRElHEES pEOWE Widitert (FvinfermRRiony ~ oF@r\éﬁbnal mode
setting i nfor mation in a special purpgse per-

fifefmation. afreAneney hBand MrflMatioweERNSBURSIONs P ey Information,
Féc‘%’ﬁﬁon doweN idfbrmdtith, B drOchapheC haddBsmenh @irBsibld heformation,

al l owed power setting Information includes at |east
imindoinfgraatien naearemPh) infairatiamt silsAt Peird Bferaiation.nefgeffset
Horiighmati on, frequency band information,

transm ssi on power information, reception power

i nformation, clear channel assessnment threshold

19f Or T nethod bi Olaing 1i wﬁ@r@n‘atﬁeoamowwamwafmﬁng information is

|nforrra|on sj | ent period tjon, offs

PRICBIANGH O atripaStTad r?étahae@w 7 dnks 3 Ry 8iPPdener a radio
mtdriaed power setting information is 15 associated

wth at | east one of a network, a link, a path, a

node, or a radio
13.  The method of claim 1 wherein the allowed power setting information

includes absolute values, relative values, or a combination of absolute values and

relative values.

14. The method of claim 1, further including:
establishing a peer-to-peer relationship with the networked apparatus.

15. The method of claim 1, further including:
establishing a master-slave relationship with the networked apparatus.

16.  The method of claim 1 further including:
periodically receiving updated allowed power setting information.
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interface. 13. The nmethod of claim 1l wherein the
al | oned power setting information includes absol ute
val ues, relative values, or a conbination of absolute
values and relative values. 20 14. The nethod of
claim1, further including: establishing a
peer-to-peer relationship with the networked
apparatus 15. The nethod of9claim 1, further

ncl udi ng: establishing a master-slave relationship

V\17th the m@h%iammabﬁ%f@&rmud% The method of claim
1 f ur Ergﬁf;mﬂtﬂ‘fd é“?é ?0'7_? rﬁ@éduﬁ&h&ﬁh'dgér@ﬁ@'ét'lé‘élst;b%adf%wer

ower set I nformat i on
m@m@t n@ccewedcmnahtq-nosarman@r(SNR)l ik rmgargie values, perceived
GEARSELL bBfef of EAMFRI bl rgasur ement s regarding at
'east oné"of power tlI I'ngs, perceived
signal -to-noise ratio (SNR) i nk rrargl n val ues,

PRI cerye %etﬁ’od S &ifref \%ﬂ@% rpl?i\é@{etw&ke@ 4usk?é1§£)ower master

times. m5 18. The net claim1 erein

fBMlor ked appar atus is a power master (PM. M19. The
nmet hod of claim1l, perforrred by a vvi rel ess
transnit/receive unit o U% N 20. The net hod )
dP. cI Ahen methag afeslaim e WRU" by Bowieplessadraesmitispgeive unit
@T%_The met hod of claim 18 or 20 wherein the PMis
identi'fied as part of an initial set-up procedure.

22. The nmethod of claim1 wherein the reporting

i20C| UTIeS nfeBd ofelaih 198ddreiaNBe WIfRWLid ApeWermbstanBMR
layer 2 information el enent, a higher |ayer packet, or

a higher layer information el enent.
21. The method of claim 18 or 20 wherein the PM is identified as part of an

initial set-up procedure.

22. The method of claim 1 wherein the reporting includes sending at least one
of a layer 2 frame, a layer 2 information element, a higher layer packet, or a

higher layer information element.

23. The method of claim 1, further including:
reporting statistics and feedback to a controlling entity.

24. The method of claim 23, wherein the reporting statistics includes reporting
at least one of current TPC setting information, mode information, bandwidth

information, simuitaneous channel information, or channel statistics information.

25. A wireless transmit/receive unit (WTRU) for use in wireless
communication, the WTRU including:
a transmitter configured to report power capability information to a

networked apparatus;
a receiver configured to receive allowed power setting information from the

networked apparatus; and
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15 23. The nethod of claim1, further including:
reporting statistics and feedback to a controlling
entity. 24. The nethod of claim 23, wherein the
reporting statistics includes reporting at |east one
of current TPC setting information, node information,
bandwi dth information, simggarfeous channel
information, or channel statistics information. 20 25.
AW T gl %ﬁ:%s&é@db?ﬂﬁb&/eﬁ%%‘d{(@t H\f]\ﬁn_ olvet YWLBLUh dcbrdémee with allowed
wi rel ess communi Cation RU i ncluding: a
pewassetinginfumatioRur ed to report power capability
information to a networked apparatus; a receiver
configured to receive allowed power sett

26f or he VOHRY (S ilaifk 25 2WhaEiMo e@a@ﬂ'ﬁg?raisu%o"f'gHWdZB ggport
EbweP E:Qﬁ@cﬁlﬁ?rmféﬁﬂgil&ﬂ LuSMgt Broadtast treporBAYE MUltRYS! rdpdrting, or

accordance W th allowed “O power setting information.
uhicastzeporting anpro r@wort:mea sRligited MaERe 91 amen-soligHedmanger.
is configured to report power capability information
usi ng_broadcast reportin i cast reportin

mul or, . 5
ahi cathe VeIRY9fhgainu<a: ef"é‘béé‘? apsmi I'Fc‘?ot"ggurﬁﬂntﬁe'ieport
Gﬁnrﬁﬁa HOrisPhh 85305htioR PRdess R aR GuthBhtcalibilpretess! ai m

wherei'n the transmtter is configured to report M
durlng a during an associati on process or an

pglt heTHd YEERONOfPEIGIRESS, wherdi tR8.trahbmitiéF R avhfiglradnto report
25, vvhereln the transmitter is conflgured to report

dringgyb FPPERBFEH U REOBFEROPPOBEL PRI ponse process.
10 29. The WIRU of cl a| m 25, wherein the processor is

£ TR RasRu GBI 2P ouPits e s ieeRr BB el BR5R using
érdmerct@lat Isﬂécuag parpaskt pethlmk msh age Igleu:ludficug: thg pbwerpcapability
| t ti . .
GRERelisn ot THARBPS s3anes e r arPorenRp Blgmagen

| east one of transm ssion power step size information,

sgcel ‘N\% of EIS 2 @/hg%ﬁ] Y de@'tdaggbmg/piﬁ;o%waﬁ&? includes

node format i on, andvvl I nf'or mat | requency
at least one of transmission power step size information, receive power step size

information, operational mode information, bandwidth information, or frequency

band information.

31. The WTRU of claim 25, wherein the receiver is configured to receive the
allowed power setting information by at least one of a broadcast message, a
multicast message, or a unicast message and receive in a solicited manner or an

un-solicited manner.

32. The WTRU of claim 25, wherein the receiver is configured to receive the
allowed power setting information during a beacon process or a probe response

process.

33. The WTRU of claim 25, wherein the receiver is configured to receive the
allowed power setting information during an association process or an

authentication process.
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band i nformation. 31. The WIRU of clai m25, wherein
the receiver is configured to receive the allowed
power setting information by at |east one of a
broadcast nessage, a nulticast nessage, or a unicast
nmessage and receive in a solicited manner or an 20
un-solicited manner. 32. The MIRU of claim 25, wherein
the receiver is configured t81recei ve the allomed

power _set i hf or tlon durjng a beacon proc
ptobe T?\@&&Eﬁg’eof ﬂ?'m: SsWhergin thedreqaivy I1CoaIgHTRA 33 receive the

Vbﬂl@W@U 'bo@v@?sétﬁﬁ@ Inf&matisn GPAShEYIAIGR: d%e&%?—%?( hesB&ge iReluding
| owed power setting information during

éﬁ%d&%.@nabw%@@n@m@mr aunyEhep dawsaseplﬂ@lyé@g thg power
ny:%n“forrﬂ_ &nWRU of claim25, wherein the receiver

|s con i gure to receive the N allowed power setting

information in a special purpose per-link nessage

igacl UGhaaVTRU bPRIdRAVES WHRRARI th tallolved O{SdWJr' Sty tnﬁ‘ormation

mul ti-hop nessage including the power 'O capability
|'ﬁﬁ1‘éﬁ€t$aﬁ deast \anes oB5powrere MARIRD (M) infermatisnwegetatianalhemode
po ti 0 dESw
S raRorp CHE SRl SRR L SrTREh St Bouer, pffaton.
mmwtion -powenf iofommatiom, cléarechanmel, abseasnient dnreabdld nipformation,

N e CERERpur iR Sk o, e B4 BRafpth, or offse

unférmmamm on, timng information, neasurenent

information, silent period information, or offset N

10 informati on. 36. The WIRU of claim 25 wherein the

861 owkle MOURRY of cilaiinngb whersinndite eliowed pewensetting infoimation is

e : nk, :
BhecchBd vtCalleclt BRE I Snerky ¥ R Bbaln B (RF g racio
interfagel owed power setting information 15 includes an
absolute value, a relative value, or a conbination
thereof. 38. The WIRU of claim 25 wherein the .
BF oc o5 WTRU c@fn flaigu 28 whereirs the aflewed Power setting information

includes an absolute value, a relative value, or a combination thereof.

38. The WTRU of claim 25 wherein the processor is configured to establish a
peer-to-peer relationship with the networked apparatus.

39. The WTRU of claim 25 wherein the processor is configured to establish a
master-slave relationship with the networked apparatus.

40. The WTRU of claim 25 wherein the receiver is configured to periodically

receive updated allowed power setting information.

41. The WTRU of claim 40 wherein the transmitter is configured to transmit a
request for measurements regarding at least one of power settings, perceived
signal-to-noise ratio (SNR), link margin values, perceived interference power, or

channel busy times.
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peer-to-peer relationship with the networked
apparatus, 39. The WIRU of claim25 wherein the
processor is configured to establish a naster-slave
relationship with the networked apparatus. 20 40. The
WRU of claim 25 wherein the receiver is configured to
periodically receive updated ald owed power setting
infornation 41. The WIRU of2%l ai m 40 wherein the

cubheiTEL ab s ep serddhe Jrpstites haringevier gsrepon

Fb@ét%ﬁbé’@r% feetBAN tolaconBrofiig eatity® (SNR), |ink margin
val ues, perceived |nterference power, or 25 channel

busy tines. 22 al C 42. The WIRU of cl aim 25 wherein

t43e t TAEBSATRUEST ¢ISint aRfwireiickht Tepotdid sta@sﬁdsﬂtdcﬁhe%i least
and feedback to a controlling entity . The WIRU
oneqf surrenbl Ry spling in ﬂ@nat@aomoas|'raf°§%ttonst>?ra<§~'¢wdn(95@at'on

tmliBARbus Sdhnef infdtma oY, of BRamid blafistidsMBFh&iden, node
information, bandwi dth information, 5 sinultaneous

channel information, or channel statistics

i4af or mRé i BBthod4 of Bltﬁmrret hokerein eheli trarRmiseeT lower Nétep size
transm ssi.on power step size _ClA infornmation includes

iRfefmatient d Ss SMHMYBWARNSTYSSIORatRANST  IRIQIMAHEN. | maximum

traASHISsDAIPW PFP\“f@rhwdtBS‘U%dsﬂH tQfteP keI ShtIRGS. St ep
si ze settlpggéa ! 45, rTh?e rre??]ode‘)gfi claim 6, wherein

t he receive pomer step size information 10 includes
a6Ni Ne hetitddvof plaine B, Whcpdinahe (aécenwmm/oemstepcmievmformation

i nformati on, receive adj ust nent st eg
B Elor o SPnPLEE, ESSNS oW BRNTatiah, [aTam Sfective' Power
infdreiatiBh] QBeeitd SOV dUanment e ssire Ndetlifge?) receive power

threshol ds ttin 46. The nmethod of cla
Senstity lemed F\?%Hﬁ’é'%@y Op 138 ﬁ'f’%ﬂ'}%t?fséﬁsst"i‘m%’rtu&&)a thregholds

Bétfikgy. of simultaneously operabl e bands or sub-bands.

46. The method of claim 6, wherein the frequency band information includes a

number of simultaneously operable bands or sub-bands.

47. The WTRU of claim 30, wherein the transmission power step size
information includes minimum transmission power information, maximum
transmission power information, or adjustment step size settings.

48. The WTRU of claim 30, wherein the receive power step size information
includes minimum receive power information, maximum receive power
information, receive power adjustment step size settings, receive power
sensitivity level information, or clear channel assessment (CCA) thresholds

settings.

49. The WTRU of claim 30, wherein the frequency band information includes a

number of simultaneously operable bands or sub-bands.
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47. The WIRU of claim 30, wherein the transm ssion

power step size information includes m ninmum

transm ssi on power information, maxi num transm ssion

power information, or adjustment step size settings.

48. The WIRU of cl aim 30, whereip the receive power

step size information 20 ingBudes m ni mumreceive

power i nformation, maximumreceive power information,
rsEcei ithep mvettioda dif udaimernt sabstantialiye as ehdreimbefore edesscribed with
0 sensitivity | eve |nfornat|on or clear channe
Telezencaindie eoomiamBGISRHESset (i ngs. 49, The WITRU of

clain130 wherein the frequency band i nformati on

iR Al SR, & JbRntiARS 8 NeRBERE) st with

gefeséifel toahd Jcampeayingpalings. described with O N
reference to the acconpanying drawings. ti 51. The

WRU of claim 25 substantially as herei nbefore
described wth reference to the acconpanying
drawings. N5 NO O N



