[ 0001] MULTI - NODE COVMUNI CATI ONSYSTEM AND METHOD OF
REQUESTI NG REPORTI NG AND COLLECTI NG DESTI NATI ONNODE-
WBABEDINEASURENVENTS AND ROUTE- BASED MEASUREMENEST/PSD0&$08383
FI ELD OF | NVENTI ON [ 0003] The present invention is
related t o a communication system having a plurality
[0001pf NMAESTI-NOTE ﬁmmwﬂnmwAmONrﬁeYWEMeﬁN% MEEPHO%
OF REGQEESTINGEREPORTING D IO LGEEFINGOPESTINAZTON-
NODPERSSEPDTMEASURERMENED AND ROUTHEBASEDEMBASEGREMENTS
mesh points (MPs). [0004] BACKGROUND [0005] Typica
W reless systeminfrastructure ist in having a

[0002ket of access poi it BR1sIA oL INXE&;‘% ] erred to as Base
[0003 tati opg, vé{%?&) in &ft%nqggaﬁgém al @nfnihicBEloR 8§ WBkhaving
a k. In

hr oug tIs referred to as a backhaul 1ink.
a plseliey sf andes.osMdréepartistlanly, dbanprsseniy invegitipan redptes to

directly t t i [.ed K [ [
requerHOE IR A BUIEH R TR PRt 5 PSR F b
plural®) ¥ohksiYon®s BMPEY the information to and fromits

nel ghboring APs. [0006] This is referred t o as a mesh
architecture. In other scenarios, the advantages of

[OOO%Si ng a mesh infrastrggtg{@R@(m]gase of use and speed
f depl oynent since a radio network can be depl oyed

[0005M t houTyieali wizeless pysteinsinfrastrackiras condisikia hawng a set of
interc ctjon dul es for C A 0
accesg @ﬁ%%&?&gi! , 'ﬁ%g ﬁegggetcjietﬁﬁs li‘r)ekse i%ga’g%rﬁég &]%ér?g,se%%i& tcl)ﬂnéclﬂgd toa
Wire(?]ig%tfg}so?]ix Fﬂhugﬁrgy@taffi&eﬂrm teaebackiablinkeniniomd scemarios,
can direc comuni cate with. This inplj
the cfﬁa@f qvpnectinga @ivere Al cdiredtly eéiﬁ’a‘eﬁsré’ﬁé‘ﬁ?té‘r@ﬁgg Fé%csS’F‘t‘
. NES, Wl . i .
oo TR e N AR Bt e
the ihfoemaeios 4o endrftom égueighhoesipgrAPs.s destined. Also, in a

sh system pecause the rfar. j .
10008e; ce; $Bi5 ByelREA o T AR Qi ehiies, the
advan®dbbst 6008inal at ARsh Nheaghdcaire Mepsasenvdlusedand speed of

forwarding the packet than in_those of the .destinati.on
doplonorient e 4 Fadin e pik G RRoATEAOERS) ¥ EBOTH B HEE 30 PEREAOR
backh B TR P RS BUBHIEEmbRuRORIAGI .t e sour ce and
astihation, (1.e., tﬁne route), rather than limtin
[000Vhe neds theommextr efpoedh sygtenss, dhisysortegimes not sufficient for a

node to request measurements from nodes it can directly communicate with.

This implies that measurement request frames and measurement report frames
will not only need to specify the node to which the frame is sent to but also the
node to which the measurement request/report is destined. Also, in a mesh
system, because the performance and quality perceived by the users is dependant
as much on the conditions of the intermediate hops involved in forwarding the
packet than in those of the destination node itself, there is value in collecting
measurements from the nodes involved in connecting the source and destination,
(i.e., the route), rather than limiting the measurement reporting to only the

destination node.
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desti nation node.[0008] SUMVARY [ 0009] The present
invention is related to a nmethod for use by MPs to

WO e@aost024 report and col | ect desti nati on- node- PeEE82006/008383
measur enents. The present invention also includes a
ngéahod for use by MPs to request, report and coll ect

[0PE%% e- based measur enent s. SUMIMARYThe present invention

obgar el at .Dy. whi;ch .NPs_request.,, repor

[ and col | gg? tpg%%ﬁgﬁé?%ﬁ&yhﬁsdlé@%taegeg ?Té’é%ﬁ?él’?%?%gg}’ h‘/IPS to

reghesterepou arehtolleet dissinatiohirmdertaded BaSGrdMRARY, THE Present
nor.e destinati on nodes vi a

. Jest, | [t
o e Sy S B PP A, e e

rodbsbasedimhédubémasigast, using routes specified via
ﬁﬁﬁt - hop- uni cast, next-hop-multicast, or
[0%Ht - hopBheBrssent insemiien is mipted 004 diethad lncehicHMPerequest,

| i Qv i a pluralit f MPs |n_an
T Ao Bt B et R TR P e R Pt O o7 wighodiment, a
depgngliorenedy-basdonepssiragkat fagiesiis kbl 1 ARYP iR E_StndtTon
no? é%accgesgi é)ihe_ Y g(gql res neasurenments fromall of
2V Roffelinggopgmicash destinatigpapyliicasty gr destimatiorhbraadgast,

ushgpraites dpsdifistbii0feRIRERaR1 HBEGh A .

unj cast prrﬁft i cast gr brlgadccgget?.&F%)%?g?ﬁ%{gg%t?ége%etﬁ hop-
br‘i"’rﬁi?é?ﬁ?‘%%eﬁw-udes several transport nechani snms and
0 i ons r ts. The.concepts. whi can
OB bl 1 a5 eanke FRASMCHIBRLS oot S Ao Reither S in en
M aviwgkregest asporeand tolleetmedti-hop aRagereaiiaté MonPBRgR and

re than one asurenment_r rt i.n a single nmessage.
mtpgg%gﬁne% 50”38*7‘1 ggrbflgs WRASS If‘h% gﬁg BRAEERSI m@@pttrgments from all of
therBadey apedta PRGAE IdBSHAM P PSintNCTHY %eQ@YIIOE %aé{nc{‘ gesgin%aé;ion

asurenent request nessage ask for mneasur
adg%s? & bappesified awpisest; epdticasigr droadeastshol d based
ooTeRSUr em@t r1i0g. The cpncepts, whi ch can
[ be?appl i'e %%Ean{e%a{ét%}g}r%%]?‘glgu@ﬁ% F’?‘feﬁapt&BPgQﬂﬁ"gn}enq fRiges and

opthens ty WwPertserdsiaokerds.neTher @iRets! FBMH cHESBEGDphkd to
i back the re on ot her data, control or

i.it can pi ort
megurelien foOPFNG ontinos ﬁ@i!@‘%hﬁr’in@tth% Jgetsvremient nepmest

mMeSBRRUIRIBNGnd 6t thbR HRaTheeaRRY a fore
forwards it to the next MP a%ﬁ%@%ﬁgﬁﬁﬁaa%gﬁ%essag&

i
[OO&éEt i natlibsncanserts which care be applied to measurement reporting

options include having the measurement request message ask for measurements

once, periodical measurement reporting or threshold based measurement
reporting.

[0014] The concepts which can be applied to measurement reporting
options include having MPs send back a measurement report message or it can
piggyback the report on other data, control or management frame. Each node
will put together its own measurement in the measurement request message
before it forwards it to the next MP up to the final destination node. When the

final destination node receives the measurement request message, it will send its
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final destination node receives the neasurenent

request nessage, it will send itsown neasurenents plus
w@bkdosoodees nodes neasurenents in the nmeasur enePCT/UEPO6/008383

nmessage. [0015] BRI EF DESCRI PTI ON OF THE DRAW NGS

[0016] Anore detail ed understandi ng of the invention

owmBshehuieathnts plad AR otRéd AVHAOMEESEIchRinkO M tHE Y8thd¥ement
regméax%/ of exanple and to be understood in conjunction

HSSA&8Cacconmpanyi ng drawi ngs wherein: [0017] Figure
1is asignal flowdiagramillustrating the
desti nati on- nodebased neasurenents including
[0St i nat i on- BRIEEDESERIPRIPNUOF G458 DHAWIRIGS i gure 2

i«swa sigpal flaw.,diagramillustratjng the
0011, etk Blors R BR i Radb it arbe e fiofaay be had from the
follbedihg NddscAiption) gReh by NOXY - TORKAhpIeC 884/ toP bR Ltood i
O%ﬁg %] FSi, gr gmsgiag a }éi gn%lgi_(f)l ow %I]Eeagﬁgrﬁoi F?ust ra%ﬁoﬁ% n
corppetion Wit D Hhe agsenpardng degwings svheybia: nesh rout e;
20 P [ i I Lagram.il]ustratin

e 1 an Bt 1 o st ol Wt MR Ao Bom P
bageidgneesigements ivckpding désbinadiongumsionstidens-hopini@st;

ti natg.on_ NpP. repor asurenent s being_sent to . a
[Ooggflr ce M ﬁ?hé;l_g @ﬁ%ﬁé@vﬁﬁ?ﬁr%ﬂ EIE%H? Srclegfinatign-node-
basedes enteabmicattnton; ih8Q3dg Fi QuinidSusficghiond) 1 LG hop

ugéagr&%\/éﬂl ch shows neasurenent reports synthesize yp
multiegstPpoddsasie cor dance with anot her enbodi ment of the
[ooAvESENt RiRyRNtg 0R; [  Qur e 7 si.gnal flow.
diggr am \/I\Aéwliych :jisﬁigvv;1 (rrggég%}r ?ﬁ%t&ra p%nflt ?I%ﬁ%&%%i%ghﬁyp
megstyepzEntsl elong magingle ik yroude;cor dance with yet anot her
odi of the present, invention; and [0024] Figure
[Oogﬁghomsn%g%u xénpt afy Stk feagtiagtan Alustrating  mydiidep
mehsuiemEntiRIohg bheltipdd +Ritss;enbodi ments of the present

'?nventi 1. [0025]  DETAI LED DESCRI PTI ON OF THE
[00BkEFERRETIEERBADR RigrEipwobegramilusinatingdestinatiodMPaepsrt

P & T 108 ey P A ornle e g Bhament of
thetnresargtioventja@027] When referred to hereafter, the

[OOEE]r m no Il“(i)g,g&e 6V¥s gg{g%%fﬂow diagram which shows measurement reports
synthesized by each MP in accordance with another embodiment of the present
invention;

[0023] Figure 7 is a signal flow diagram which shows measurement reports
synthesized by a final destination MP in accordance with yet another
embodiment of the present invention; and

[0024] Figure 8 shows an exemplary block diagram of an MP configured to

implement the various embodiments of the present invention.

[0025] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0026] The preferred embodiments will be described with reference to the

drawing figures where like numerals represent like elements throughout.
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transmt/receive unit" (WRU) includes but is not

limted to a user equipnment (UE), a nobile station, a
WO ooemiowe4 nobi | e subscriber unit, a pager, or BECHUSI0h&008383

type of device capable of operating in a wirel ess

environment. [0028] The features of the present
t egrat ed

[Q027ENnt | or'WHBY bRfiRSP RQT pNto an i w

tci rcuit (1C) or be éc;fgn??gﬁi?eg aift%r’a ercg‘?rfméﬁlﬁﬁ)’i swireless

AN rectiye vt i<mf%Rfdbmhu&esmg1te@ﬁwnﬁmea-to[a09%%le Poent

(UERta ﬂaﬁ&ﬁ@%%-oge%ifﬂ{ieti on gf, terns that are use o0 T

. des%hi ption (ﬁi the p%@é’?ﬂ ilegpbseniber, unipen B&%erabr fmjr bther

YRE &R ese aamnhiotf dperhtied it 9 i s tion: [0030

[obgsft | nat gn [addr ess; 'Il'hg; is.l?ﬁg%%{a}yé%%ne@ft'the node

_ }ﬁ e packggjl (:C e ‘?%hiﬂ)ye%éi%mmgiiogonaj P?} %@:@gﬁ@q&o an

Inbdgrategseir ) o RO, cha ; > .

. %he addr.ess of the nc())dgt g@egscﬁfgﬁgcﬂfnﬂrbﬂ%éltmulﬁtude of

n e&ﬁ%ﬂecFlgg&e@ppn@aSto. [0031] Next-hop address: This

[0020]t he ag . ade the packet is sent to

foL g ri ng trggé ﬁgiltn 9@\‘/%?&%%?18‘0 'OP tarmsdhat &Weglﬁeﬁsmtheddsm-iption

ol {the RIeserdxinvehtiomasDhe @efital SMAPRY chani.sns,

deliitsg.ef ers to the addr ess of thgglr%e TSRt liptdyia fhe
be receiving the nmeasurenent request and that wl|

[0G3® war d Déstirtidae dagsds. id vl yed in. the
hapsmi.ssion bet vveenégtshgﬁggéé {ehr?oa-(#%ﬁ%gso?tg‘? nade thepadket is
ultin gl deynect tenin t{x@@@@xttoémdamﬁémm#ﬁiﬁﬁ&%%d BBl fems
thik GeferfRa s r est pr report ich is destine ’
o asi nglﬂé {%E Esfi R theensyiemens req@it) orargott is
desﬁﬁ’@ﬁtAP). [0033] Destination-multicast: Refers to a
or report destined to a

t
[OO@Q??? |u Lle:i(ge%?r()ggﬁggeg’s: Chisds th adslrassdishe B3 R GhadkdrBS bunt

to Amying] Gh84jexdPe st hinailh OR; dcast: .Refers_to_a
neasur e requelst o%flg{)eggt grgflégwsﬁ?dl't oty thenpantext of

t
meﬁl}rﬁ@ﬁnﬁgppﬁ;ﬁ tandymedranigms cihid ra&«satdmfhd%%%“& the next
r

nod@®HIcHNRY 1 bb B, . {-hop-unicast: Refers to a frarne
heSent to a Si %gé?}én %\lgﬁecfn emeBheaguestant idat wall forward it to
© iNeEE Meddiinvaver ite ths tRakhnisfiod BEEPEAC RS 1w SIS etzsr,] e(i,e_,

souﬂé%ﬁt destination).

[0032] Destination-unicast: Refers to a measurement request or report

which is destined to a single MP, (including a mesh station (STA) and a mesh
AP).

[0033] Destination-multicast: Refers to a measurement request or report
destined to a multiplicity of MPs, (including a mesh STA and a mesh AP)
[0034] Destination-broadcast: Refers to a measurement request or report
destined to all MPs within the mesh system, (including a mesh STA and a mesh
AP).

[0035] Next-hop-unicast: Refers to a frame sent to a single (and most
probably preferred) intermediate node as part of the process to convey the packet

to the destination node. Using a next-hop-unicast implies that a single route is
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to the destination node. Using a next-hop-unicast
inplies that a single route isused in order t o

WO e@n®9hoR4 t he neasurenent request or report thpOUyk2DéI@8383
mesh network. [0036] Next-hop-nulticast: Refers to a
frame sent to a multiplicity of internedi ate nodes as

uBéd in &¥idet bt RNLLESE acket to
destination node. Usﬁﬁagsgﬂ%glé?{]ﬂe@%emr Iieeﬁ’éttthF‘?ﬁﬂh@@meSh
netygarky mul tiplicity of routes are used in order

report through

ansm e rrea ur request or
et Ne rh Ftb‘iﬁ'ége'gﬁé - 1o e gents to aRailhmpilmty of

t he” nesh ne

1Iﬁ:etmaitata‘;|mdes e pai'ﬂ ofithé grdves t%tcgn‘g(ﬂe@é %Eﬁét tg &E%Wes[tglatwn

n ‘ﬁ ctgségs par t of the process to c
tHe £ PRERY-Bep H&H@ca&ﬁgm@@eathaémnnwmmmﬁp &ﬂ@)ﬁﬁés are used in
oﬂdﬂ? td ﬁ‘ﬁnhﬁ?ﬁtthé Hea@ﬁfﬂn?éﬂﬂ@e&u%sﬁ Ut g%)gg{lﬁlé‘ﬁggﬁf g%tagﬂ"glfetwprk

roe in order to transm

rt t M@hpthﬂreadmsh Raferertds. a [fl%@@@keﬂ\feﬁhall 1nterﬁ1ed1ate

ues The f| ds contained in a
n‘?ﬁ%%?’d?ﬁ%% it HERH 53R 06 %apr%e@s Hogonverithe patket to the

ddsti@atipn h))dsoUBm% Bkt &P -brb QAT § Lo ggglgy'jible routes

e unicast, nulticas r oa

S
arfgg‘@] fc'03‘3 "é’bb@ B 9raerdiodzansgié she tmeasmem&&it refibstios @&port
th@dsug)fﬂ@qg@éﬂ hetwd2R42] 4) maxi mum nunber of next-hop
resses (onIy applicable in the case of next

ti casMeS f eneagiinenent nepqubes: Mhkxd Tﬂéldl@fcoﬂhﬁﬁ(% SAla mesh
orward the nesh

m&%@?&n@ﬁ‘t fe'&hggtr%cjst{%te%&lygtrg 82%{1n)5§edrtgq uest ed

measur ement. reque
[0034s ur enBreosirce( ®dgess; Node addr ess, channel |oad, or

like 044] 6) reporting criteria, (e.g., now,
[0 ibﬁl odi IdeL%HF‘@% 8rdresasean bemnidast, Invitticast QOABhddhst);

gmﬁ A A e

[ t her 4meaxipuuy Iﬂallﬂl:t‘ gir" mitdfdg aggi;(;sges,[(%%lz 7a]pp11cable in the
i i

caé-‘ée of 1Rt L0aR Y t?lgtﬁ g%rr 1ct%’ct1Rg %59 @memaof different nodgs an

nmeasur enen

lntemie@ate MNP wdreforwhrd tie SEsK h{éaéh%&ﬁ%qﬁést jgauest ed

[O()t4%] 5) requested measurements, (e.g., node address, channel load, or the
like);

[0044] 6) reporting criteria, (e.g., now, periodical, threshold based, or the
like);

[0045] 7) type of measurement, (e.g., node-based, link-based, path-based, or
the like);

[0046] 8) a flag indicating whether the measurement request is

destination-node-based or route-based;

[004.7] 9) type of measurement report; and

[0048] 10) a flag indicating whether the destination node is requested to
send one measurement report per transaction, (where a transaction is considered

to be a measurement request), or if the destination node should send one
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send one neasurenent report per transaction, (where a
transaction is considered to be a nmeasurenent
WO eeestr4 or if the destination node shoul d seeMUS2006/008383
onenmeasurenment report for every version of the
measurenent request it receives. The |atter option,
nidakhifdgd, ' traffic in the system may be
desi r abl (;C Q%Egﬂﬁ%;tg&e aseg?léﬂé’ﬁtth‘? Bifgeeemerigeauess i zesgives.

Thg ladter cptionhalthengh rgemeceting $ecteair8tict & T LDl may be
0]

. 49] The present invention provides a nét
d?%?’hgé e""%‘g’g n/%ie t%‘?%%ﬂ@%’ﬁl% r ¥ est/rgRartcd$ | weed to collect the

peldfeitm anidei a3 Bocitd th anadipleasyEsEeMent s and rout e- based
Pn one enbodi nent, a

KE%? ure ts . [0050] I

i nati -il;%i?@i Ba‘@(ﬁloﬂﬁa‘gﬁdemnmgha?ﬁeatkg by VE&IYo rbQuest,
reépdet UndMebfecte n. hpdes yia destination-unicast,
?gst i nat i onmml ?%éggis%:d,ogg?(’%gbsatsf’% ateATIsTRGE Ad  route-based
mgaswiepleptysi ng rout es specified via next-hopuni cast,

- ho | ticast., or next-hgp-broadcast addressing.
_[0[688}5 1] Bﬁﬁn‘r‘ %%g?%{negp, aa‘ﬁﬁé‘aéﬁg%‘ﬁﬁﬂ‘t'b&mmsummamt r%quest
isisenttorede af enstetstibB ol ' ; i1 . farwarg.

tB;e nﬁasgr rent reqlu est h?%)otg%g%ﬂde%&h%gg%#lﬁﬁ%’ gﬁgg‘l%fon‘
MRS 8PS ﬁﬁ?ﬁ%@@s’?rpaﬂ@wmsibly hing niwesEsticified Vi d6xt-hop-
Mikddt, [HFER " i n nunber, of next-hop
" t, B piiftask n@%g}ggﬁo&dcﬂ@ P12 value is

addresses" "value t3 a new

(09} by tHeos geveipt o meas@rement GOGhdsl by ﬂﬁjszﬁgédiafef node,

3 nted value is greater than zero, t
thIE %g ?%é%lﬁa? %O‘%OV&‘XPEPW@ﬁf {8 mensuRpReRienaest to €opmestt hop. In

the nadeudnagt-hierReMeaAHbES2AELEE, the i i i
« next - hog- I'ti cast/pbroadcast . e(llnﬁ%rrmvﬁdé%c? opfigwill decrement a
i3 PO AFRDET A BExH Brmadesssdst vabmstr o mient vilR@GHEBRe initial

usd e . - LR [ 0052 pon r.ecej pt of the

N T N T .

1S greatenihiengera dbe intenmedings nbdeforpasdy t%@%ﬂ&aﬁﬁgﬁﬂgﬁf I’&ngst
e

. e eci,fi ed neasyrenent report back to t
mczg&l}?’gemr‘}oﬂé VR ‘flﬁen%’%%foé’em&&ﬁaé rogdeastf i Etherwiséethe
inteemedinesBode foewHRR the D8 j of )
[Od,@ surement request, %t hﬁgiﬁgﬁgﬁqgg&n%%gHﬁ§t'§%ﬂn{9ﬁ%t'
Eor t viRProifEeipt pkthegneasuaement rqpjuest byite deseima¥ioh Gade,
thd atimBHaSH s received. J]0053] Upon )
recei pt o?l 8?%%1{0&%%&%?@% n S“rI'SBJc?P% rweg{@n $ands vhespacified
meggiagement gepart backeti thesonadmode hisinfghwed i réd \$ddress specified
t he. next-hop. An inter med ate

in (1R t report. t
AU ER ]SRRI, Bebleytet ok, o LTSI

theplestination node may send one report via one link, or via multiple links from

which the measurement request was received.

[0053] Upon receipt of the measurement report by any intermediate node

the intermediate node will forward the measurement report to the next-hop. An

intermediate node may examine the content of the measurement report passing

through it.

[0054] Figures 1 and 2 are signal flow diagrams of inter-MP signaling in

accordance with the present invention, where "SA" represents the originating
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through it. [0054] Figures 1 and 2 are signal flow
di agrans of inter-MP signaling in accordance with the
w@e@seo2d nvent i on, where "SA" represents the PCT/US2006/008383
ori gi nati ngsource address, "TA" represents the
transmtter address, "RA" represents the receiver
s @gdresaNer4 OR; the final destination
address. Figure fﬂéﬁ%%sg?fr%;f%ém t@’h@@‘%ﬁ?ﬁ%s% diepresents the
Tesesier wdelress, modlEDAY septenmrs the Al Sesthdithn address. Figure 1

. j {on-uni cast/ pext - hop-uni cast addressi ng.
IR 08 b o R Lo s R g fhoped. monsunernents using
deidBtationturitastadet-Has- A ABASH 5&%‘5 f gt :

dngt i.naki@oa-uni cast’ / hext-hoc%-nu %s'i cgﬂs%‘?rsréa&!:‘b%’f%tes the
of PrnNe% g%twwbaﬁ_@d messsiunemei3Fot dédtiatRnlunicast /
nSRUH-RA1EESTBrARYaGOMMUNI cati on system 100 i ncl udi ng

a gl urality o nodes in accordance with one embodi ment
0855k he pNextrHopAimivasbAddFeesie@muni cati on system 100

be a hinetwork including a plurality of MPs

[O%I udi ngg%%fe ,1 SIPYS aResempiprypammymicafion systeas 160 including
a glowality of adées iNRRc@AgnMRBILE BRY LS PRl at e nades, .
Tgnd VP4 seryes as a final destgllj%g?ilng%&r?gglggpr[eﬁ vegition.

RERR™HR e tips ystem { 9 mag hegemastiretwidPk isdadisga plurality of
MPdasdhdiab npprn " S nment request nessage

to MP4 ugi ng ’%Zgztz’il\ggtgggﬁ# %‘a SHESES AR 8 5owee Bade, MP2 and

MB3 spwessigtqrotedinte 06)les e dNRP4seRes als @fu‘i’ﬁ%@ﬁﬁgﬁﬂﬁ node.
[o6guest Fesga e.tg,wards 4 via MP2, MP4 Dbeing the
LS8R RO sHEre gode MRE gendrop “dmbtination-

desti nation a

nodé-babal” MeacHsuesRat RGHES! ﬁ@s%ﬁ%% Ee‘g)( StreR :h%lor}l% ec%ﬁgation-

s the destination-no ased neas

MP2 receive
un}cé‘&%%%t?%‘éls%lﬁ@t avpipesseStPOS) ahe MRbeenhothd 1aai#ément
st hat o noe R e M ER RS s dentinntiosfscnsnd

M dest i nat i on- node
I%%]@mﬁg fdae Py hopi ad@ressWﬂ)e mgsilg’@mbge}equ\é\gﬁﬁe% e (step 110).
Whgﬁ esf{l patj.on-n -pased neasur enen
req S/Ieps(fféﬁggg Sa%lee ) Jeﬁ/ﬁ§at‘8]?"é’l° af“'i?ééeq ReayErmenbpequesiamdssage,
MBPdetesinipes1ths)nexbtholyRaw b Al VBIFIS <l
de (%est i nati on- nogde- based neasur en(gngtbe%gq)uaélgt M%’l"ﬁ‘@%rds the
g B}aﬁlé) - &@’59 (Regsurempal ré¢qutesh niBShge Wiche teet-hbpalie.,
MRISbiepaldonWheH 3 VoS EAL Y &3t e
dest ie%glz i on- node-lg%/geék Mr?gglg%gees opapdedhasad meagerement
reqyest mesrageMPidatuminesths nekt-hRpewWaedEMP4( &8P bS) AAVPs
foerQfds%l’l@iclle&?rllaec'o(ngt eoﬁe 135%! and then sends a measurenen
report nessage Hat b [RESHEPNIuTPIRent ouepsasD thvBext-
hop, (i.e., MP4) (step 130). When the final destination node, MP4, receives the
destination-node-based measurement request message, MP4 conducts
measurements if measurement results are not available (step 135) and then
sends a measurement report message back to MP1 (step 140) through MP3, MP1
being the destination address and MP3 being the next-hop address of the
measurement report. When MPS3 receives the measurement report message it
determines the next-hop towards MP1 (step 145) and MP3 forwards the

measurement report message to the next-hop (i.e. MP2) (step 150). When MP?2
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ing the destination address and MP3 being the
g:xtghop address of the measurenent report. \Wen MP3 5353
WO ewei09®s4 t he neasurenment report nessage it dePEr/DH0660
the next-hop towards MPl (step 145) and MP3 forwards
t he nmeasurenent report rressage to the next-hop (i.e

t h asur enent
@‘?‘* {0 e ometl Sboll 8L EG e 1E Aeteiinis oAt bep ppwards

Gten 5%)) amtifcronnds tie mbasureasUt Rt niRPYd to%%so%%?nal
Jtﬁré@ﬁ i nal so rce of the neasurenent reques
STt h%ﬁl?a t86 %‘@)“eStA(FP HPPesp lﬁéésé,@@ﬁﬂwse nsesehges
amemg uuhng&ﬁbaS’fﬁﬁés’%ﬁgés [0058]

- t/ Broadcast Addl‘eSSI ng [0059] In
Oyﬁgi hHOIO et -! ultipast/B s next - hop

oody eoscss, mGE Ui nﬁe%”‘ﬁ%ﬁ' e O Ao

next - hopmul ti cast/ roadcast
adgmesseny aﬁt@o be umed ttoo ﬂeddc&epgaﬁgﬁ%;dnonopythe next-hop-
of subsequent

mBHRRL OB Aty engr. P sliinghe dar Pimaseelogh 2o hatuc
coogegianaby AgpBRUERE ﬁﬂ:dfo%\%ﬁrcﬁﬂ g dr ARl B R oS hcast

th gi nal neasur enment guest

re&‘é‘é,sés gﬁs‘? ER rorasgizingshe emlatnwmts afdiess ﬁuﬂttrzmséactmn
ST p%{gt dest i natl on node may sen

ld?ﬁ%ﬁr epcﬁlté%bac ﬁfﬂcl)&t%%ge%%ﬁtr cguv‘f a one or all links

(066U m whi bhthmsmﬁmoewmmnemﬂuﬁﬁht &“&ﬁlefs‘é‘scﬁbﬁﬂ%*ultl#)ll% next-

t rt was speci
o o P et B R oRte ey Seash i Tepothehsathasmires
Vlapomd orfedt Jih k Oft o wiitidh thCRAShsTBS S A glﬁeﬁbéﬁlv%sere(éedve%gependmg

t requests/reports c
on "ﬁurg’rggﬁ}a‘gﬁ@@ngreﬂqﬂfbwaéﬁp@dﬁéd ne si gnal ing is meant

0% he cacanaziBe LCRRMRE G0RRIY Gulliget B raokraien of

t he case when
nm; gpqﬁmeasag@galatedm mleeﬁmmﬂtéd@étsﬁfa ézli?@cdfieﬁe?i?dg:%ﬁed As

d
shéh i ﬁ)gggﬁ te 2wgée ﬁﬂﬁgg e Slé‘%ﬁt fr?gr;}sé\l,\gyirgg‘q hg?mrgsggéélabahkse

nei g

1
o oy e rdtoledif 06 4R Hon AP MEleivesaorppgsbut
dO?S\ABOtdfoFWQFg At agpmn tq kee RADsNittef of whe dnéﬂsbge Olfdr example,

t hb.O gure
S iy 635 s 001 75 S
thezmppsaga biac toMRbeize MPARGDIERGR] Wifhdn MP1 S TR IR,
whéf tnhﬁifp csé%nets é %’e%ggéeopwme from two different MPs, the MP will

forward only one message to its next-hop neighbors.

[0062] Figure 2 shows an exemplary communication system 200 including
a plurality of nodes in accordance with one embodiment of the present invention.
The communication system 200 may be a mesh network including a plurality of
MPs including MP1, MP2 and MP3. MP1 serves as a source node, MP2 serves as
intermediate node and MP3 serves as a final destination node.

[0063] As shown in Figure 2, MP1 sends a “destination-node-based”

measurement request message to MP3 using destination-unicast/next-hop-
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The communi cation system 200 may be a nesh network

including a plurality of MPs including MPI, MP2 and
WOBRB6/0MBR4 serves as a source node, MP2 serves BGI/US2006/008383

i nternedi ate node and MP3 serves as a final

destination node. [0063] As shown in Figure 2, M

d sed;. . neasur enent request

nﬁ‘gggiséza‘itdggﬁ%ﬁ %tleg PALS GM% multlcasgs e measurenglent request
messagervaerein s dastﬂlyl eoceived[bylioth 0RS (3650 868) Hih ﬁ/ﬁize@tep

2\;@@ P,ﬁubj {i cast t he neasurenent request nessage
erein i TEGFVER Ei/mte@%‘élie%&t BSAusst menfe( MPéiprecogmzes
ItSQIOAa)s Sltnes] fm d@?ﬁﬁtl%llo Eé)onde@ %}Mpgeilfe%?éz eggﬁgﬁsgg?me%tés) if

maasuremg equest massa recog

megsurement results; aﬁappt)qtfralb,b&;(uwpg 15}; end deprestindsl a measurement
rePRASHMESIIBE HaS) td Mfge @%% gﬂ? M};j %F%Elg(gg gﬁ%mﬁurement

avai l abl e (step 21
rqqesﬁr megzaseaddPB addtetroine® thiastie ds 220) the VBER Hggzmatlon and
request message, MP2

st he neasur enen
d%lcg%g%l}flﬁgntgse that 4 Qumger of negt- hal)s”d@stieﬁ‘z?mm ifiitdshould

codbipe e ptapaizhte thmemgb RUTREL-10, ﬂ%i‘tﬁcaﬁﬁﬁg ésffeﬂ 225). If the

« determne |£ it shoul d continue £o propa
THESRAGE RHEOfe0f - RoH-hanst |1®agtearhgr (thanpzé}BS)MPlzf sk the

medRFERUM ARSI ™Mo te han, zero,
NP2 send sﬂ’{dh e ne agssl':]1 g%srr}ean{b g8 élg’tl whereyt is received by

ME3 fstep 380/ hnd mtama@ywmne(stetp 23:)130 e@gﬂﬂb%@ﬂ?}/tﬂﬁrwardmg
(step 230B

d
i Y TN L e -

mmagejbeek thBle Bithck MPEQ@@éNr@JrR sty/essage b
b d MPL since MP2 received it fronitrmo I nm;%r)}ygg%ee,lﬁml
Kpres e dnoaurementxaguest maessage CME’Qtren@ﬁﬁé}efroMF’the source

addREO AR 28 dacAbh tiz?\tﬁ-xtﬁ?éfrtﬁgt ﬂgd{n%?%&%gigp %&g@%g tétllqosgag isa

identifier that t measur enen
CORbphATPNZIND ttprisaction and aappresseanthySHPEHRSS CQQM\/%% of the

meeie el A naha, Sirit dSedves She dbre nblooabisamat the

rece
measgreasinty |req1ME2 vid MRl opal respondi

mJreasur e report message \(/)Ibgo%% Sé,e{l@g %ﬁ%) “ es§8ngg1g

PR d ePWéﬁeﬁx?Pae Vi @temééi(waﬁsu requssted. EPHen MP2

recdR85 BCmbs s SRR o VPl (step

245B). [0064] As éﬁ%%%ﬁé%e%{eg%&%)ﬁ@%é&‘t ards it back to

MEjeste 58n node, (e.g. MP3), can recei ve different
request when

(0088 3T o e Mol i i Bt sadte lestiribion 1514 (e MPSh can

next - hopmu (
recgivardiffefent greréiﬁ’bs) of 3Re s8R MEasurement request when next-hop-

multicast or broadcast is used. Similarly, a source (e.g. MP1) can receive
multiple measurement reports associated to the same measurement request, (i.e.,
same transaction ID), when next-hop-multicast or broadcast are used. It should
be noted that this behavior might be desired in the context where the source node
wants to probe the system to get insights about the performance associated to
different routes. In that context, each version of the measurement request and

measurement reports would have a distinct identifier. In the preferred
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mul ti pl e neasurenent reports associ ated tothe sane

nmeasur enent request, (i.e., sane transaction ID), when
wmeoobovrop+ mul ti cast or broadcast are used. |t BODUSDOHENS383

noted that this behavior m ght be desired in the

context where the source node wants to probe the

iByRLRAtA Qo8 Shid dﬂ?ffq%tﬁ RO Wt01|:‘h%1 lﬁe%ﬁg{&m Jgﬁpgﬁpr thaicywould

assocl at ed to er en I out es

cqpsistiip pheotoncatenatias of podmidenif]egSised élcdreR ?Mﬁ from the
d have a, disti |dent|f|er
S‘{r}?g‘? & ?%éé\?‘lﬁjr%fn&%’é’ﬁ‘t g %twl%aﬁfys bagl dithe Guioh. e thevpuéfrred

inggelementatian, iedeinhbdd B t
m:tn e a(fnl Ig of nodeOPESr%?We#g&%;%g Sptacji%a‘??@dtaﬁgend its
node a8ntiRch fo e douts hd suchotheh dhelemite nddritifioranshic build itecl
[00B5] onal lThe PG tiRYE lﬂ?o ﬁ,‘{‘i s\;aeaneg;}?] od g{z\%gﬁ%l{ ﬁqu FRsuest,

i mpl ement at i-on, each

repaktiaad oal mt@dppbmhmammmm dionk kfn L1
Iﬂ@llgg &Tt afrpthe foute identifi erg\/\ogli%a%w I'di témfomes
. eﬂgo tf e pr Fasaues W@WMWHF%P?@&O &hepedesdiop a specific
natiod/Psinte dul ¢his, ém@rﬂhem t
yr emelnt smgl ong];nsn ngl e andtqnlg*)ta?lg de ﬂlml;]fa@gresf fian be
Sp?ﬂ?g @5 JRicast, anyfbica g’?l‘égdmasurerrents fromall of
[00 node C tlnatlon int, Inthis
o hod. f“h%@ﬁ%%fﬁﬁ%%@a%% NP 867 ket B Padid menswpments

frazp spylfiple/MBs inrmukishopsinl 4 bingtd mekh bs@RIAABLS th[e%ﬁg lin the
require route-base

r"%’agﬁ’?‘g n}%ﬁ% \ﬁ?{*ek%ﬁ’] ’%uiih[e (Eﬁsgln@pjgnl MPwill pe mgq;grqad] tasend the

mQaSngémemBSblack ool sofkde iRfdel O uBEﬁII\/P o Pr? é%% no%es cag look

at g gflce AP to the destlnalon ere
?8 ¢ meapucemandsrabothen ARs owothik eoxﬁmwsozeelhode

[0087) i onal tignrd DEYFEN can lo k at .and use the
measurerre]ﬁ{ne of ot her {\?%sﬂ 8???(? |SUP83 190 sxstemy 300 including
a PIIW Qsles &n @ccgi'djame Mtlemmhbddim@ﬁﬂmﬁb ¢2LdePP invention.

| lit f d
TRYShGHR Q:Qtlb X C gﬂ)&mg& F%g HI%e m%ﬁw&%zb%lgmg a plurallty of

accordance w

MBsrme]mkimgMPI MRZ;Mle [ VSN
twork i, ncI Ed I ufggrr?t %Eﬁ/@g%?%(:pﬁ%ce Wan‘i
TV /BS Interme s, gad M aervasaeuriﬁnealrdm@ﬁna%ﬁ node.

As élevﬁ/BigF e § the sb{ﬁtcg 'il 9 Iﬁisjf S\ﬁ@ﬂﬁ?hﬂﬁ%ﬁﬁﬁ{fﬁ&p %eera\égrgsgn:?gnt

a final stlnatlon no

rquggﬁreessggq to a fipal destmhtmn DMP MBY) dvier § @&t@fﬁ@é Uk &R A oute),
. MPn, over a

1ncflﬁ'ﬂh'§ 3[1(:(‘ gpﬁn%?@ Fnttﬁgrg%dl:; n?a!%c}es |an %ﬁl’ig Bazgs en thmmaltl-hOp
meagitrement r@&sf@d@@refﬂ%&t aYbPse th@%ﬁ% ﬁq:fh% I?'ﬁ g]!er§ppﬁ the

re %Sarement request neasurement
apgRted measurements @g@k o thesource MP MP1, via measurement report

messages. Upon receipt of the measurement report messages, the source MP
MP1, will collect the measurement information. MP1, MP2, MP3,..., MPn belong

to the same route. The source MP can request measurements from one or

multiple MP(s) in the route. Optionally, intermediate nodes can look at and use

the measurements of other MPs on this route as well.
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request ed neasurenents back to the source MP, MPI, via
measurenent report nessages. Upon receipt of the
wore@siy®eent report nmessages, the source MP, MRT/USZ006/008383
col l ect the measurenment information. M, MP2, MP3,.
.., MPn belong to the sane route. The source MP can
est ] fraomagne or nultiple MP(s) in the
el o Ot ot 1iktfatet AAPE Bect Hnted arharolia sourmdiode,

rout e.
MRl sends re asutrecasetl smafti-abh aheddises) '
&t %OQBS . Fi @g{ eygl%% I Ilusitar a? es ?rule?f g%@léﬁggthgﬁsgg? etg,one
%ﬁer by AT Y endHe thorgh seplysalityr ofimeles A, MP3, MP4,
MRS, tIn-thapsdsaasiel tQ one specifjc

%E {ination node:?m:fl\.?}lr'}%ntEl ﬁ%%é " %ﬁ%%gp?sggnﬁsaﬁ%di% 3a, that
WS fP3: oRPa, piwpality of tloitbess berMPEO, Wkn SEPMSyeceives the
24 R ssages, la, 3a, that will| be sent
m%%@%ﬁ I PR TR Hitop o naikhonpad Festinadion addecss
anth fyweads the negarimderits S8geest anedsh ks, tidenidaxly
re (g:th,% tivpati 5‘Zaddr,ess a%ge f ore\j\gr %%ﬁ’e%ﬁeﬂgsur errgenn(fg/&&

rgg quies fy @%%@{Q’ Tepeiventhe meagmemnent ra@Est mespeetSayit tiecks
thehert Mo driC@iNBS: guest nessage . 3a,

P ¥ tfoaeada?ﬁ%b%est | ng% (?So SR EEETERY request

it checks the next-hop a

messpges Rta MES nWhan M3 mecatezpiibe meuBafANAT rdQudst %Mg'é%ge 1b,
) i he. t t _message | b,
e ek SRR 8 SRR SEUEH and Bivases damamonsement

it check

regueshanessagh e teBldEL ement request nessage | ¢ to MP5.
| Dis defined, each MP has the

69] Ih case the QW
[O%p i o]n t ‘asﬁg‘l‘?jﬂ?‘ﬁibﬁ%%fgg@, o7 ME hasdhe optéh ﬁolfmw%ard the
md £ e S i PS5 . recei ves the
" rfe&;gééu?he nﬂ?ﬁflelquesm Qgg.gg?eﬁgﬂg ggé@;g m?bt}()%]et 161?35, receives
the SRFRFHTEMAPE hreunela Strsengsst lee(@br andeSbAGE BEPSndRY Hith o

daadty t_contains its_o measur enent and
o rreagbalrléenr:;e%tp s of g?%ggr? 6 @%VW,%}‘ 2 5:‘/}\,& vihat cpptaipgits own
meggurenagntiemel measuramen it ehdRGRE MPS I s
thd SOHES] just 1o discover the rd%g?%?gmé'gﬁ%oald
I gﬁc altoélgela'?) ﬁ%’%ﬁ‘é‘ﬂ t{-hap freasprement rgguest wasgusesstig@ver the
routeqkist dan 1RaiGidid296E asyrenent report
acket after addi ng Iﬁ?gglg%g\ggd%?%%gl agﬁg?@ggleg{sa%qﬁﬁst),
athBOG6 e SURtRTAeths Umemmemen) seport hpasketnER62988ingals Bin
ddiessh sy the end-to-end delay on a
: spec |nf§i§ec?%l pdgtlé1 Eaﬁ‘ﬁgﬂa ??&/%é?%tm?@%?@ﬁm'n%ls?ﬂhe%ﬁ@g% can

be 1asl snaproetvapeastae theerppd-bed dbii ea>f i i
where a gent r%ﬁmzecpag}&i %‘fg" via

. ce l.iz archi tecture,
tlmgzs%}%{lf%rrlg (r%gﬁ Hae ﬂ:@fstﬂi@i $qrge concept can be applied in case of a

centralized architecture, where a centralized point asks for reporting specific

measurement from all points on all of the routes between a source and a
destination node. The measurement request message can specify that each of the
MPs on a specific route including MPn has to report its measurement results
back to the source MP.

[0070] The present invention includes few transport mechanisms and
options to report measurements. The concepts which can be applied to

measurement reporting options include having the measurement request
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measurenent fromall points on all of the routes

bet ween a source and a destination node. The
wore@siy®eent request nessage can specify that PEDOSmwhHe/008383

the MPs on a specific route including MPn has to

report its rreasurerrent results back to the source M.

] A vention includes few transport
e ek D6t M e S Ph® Plbptemnios oo s evale Sieeires. To this
optimG eptls dmmlmmrbeemnts Bldab@reiRAT YEEIRN o E}?&Q&hhé‘ﬂap
Tglg ﬁgﬁ‘l [ % e havi ng the nmeasurenent Tequestnessage
OB AS T FBIROTEA htherTeearaemertimenuestimessaga Flowvever,
itFER S8gdt id {hc&éﬁsinggfghgﬁn SaGhedgsti nation MP sends its
msasuremsnt reportst o he source MP. This wll allow

[0973ast er r@épéﬁbews@nmemlpbeaﬂymmmﬁnwﬁmiﬂﬁistéﬁ%@%ludmg

a ov gﬁlht?r oré nb?%f\éf? ﬁcc{r%%ﬂ%;eta Wgtﬂ glﬁg \%}Ln%ga n%g,ﬁ;ﬁ a!gll'ers]ent invention.

it e GBS Sy
ﬁ%ci‘f‘#%ﬁ mﬂé‘ﬂ@ ggﬁ&’r’?’uf’@étMBﬁ MPdisernes @8 asayrdomode, MR2 and
MPB&W&S 1@1%él'i|ﬁécﬁgteancme§rz?ﬁd M?P@éerb@ssaé ngnﬁgg schrmj,gmaw&ie

MP2, MP3 _and . serves as Sour ¢e
AV iy d'igare ﬁi ’ehmmrae elodeJ,dM?l aeulVR4ns@uremeds réquest
&4 own jin Fjgure 5 the
3 gu%: (g&l %213% Q% 3 STFCEYER tti‘? SRASITeIRERt Hepuest

mQS@aglPMEZ;foewaﬁﬂHSﬁhe ﬂ%ﬂlréﬁanﬁ RGAEMIRedsHEe fﬂa@%lﬂeﬁf"ﬁg}é d.e.,
Mf)?q ts ﬁiqq) I\éPZ forwards the nmeasurenent request
5 8 PI@)%? Srf@ﬁast{rpm@nts MPmeasyrareentstedults are not
a aﬂﬂlﬁld‘éété BessaHPIHRREn esults are not
Vavai | abl & (s)t%é{ 515)S%a!ri1%at en sen 2 tra5 ik ﬁ?aeg?el?ﬁcg% MP1
(st PRpAY: niddheng MB3 gkeceiveePthd shexsub@nnt %@Ibl\s/gﬂgﬁ?ssage lc\i/IP3
yrenent, regues ssa orwar ds
fo%g&%eﬂge:ﬁzﬁegﬁ% requgu?Str}E‘ésgﬁﬁee%‘f gs (RpMP4), (step
528}, cmdUCtRA)Basdmmmtﬂﬁiaasﬁ@ME@su!l'ﬁ%%’ﬁ@ﬂ'ﬂ?dyﬂggg el(step 530)
an{ﬁ nt results are not available (step i
fen e aé“??é%%ﬁ“@%mportewﬁ%ame\gghgaedwt triation address of
MPRIeS (a8 trh 04k A0 Rhe 8 S | epor
recei ved by WMP2 (s?g}gérgggre%%bmn 81 ha 5%@ ?’g#’t{éh

forpardy toyids dined degkinptipn (MPE (stBE GHO).\Wilinert tie fihBBHestination
es the neasur enent

t recei
oM L8 b G5 FoblS, TSR contut

meﬁsa@mmm measutenferdr@silod afy abt aPARaKI8 (SR 2% hen
n sends a peasurement report nessage Wit th a
senélg gtqlﬁac[s(qrsﬂleggg?@)gg mepsage| witlrgglestination address of MP1. That

measurement report is first received by MP3 (step 550) which then forwards the

measurement report to MP2 (step 555) which forwards it to its final destination:
MP1 (step 560). Thus, each MP, including the final destination node, MP4, sends
its own measurement report message to the source MP, MP1, without waiting for
a response from next-hop MPs.

[0072] The concepts which can be applied to measurement reporting
options include having the measurement request message ask for measurements

once, periodical measurement reporting or threshold based measurement
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measurenent report is first received by MP3 (step 550)
whi ch then forwards the neasurenent report t oMP2

W@ 310609926) which forwards it toits final destPCHEHUSING/008383
MPl (step 560). Thus, each MP, including the final

destination node, MP4, sends its ownnmeasurenment report
&Fehage t rce VP i thout waiting for a
Pes pog'se!h?rﬂglr?ns E’gﬁto f e D=t Of’?)\(% 2§nergarre nee leteeen a
n@@ﬁumeampbqwtmmgéum BBASaFPBAEET PG oPPikS
ncI de hawpg!ﬁ}t he neasur enment reques{lﬂ)r?esslggge&aes%{(fwever
?Sélﬁ%?ﬂs’g quest, message afannges @ﬁe’maqncer 6@ oecnifigyrer the

niehsmhiﬂlﬁs bﬁﬁ%cmem@t%ﬁpﬁﬁb%qg (%I\ll\é% ﬁ'teé:cl)r% ba%I{|1gs own

there is one to one correspondence
TgaSLiemeRth s peythesmeasineapat aepbrtingraserie iR fhe hRSHLement

geasur ement request fessage can
ré@iﬁﬁ%@ssaﬁ% %%égf%géf&f B RS UHEaeR s ae Aendusted @b‘dihp%ﬁ 15,

sent
5&(}1 énd/|5§=5y\lthd Iﬂeam m 1@9111&@ a% ln&ﬁgdi'atetds Mb mea, urement
N#B r%nents per %%e neasurenent reportlng cr|§
2 Readbe chetesylisareq Irqpdy exgidable) opthti mgdis;urenﬂeﬁts are

pei‘ﬁﬂ'ﬁi&ieﬂiﬂﬂ;hé M LR 15, 530, and ,545,
tﬁ‘g% nmeasur en%nt®r esul t sbglggé&ngéggé?g SUferpEnt fegort message.
! gaé:h/ Hn MEpi p’?’r 'thermswﬁreme@t request biﬁhr ﬁ:ﬂbiésmf@éﬁareanent

0 e measur e s are perforne
rep lrtg 0 %ﬁfbyh/]?%r e ncéor 6%’1%"&? ismtg‘e?lﬁ erspels uFkise Approach

an then t

mirdmiges theslgaghng barhea@as torapdred tdhd fivst BEHioE %gﬁnéhls

t hers neasurenent reportS an
ah {p g(ga%%t ({;ﬁ g eV PREAYSE it draeases Telay abpmhanbde and the

medstiremEeiSrdpdet feditdel MAsO %6 HRERY, @E% E&%g "no et thﬂ via the

first option. However, thrs approac

sagedaiteant ageous because |t |ncreases deI ay at each
rt msssa e must go back

[O(:mows h Zn gﬁc‘)ﬂgpc e no 3 e, "M %SJ?WQIH}F@ IPBGY@GH{ #Wriprluding
a ptiueplite ofnastes s acuordace B ich ¥ SQAPRHHRRL bOhe PR ion.
Tﬁéﬁ%lﬂg 9_% 91 Isura nodes in accordan t

HERECIgR sysie (ﬁ’s@ﬁy be g pegsh; lmﬁwo%mchuimg aipbatalion of
Mmbmlﬁ,oﬂmam@emm@mﬁfwggp ﬂ%d' 4 D %lgq({;eﬁﬂg?nd

Mlgg MPs including MPI
TP @8 inlsmmediabe ngdes, pd MBd servas ais i Sh aTedbs8in8tion node.
As

4 ST as _a final destination node.
As BR0RR in KLY VY 2389 R e
60 %M@m&&tﬁp nﬁéﬁﬁ)lrelﬂ\&ﬁﬁe Estne&8h eei\/ﬁlbﬁforwards the

QE%% r epent uest nessa f or war
me Hen I‘eques% %essage to Mf% (Step 610) and conducts measurements

(step 615). When MP3 receives the measurement request message, MP3

forwards the measurement request message to MP4 (step 620) and conducts
measurements (step 625). When the measurement request message is received
at the destination MP, MP4, the destination MP will conduct measurements (step
630) and send back a measurement report message including its own
measurements (step 635). On the way back to the source node, MP1,
intermediate MPs, MP2 and MP3, will piggyback, (i.e., combine), their own

-18-



measur enent request nessage to MP3 (step 610) and
conducts neasurenents (step 615). When MP3 recei ves

W b@onemsur enent request nessage, MP3 forwar dsP€TIES2006/008383
nmeasur enent request nessage to MP4 (step 620) and
conducts neasurenents (step 625). \Wen the neasurenent

i [ t ,the destinati VP,
et QA b ahEEBelF Fellt bt el ewoh eck to the

souseeel s M1 frtcps@4y 6BECES50n 65BRSUr enent report message
[O' %]| udi ngyits own rregs rerre%ts (step 635). On the way
Back to thE CBGPRIS WBish, capbe apnliednininagasungpaentyReporting

opdivths M udehbing MBY Bétdbadkl a Freas@RMUM G port Ml ace or i can
ownneasyrements on the measurenent Teport eSS AYe Y
PigEHhrck: thoaEkPOrD obhethep g, KRrIPb: (eiimpenfibd, o5, Each
. . ncept s whi ch n be applied to
- deRiatoR Wil bRk 16 ST RERYSbenldu Hiemengmmensangpest
mefweke hefvea Subemens it Rpihietnexe 3SRGE tokhé FinGPleRirBgXRaM e,

repo on,ot.her .data,. control or managenent frane.
[O(Eg% h de SWW&%PS hnﬁj @?S%WIOP@QQ? Freeivies $hemeasaresiens mequest

messapé)dt Wil SeHERT Blrn iSCHLGSE L. farwar ds
. it to the next M Ep to thng&?%ﬁg\gﬁe%lggg}%%gﬁp%ié%%ﬁgwements

n 7@F3W@H16pﬁ depotamesragei nBhisoapprodeh redwics eidet ¢ignaling
gt | di
O Biod EERL, T BRR Uik pplion2, P andte st arurpment

measur enent s P
reparh siaseagato beapot throegls differerfiiath apps ﬂ@ﬂeﬁ&ﬁﬁ%ﬁ%ﬁﬁ Fiftest
e

ng over.head red to option 1, and unli

: ¥
m‘%:%?@% nHE, ET" Y eﬂ%%t%ﬂ@? LPRRISing eyssheadrat tegaterdbarode.
[0G@Mt t hriviggke WERdvaY £0ExcRAS10r %ﬁﬂfcalﬁ?ﬁgg&g%{?ﬁO including

erg]i’.zst nmessage. However, there Is st
a P:B‘i‘ ¥ 8f mrsles i pererdnnge witteonarrebodiment ef the@R@Gint Rivauton.

ThHe GROWERA1EY SRk LG8k YAl £, 00 -

i ncl udi ﬁg a p?g%aﬁ?%ﬁgwg enées?1 e&‘@%@?]ﬂ’ﬁ %\/PPH”@H&V of
MRsipeltidime MR Mfgh W&&ﬁthHm \MPi E@ﬁ}esl J%@s&ﬁmﬂztlmesimltpzodhd

m_700, ma a nes twork including a plurality
MESY s o R ApdC pat S Sartes oma el desbination awde.
Asahewnis Bigiadd, MYPPscdRd a Yoo S86M | L3S
70 @Odm ﬂ[\r)ld I\/PZ serves as a fi na%‘%}gthlg%tgﬁé%%g%%%gp ZA(gtep
hotePn VP2 gfigeeives thepmegswumesnent megsentenesihgs elieStonducts

meABSRagS 1k O ( p .7Q5 en MP2 receives the

measur erren{g? eqﬁltgz’t azrrlgs)ggtél\éﬁe ®c BRI lastitdiferios a
mepgynepent Opquestdnessnge vdsich he m&&&@mm %%H%@OB.O Egach
. men message which is forwarded to MP
mt%@?%dég%zr& e, E@%T\ﬁ% on %ﬁe goute piggybacks its measurement on the
measurement request message until it arrives at the final destination, MP4
(steps 710, 720 725, 730, 735). The final destination node, MP4, conducts
measurements (step 740) combines its measurements with all of the received
measurements into a measurement report message, which is sent back to the
source node, MP1, via the intermediate nodes, MP2 and MP3 (steps, 745, 750,
755 and 760).
[0077] Figure 8 shows an exemplary block diagram of an MP 800

configured to implement the various embodiments of the present invention. The
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. the route piggybacks
i ntermedi ate node, MP2, MP3 on request nessage

ment
its measurenent on the measureOlesti nati on, NPECT/BSMPE008383

61099 [ at the final ( _
“Kngﬁm$gg4$;glv$go’ 735). The final destination P?ge,
’ conducté measurenents (step 740) conbi nes

l\)ﬁgéggl Mepehe soniguredak aO&frirblégss Is\/gggisvsmyvgnﬁfa - rggg%?g’t %’aq; Wired
M P M 300 155 o Miopessor 508 rordeaiver b0 PhEnBadEs: 515, o
mgpurenenlt/RBi( 82 F&Smele%%{ 8g® qu s (grgn% %;g%n@ﬁntaﬁsm 80d an
i qur shows an exenpl ary |_° , f
axﬁ'eg a %&5 E’gg essan804, be \taédiﬁéiSSFO"!b@l@! ﬂﬁﬂé%itge %ﬂf the
cont1 ed tOilTp heMP 800_nmy be configured as
mBﬂisﬁﬁ'leﬂknt %ﬁz"ggéps doi\:-glﬁerfta?pg{yg 18y heringorgworatdd Pan Toe
. s P, :
[OWJSOSS i e poel embadimﬁm&ﬁ‘rﬁéé{ ng%tcl\'iﬁn@torig %gé&’ §{ F%l,%;s%% $80 of
Fi l%w‘?s’{ﬂél? ?‘(ﬁdéeivﬁeéég 8 ?‘%(iférr?‘%tss lérlégiﬂun‘smantjrmeeﬂj Ge ﬂf@l?/[n@’ﬁbé)ris not
0 - ns
e mibcaban orithiied iR LLELNShol Riene 9h B2MRingn the
ur.emen -
syig add R e i regpone tq z?egﬂis’ng*sqﬂxg%ﬂgaosg?%@%{%gbgstﬁhe
trmmﬁtbhslﬁﬁgg @g(ﬁeﬁ‘%&}g&aﬁ Sg%?séﬁéﬁmexbhO![EMR, (if’rc]he MP
v i qi
is 3ot ] NS BT AR APt M 4 2 S St the
meﬂﬁﬁ%ﬂfe%g%tiﬁ éﬁﬂc@%ﬁ}ﬁg zﬁjgaéur@@embsi HondasardRastveSR L re not
Figure 5). InT : rwards the nmeasurenent
alrﬁ,‘igq’we'@li],abldiﬁ the @{éﬁ?}@g&r%%é. ﬁ%fgﬁgeg%qsg meAsugerheniglinclude,
but, Z‘% #sﬁéﬂti%ﬁatmg%gi}hl lg%mme Histeograthit ﬁ@&?ﬁgﬁ? nBfse el SN R),

. it 820 conduct s
rec&yer Iﬂi%ﬂiﬁﬁlcgﬁ)??,%%ﬂ&%% #@#{ DERSPEMenA neitréep oaktheadinory

nmeasu

ts,

82 5;{3‘ gTS”]ll(Jirﬁg Irtrgg nfeashmnmit&é%ul%zﬁ} te pois slgérﬁ ?665(1 tvs?ggﬁ ERReTAEAS a
i -C u d e ] U a . H ’

meﬁiglg%{déﬁtgﬁgéﬁhvy@f% §vSehb véa thedranemiters Majgﬁg;hé aBma 830,

e e 8 Sy Ty . e
(00 E e eoth G besliment whop o MEH, i808ed #1VhEystem 600

R Cr vy it S AR A 2%;751?11\/1.?;8(1)@1'5
o e et s e SUER, sh3P bl
syst@n o0 Fel ‘"gg)-g%{ﬁsemaﬁe tp Feceiving themed S0 inptedt the
tran%ﬁé&n&ﬂﬁnfwiﬂ@lﬂﬁesﬁaeaéﬁlfen:{e%@r c%uegg ! S%)S;?};]JSHP oG tHRIMP

i gi nated the neasuremnmen
is no% %ﬁ%lﬁgéés%fng ion MP, such as MP4 in the system 600 of Figure 6), and the

measurement unit 820 conducts measurements, if measurement results are not

already available in the memory 825, and stores the measurement results in the
memory 825. However, in this embodiment, the MP 800 does not generate a
measurement report unless it is the final destination MP, (such as MP4 in the
system 600 of Figure 6). Instead, the MP 800 waits to receive g measurement
report from the next-hop MP and, when the receiver 810 receives the

measurement report, the processor S05 combines the measurement results of the
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system 600 of Figure 6). In response to receiving the

measur enent request, the transmtter 815 forwards the
wore@siy®eent request to a next-hop MP, (ifthe REI/US2000008383

a final destination MP,such as MP4 in the system 600

of Figure 6), and the neasurenent unit 820 conducts

MR 88U s inSthel results are not already
m?f;\é gi lable in (gfée rre%ir yﬁggg?hea’f’?&a@fr&?“@ttr?ﬁéﬂts included in the
Gigmandnrepasul t 'The nptdeessoBe0y 82 ' gl ;
n{eggérem(gqjeggﬁt \gptclﬂe' Ié/gg@g%hgpes not geé;l%\ggét[ﬁeagaa réf)mbmed
qr;%as %,I.I‘ ementtia P ;E& Jt ul’i; i ﬁ; |°§3§éﬁf§ﬁ1 mgabummntrmunﬂ and

squds, (isuhle tran té1N81818nd o | gur.e .
rd B%te%ﬁig t he MP.800 wai ?s to&%acel ve gcr?%g)éﬁ‘?‘g%l’é%uremem
Feport F PO RshARMPE Hebichvmanet, majent bbehé es@icy 8P S0 e
prie@ivRs MbP&s ABEG, t ort, .the progessor 805
mSombi ﬁ?}%ﬁt he. e asﬁrsggn@ra}tM?’g@ﬁ g %VIB'FS'PR% Wlbﬁ Sorshex eonghne its
e ﬁqﬁﬂ]! ke .
n;fgl})jgﬁgdi Hed 511181 g&ﬁe:% I:gﬂggﬁlteﬁ?g port %gfﬁgf%?# c Eeé%% ge%%‘gte a
then generates s cBrBTHIEY and 0o watil the pontce P abceives a
miptkitarokined hecazapdihaeidrdyBAsSUr ement resul ts and sends,
[Offé t he rar%sm' tter 815 and antenna 830, the conbined
7000 MigturB 01 }j%fgg o B e Ul Sy stemm
(o It ; - Nt
nat the source wg‘?ﬁ%’%g?lg% %ﬁlg?ﬁ%rﬁn%q%p‘eqw,ﬁgﬁhe MP 800
1s RohAstoEc MP ﬂmhgrlugmmm ‘fjheeﬁ&dsﬁJSeMbﬁﬁehﬁgst‘}%%@H P1in the
HRAS ts. and generate a new conbi ne
'syrreasm%;ﬁmgur&ggzr tf,fdvga‘?Yar’s'g‘ tg\*ls embpdingent, SlaeiMER SWP does not
ImmedételySorwand thie-rBedsiraad t%%% gport . .[ 0080
redsPiy €ty anot her embodi nentntrv\%%g% he X% pil\gpdééﬁsﬂohseto
THE"E A cheaeiyegrent tamesty Iﬁh’@adeggg viRba &hanicat Qi 820
corRluRBAB AR Aot £ e i s not a source
MP that ori g nat gﬁﬁg Sgr%ebg%ttﬁeg?r@/g?@%(& ,dyé‘U@ﬂabismthe
RO i85t e dsthst procaGor @05 Fogibikes7dhe HRWEBYRin ekl any
meggﬁ}ggieg@nltesuhjgear %’OO d]g s, not immediately forwar
t he measurenent rgﬁ cdpcluded, inefhe Hepafwement esonste and
genepaties Genew nyed iR eliBAS YERIEBN} Lpstead, the
resgﬁgs,g]:i emy%o u&i t 820 co(ﬁ%ﬁctnsdi&n%ggacr %r?egn% I,le‘fFleaS“rement
s ur etrent V4 19Eptds the essurembendadyuast dlading the cddiBined
mefRITOhYEn BrezulidRg ot 1 r, 8 conbi nes the
asur 1(;rr,entu r esﬁlldt%gt gﬁ@%i@ﬁp‘%%ﬁs &E?&ﬁ%@ dgstiratign MP,

such s Méfddinj ¥he: systers 2200 ﬁrﬁgtfd gnueﬁkﬁ 3nd 50 %fegﬁﬁéﬁ& MP
0 request. incl uding the conbi ne

rec ngééit{l}? ?ﬁ%ﬁ%&sﬁ pegue chlw%ng@be fomhimedsnedsarement results

fromdhe interpetiate MRS tthe Filal dbfton S5, Wpén%%ts measurements

and generates a combined measurement report which is forwarded back to the

source MP via the intermediate MPs without further processing.

[0081] Embodiments
[0082] 1. A method of collecting and reporting measurement results in

a communication system including a source node, at least one intermediate node

and a final destination node, the method comprising:
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measurenent results to a next-hop MP, (if the MPis
not a final destination MP, such as MP4 in the system

WQaO®6099084 gure 7). Once the final destination MPI/US2006/008383
recei ves the nmeasurenent request including the
conmbi ned neasurenent results fromthe internediate

MPs, the iR soflfsty Lok VP conducts neasurenents
and gener a% es Sg c:coQe @%gag%élgﬁﬁg?%ﬁ?mebweﬁ#@éﬁﬁﬁgs to the
at PR thtprmediate ndte; source MP via the internediate

MPs without. further processing. [0081] Enbodi nents

[ 0082] 1%}&%&9?}%"&58?9 EYPHeRs Firyngawmemeot réqupst message, the

ahleastumeratirntediith h6dd frda ' st em
ngr}gléudi ng a source node, at %easljtﬁg%s%lg&flr% tredquest messagetoa
FodtPi¥®a final destination node, the nethod

conpri si ng: node. sendi ng .a neasur enent
request %st fslgégie%%% ﬁlgéj %&gfné%\%fiteoﬂ%gq ‘i??“él“ﬁfé’éﬁ Heasursgeents;
(b) in rédpdheaittleastens itognédiatBoGUEGIEAL & BAYES oment

east one jnternedi ate node forwarding
re?ﬁéﬁ%g%ggégﬁﬁlﬁo%cﬁ?&?e 588@ toa next-hop node: (c)

the at | éasfithenexi-Rbp hoBSiahe fﬁgﬂ&esﬁﬁ{églté%égﬁgt@i%seéeives

;preasur emanqtpz; (d) the at |east one
S eMF Ry B e 9P evHe Mespagror thenBash destination mddBeconducting
mefBHreMeARAGd . ' e next-hgp node is the final
ae tination n%glgn\%% é#ffars {elgeerlm\e/etsref’ﬁrg THessage b source node.
[0 %92] uest aesséaeeamehhaocf ofainbodistdrial wherdAdse CBRAHGH - 280n
r nd,sendj.n measur ement report nessage
?gg?ji eaeIsﬁ(:)(:}{éjl}r1 218?%%‘5&“%1@@%5’?19% arermeshppinds MPshbodi nent
ereid the\ pethbdurestiedi t ' nesh network. |
2And the nodes are mesh poi nts ir\’/ggi”ftﬂtgg‘ﬁﬁfiﬁ“%‘mﬂﬁ%sﬂ%m
SFIRGCRen Sitemdndlagings soyreeoasler @riast one Stlerfelhitdnode
an€ el destih oS ' hng_a.source node, at |east
one i nt er medi at éé‘?}%glébg%gﬂga F(%HQYISIG‘gsti nation node,
t he net Héﬁ@@q‘pmesning seﬁtﬁhgfaltiﬁefsﬁﬂéﬁ?nf‘%%te%géﬁ%e %o the
t est. message to e at | east one
? ﬁ?ﬁ?ﬁégﬁg{%&ﬁ%&o%b) in response to receiving the

measur erfbnin re€sPIRs to FRSEA théxﬂ@aﬁr bodg
atf ntter nedj{ ate pode forwar dli?%g t he negél%;ﬂgﬁeeqﬂes?@&a%’ the

eay Sog)ﬁén eagledlate node forwarding the measurement request message to a
next-hop node;

(c) the at least one intermediate node conducting measurements to
generate first measurement results;

(d) if the next-hop node is the final destination node which receives
the measurement request message, the final destination node conducting
measurements to generate second measurement results and sending a first
measurement report message including the second measurement results to the at
least one intermediate node; and

(e) the at least one intermediate node combining the first and second

measurement results to generate combined easurement results and sending a

second measurement reporting message to the source node
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X [ di at e node
next-hop node; (c) the at |east one interne
conducti ng neasurenents to generatg first neasurenent
WO e®aloy®24 (d) if the next-hop node is the finaPCT/US2006/008383
desti nati on node whi ch recei ves the neasurenent

request nessage, the final destination node condrfting

0UBaBUr emept s b t '?1 gsu enent. results

[ and ? sen ﬁ glh a T?)ie?]gtem r‘r’g aoguer eren egg oV PenpiR the) gommunication
%

o t > e at
systemdaiargesthuetyeriaddiha sudenmetme&s phih b GNPP;PéaS { one

i nt i at de; and (e) the at '
B edivit o ATHERoR bAoA bR 604 roRArtinganepsomont roulti
a pEeswmaeivn, Efy@ﬁdﬂl irﬁ:hidin@& B&Irad ﬁocfé? Qpleggtdtm%eu 4 % te nodes

resuyl ts and sending a second nmeasurenent repor
afﬂfgégj‘z{‘@i degtinglionspedes thavmethqdomesirising The net hod of

[ ' ni cati on stemis a
R e L
ﬁ’[sée%]f’fﬁf.le invermhestatefnades; ecti ng and reporting

. ' conuni cati on system
et udh nPAnEBieeS i ediviE theduseumement smedtimessae, the
firsburdsrmadiase fiodedondeeing\aba e MBHE tobBEe1BS QY measurement
C rising. (@) éhe source node sendi'ng a neasur
reﬁlg@%é@(p eﬁ&%@’@ {15t meppyesmeniarestlts hethmmaﬂtﬁtﬂenﬁrﬁtrequest
; j lving the asurenen
e MBI AR e Rl ?ée%“ﬁé‘gfﬁﬁsé‘ggg%%wg& oneof e
in 3 dgsasur enents togenerate first measurene
Bﬁﬁﬁ@@ﬂpﬁ@ aS'un t he tLrgt measurenent results to

ho e P O b g Y0 B eap oA aneRS mbdsenge, the

seempals Linterarediate g uesd doRg ety tﬁeé’sﬁ%ﬁﬁﬁ@s Qi€ gltlerta@?e hse_econd

' di ate nodes; (c)_ in response to recefving
m‘lr?gié‘%ﬁqg?fe’fﬁwﬁé’ﬁg&%nwﬁba gecontl jreeasorement mteltewdiaihe first

omadsh enerate second .
T onent . o0 TR aae S Bl S8 AENCh Rter et emesmding
the 833 qosnhined meagufdmatt epalssitetiRNincheSelicht OGRS dBage

[ ' repent results, appending the
e B R Eocr Rriage to i hogsareren

request (deHshgaedrishy ideas ﬁié‘ﬂnélhﬁfﬁﬁgﬁb’% 35@%%%1{%%“ Sabes
tpdressage to a next-hop node; and I T the _
hYRPSULePRRY rRauast JRessaga the firwd edestinalionenedes @énducting

measurements to generate third measurement results, combining the third
measurement results with the first combined measurement resulis to generate
second combined measurement results, and sending a measurement reporting
message including the second combined measurement results to the source node.
[(0087] 6. The method of embodiment 5 wherein the communication
system is a mesh network and the nodes are mesh points (MPs).
[0088] 7. A communication system for collecting and reporting
measurement results, the system comprising:

a source node;

at least one intermediate node; and

a final destination node, wherein:
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t he neasurenent request nessage, the fitnalt h_dcrazti nati on
conducti ng neasurenents to generate i
W(lr:rg(g):msmwent regul ts, conbining the third neasPCEDSIU6/008383
results with the first conbi ned neasurenent results to
generate second conbi ned measur enent res_ul ts, diaﬂd e
sendi ng di)thasbaReRdle quh@gsq{:gﬁlségg?%@ rég %}e E%agg"? i he at
second. conbi ned neasurenent results 10 _ :
letaggg%1 e atepedsy of enbodi ment 5 wherein the

| ' des
mruni cai; S. nesh network and the no
;?e neshq%%?n%t ?%%/E@ﬂe ][ng?}ér%ﬁ 13te %Jkﬂﬁﬁﬁ‘ﬁdééhﬁ drpasurement

regyesiomepgedold vexting moud ihaeednsB %o mggggg%eiasurement

rising: a source n ; _
re{q‘éz%é’i{ﬁn%%sgggﬁt :ﬁrtegimafgnﬁoae; gnd a final destinat Irrgﬂt
request meosade ot e m e R SRR b oo
e a ,
E |e|q;J he %ﬁ%g%]legmeiimeemwdiﬁtanedmmiﬁlsfaqﬁ@%gg?qﬂgmepoﬁ
S e to a next-hop no .
m???ggﬁggl?%t}?e:%g‘%%@t é{ggmsasuy ement request nessage;
(iii) the)dhe Iﬁeakdesithtioﬁtrlﬁﬂmétdh&iggs ﬁ%?ﬁ%@élﬁ?éﬁg sends a
v (I he_at | east on
R S Btbitihee Folgreourieasdaa ko hopheds buiheinal
o o o R b g b R0 PR BRIGHEL 2o
0G5 he Sotn co TSR atiraubeinehbl whdshGhb Rrdidakation
] ' | receives the neasuyrenent
Sy?gﬁiiesg?ﬁl Eeglgggﬁg{g&ﬁ%'gﬁe Dé’faeﬁ'ﬁlée %’f/‘g'? BRGE (MEBbdi ment 7d
[0QR0er ei n -he donermminoaication SyEtem ifsr %oﬁﬁéﬁhé‘,eéﬂipr&pgﬂmg
dalgrdindas, AR sh %oi nts (M?s).. [0090] 9. A
B omuNT CatT SR8 FEHeFLROMRIISBEt i ng and reporti ng

measur eresdurc@sodd;s, the systemconprising: a solur ce
node; at | east one internedi ate node; and a fina

dest i natatdePstone Intgwenediate node; and

a final destination node, wherein;:

(i) the source node sends a measurement request message to the at
least one intermediate node;

(ii) the at least one intermediate node forwards the measurement
request message to a next-hop node in response to receiving the measurement
request message;

(iii) the at least one intermediate node conducts measurements to
generate first measurement results;

(iv) if the next-hop node is the final destination node which receives
the measurement request message, the final destination node conducts
measurements to generate second measurement results and sends a first
measurement report message including the second measurement results to the at

least one intermediate node; and
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(i) the source node sends a neasurenent request
nmessage tothe at | east one internedi ate node; (ii) the
w@rookee®e4 one i nternedi ate node forwards the PCT/US2006/008383

measur enent request nessage to a next-hop node in
response to receiving the nmeasurenent request nessage;

(iii) th I ] i.at.e node copdycts
nmeasur e rre%r:{%gletag ?"S‘téﬁ glrg%tﬂé&#n?érg%rﬁeogg § ?’@?P@?ﬁs(%g% g‘Eﬁttaél,d second
R e r o oo P e RO ARk RY a0 sonds o
S%ﬁegﬁ%gﬁ e&%%ct’lrﬁg?ﬁscéﬂg %Eségegﬂalﬁ%f@rﬁ%agdﬁ-enent s to
[0§8nkr at e 19ecOTHe HHBRM SfMBRbolRSM L § VARG RERNS  Antulbshtio
report nessage including the secon n

asure5§%®

SpkdR s 8 nedwarl and gheaodgs are ameshgrinis(MPs)edi at e

[ooege; andfv) Ah ong . i nt exnmedi.at e node .
cogrr]gi nes t he If&i r%(sni%%\n @Egﬁeoél O%SS%EH%\S{W eﬁ%lﬂe(cglflgs Ghfs repyrting

mgaHaemeat sepvibisnthe sysbencempnisingesul t s and sends a

second nment reporting nmessage to the source
node. [g‘égﬁf{c%dlfﬁ?he system of enbodi nent 9 wherein

the commumplwealitpof BiteiReAihte SddBSihdet wor k and the
nodes are pints (MPs). [0092] 11. A

comuni c& ’iné‘ig%%)ﬁéliaé?ﬁrlf%qdeemhle@m ng and reporting
e S A L e

node; a plurality i nterne
ong<f theinternediatienodeiser ei n: (i) the source node sends a

measur e est, nes e to a first one of the
i nternmed Q:ﬂéé g’lgs e ?elﬁ?‘ﬁgl%ﬁé’dﬁrF%‘flV?ﬁl@rlﬁﬁ@ﬁlH‘le@lenbu@luest
mesgagh, vasluctkem eBAs e b Fé}%i‘ﬂ?esﬁrsf%%ﬁﬁ%me(ﬁ? Ptgﬁ%?tts Sappends
irst neasurenent results’

ipTpagurenent s_togener at e
gﬁﬁ% ARASEREmentepuliptodhe mepmvrement reguesbiessage and forwards
SRR SRS S5 BE g LI i

i nt er nediiatthe nesdud intermediatd i dseemitbsiths leaBstioalcdt RSt
meBaE, FERahas JEASIRETRR 4 2 noasuemereurmentt smeults,
combines the second measurement results with the first measurement results to
generate first combined measurement results, appends the first combined
measurement results to the measurement request message and forwarding the
measurement request message to a next-hop node; and

(iv) if the next-hop node is the final destination node which receives

the measurement request message, the final destination node conducts
measurements to generate third measurement results, combines the third
measurement results with the first combined measurement results to generate
second combined measurement results, and sends a measurement reporting
message including the second combined measurement results to the source node.
[0093] 12.  The system of embodiment 11 wherein the communication

system is a mesh network and the nodes are mesh points (MPs).

-20-



conmbi nes the second neasurenent results with the first
nmeasurenent results to generate first conbi ned

wore@siy®eent results, appends the first conbi nBCI/US2006/008383
nmeasurenent results to the neasurenent request nessage
and forwardi ng the neasurenment request nessage to a

[00ex] - hop 180dep Iﬁ’&ﬂo& gf’ c)o\}\lﬁf:tl{%g Ieé% ng H&%%ﬁ@ggﬁ%wts in

final destination Feceitn

a g@q@é@gcaﬁ@gﬁ@t@m mhhldﬁmgla btl)quieg hbdil@falt tash Qﬁ&ﬁ&ﬁ?é&iﬁ% node
i.rd measurement results,
al{Ef—‘Q nes Léat{%'?%n EEHEs with the first
c 0 rrb i ned (ajehs o B0EAbdd Séﬁdiﬂgsa &é‘stﬁfa@%aﬂcﬁesﬁa%gﬂ ﬂleasuretment

i ned nea nment results, and sends a neasure
reﬂ&%%ﬁ??ﬁ%@g%@iﬁﬁgeaﬁ %tmﬂﬁlﬁlgn?@%dﬁs@ImeMSﬂnext-hop-

ufiBaf Wddp@Ring: esul ts tothe source node. [0093] 12. The
system of enbodi ment 11 wherein the comuni cation
syst em i &) rasponsedo wrelvingthetdestinatiasnadeha5e8 thdainahnt

By B0 1 T Ay o

towacdsuttienfina destingEonadee aall fbﬁ@aiﬁl@ﬁlé (ﬂgs@%xggﬂhq{o%e-based

node and a final destination node

m"c%?‘i“&? Equ(esat)m%?@g%w@@xhbap nedeidindg a
desti nat Qc?ﬁ‘tﬂ@ﬁ@xtﬂ%?ﬁ% ﬁﬂglnéesgmgﬂgﬁtnoge Whid receives

tothe final destination no e usi ng
they é%ﬁtm?étqnompd@rbasaémaatebﬁtemmnd ?‘eqa?sm@da%@s%é nﬂgg deBinkifon
ivin esti nati on- node- base
nofE SHN R in th ity Dding,a mpaspEamentaiport message to
the mmmaddam ﬁhedﬁ leet ehoTinicsheli}e BEXL.- NOP towards the

[Oéjdéitl nat f‘i)l nﬁg’@ggﬁfg’g’gg’ ;gfg@g?lré&g;fégv im'gttheremagmitaction
sygteft€ista Mefh ROk 3Rd Jﬁ@%?&méﬁemg%é&rﬁgﬁg\qﬁg)e I's the

final destination no receil ves
[0Q86t | nat}fon- Abeendthed df erebadiment 18 wheasia $he ARSSAGBN-node.

b nation node ducti ng neasurenents and
aéséean"é‘%ﬁﬁjgm%eﬁ?éé NSHERESSA8 &‘ﬁ%ﬂ@&e&a@r%el}twepgrm%age are
univademessagefle at | east one internedi ate node. [0095]

The th d of enbodj nent 13 wherein the
mo%’%?mu gﬁ‘f follesting gnd memanting neevdurdreemtadesits in

ac 1 n n L
s w—.

angra {inal destimaticnguets;, tresstiyel entprigiagneasur enent  r epor t

MesSSage (Hifie source node sending a destination-node-based measurement

request message to the final destination node using destination-unicast/next-hop-
multicast addressing, wherein the destination-node-based measurement request
message is multicast such that it is received by the at least one intermediate
node and the final destination node;

(b) in response to receiving the destination-node-based measurement
request message, the final destination node conducting at least one measurement
requested by the destination-node-based measurement request message and

sending a measurement report message to the source node;

-21-



uni cast nessages. [0097] 16. Anethod of collecting and
reporting neasurenent results in a comrunication
w@®bemoencl udi ng a source node, at | east one PCT/US2006/008383
i ntermedi ate node and a final destination node, the
met hod conprising: (a) the source node sending a
desti nati(en- negebgspde MFSYEEHIRRAEL NRAUSSL;;NESSage
tothe final destination nod(Llel usl % the d%Stma_lon' ode-based
ntfiﬁg‘llﬁ' eﬁ%‘%n{tg At t@?ﬁ%&ﬁ_%m& Ettd%'ﬂéi lohie gmrmédﬁt@ﬁ(&iteﬁﬁcrementting
&% BhHm! gh- node-based neasurenment reques
“nessa e i Sy é:fgé‘%étgwuogﬁ E%gP%IYPnP% V?}é"ctg‘%é?éeb# fesst one
indermediste onde ishbeldnanitaie f0geopaRdtd Bk WeBBhation-node-based
m%gglﬁli nati.on noge; b) i.n resgonse toreceiving The
estinat i SRTHEL &S If@ggtrhepaEmmiticatting andessage,
the fi naliddesid matinAin R t4] .at | ea one
| JEASUr ement r_equeslt ed by teggpe%%i% ilo%{eﬁ‘ged‘gbﬁﬁ%‘a’,theat
AN Biiermediatn rode sendingyiheatestinatioh npda-hares Hea Bidnent

reg@e ur.ce naqde; (c) ,i.n response to
o rhe st ng oyt Apd s RRNEES e tidtie malfoneiine
[0p83uest ABssafhe ntetieodsf dreREHMRAE 15 HeRhEEL RS singde

decrenengé)&ﬂ a maxi mum nunper of next-hops to

deternin BEHEFC Rofte Iefely g meaienteat netiest messge from
thelad léabt oRBIhiRWRHRLOhORATAL € the

desti nati on- node- based neasurenment request nessage via

next - hophnibe; sewtce naedeamdeqemizing from neOSOUTY® AYARSE and
tr =% ' r than zero, the at |east one
ot ORSG2085 38, Mo Prlnbd avisst rneessde. »eoiof an

ongping iransmctionpguibst nmessage to the final destination
[0098] 17. The net hod

node vi agﬁgﬁt - holp nmul ti casti ng. _
of enbodiBtdRe STETe Rk TUnPEASInE PRY furtdpr mheltisesting of the
memsdeenhenieiequd MeddBgsUr ement request nessage fromthe

[O(féeq | east_one internedi ate node; (f) the source node
Rogni z1thg fThsrmathed f eehediinests 1@ mhereiartasebin@iunication

& if 4 unenment reques sage is a
Y ctgﬁ{/gscé ingﬁh %‘E%ﬂﬁg‘ d@%é‘é’ e it mﬁ%ﬂ p?’@;:s Eqﬁé% our ce
e supltedsi cognmanyichtioh heystew t fios aghlldrgingf a'x{&ﬁ rgpozfting

od o

renment request nmessage, .[0099] 18. The ne
meggn;@%eg? hits rﬁesﬁ%s’%‘é PR 9OBREE RGN cat i on

a source node;

at least one intermediate node; and

a final destination node, wherein:

(1) the source node sends a destination-node-based measurement
request message to the final destination node using destination-unicast/next-hop-
multicast addressing, wherein the destination-node-based measurement request
message is multicast such that it is recejved by the at least one intermediate
node and the final destination node;

(ii) in response to receiving the destination-node-based

measurement request message, the final destination node conducts at least one
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systemis a nmesh network and the nodes ar? mesh points
MPs). [0100] 19. A conmunication system for
W(gzmob/i?mgmg a]nd reporting measuremnent results,PCiES2006/008383
system conprising: a source node; at |east one
I ntermedi ate node; and a final destination node,
muaetRinfint (deubdted PWUIHLIRBHE LB EMTe Dased
dest i natr} gr?pﬁo%g- based rreasurlerreq%t S eG e SIS BLTARY request
mestage Fqdendg asppaaPEenhiRpertmiensge to ’chtéj 3ource node;
desti nat il@n- unj.c t - hopnaul ti cast r.essing,
wher ei n t(ﬁ{e) deisnt ?If]etgé) Plggréf- r{t8dé'-e‘beé.%1é‘§. ?fgﬁs gﬁmm‘@@ﬂ%bwed
meegareyent sequest mpasdgestitintiad ohd idterh8dBtyYEsHNect i ents a
g{-l&%st one in ermi i ate node and the final
m%elsl?l naﬁugﬂ’eﬁoa -nexihops for detesminre t Whether| thengtt least one
irdershédiate a0dd@HGnlAaERM:TRABbAIRILL B A3 IRERAS e -hased
the final destination node conducts a eas
MEAVHERSTF Eortpst megergst wa noyt-hoenddtitastatg; andnode- based

re L egues ssa and sends .a nmeasur enment
oport - mea b e IR R B Rk i grenfertbapettocthe at
leps o ditermgdinhe nids tsends e destieatiss 8IdABAI BB M rement

t, | t one internediate node
re ST B ik aleatingirs apdneimaspoptotisncing ne
l0Bbs her ghe alTheasteRREahBbEREA1BYJR0CHSNM S nication

continue to propagate the destination-node-

SYREEIX iy 2 Fesb neborksandrthesangles ‘air@m'eshlpohaﬁ (MPs).i cast i Pgr
[ if Ah ] nunber of .next: S is greater

[Oﬁ%n(lz\e/?r%i,' téleg%f ieg;%tﬁognégyls% r%dicﬁp%&ﬁ?ﬁjea negporting

megpareraent resulte theayetenas@dprigiagyur enent request nmessage

to the final destination node via next-hop
nul ti cas?F?]lbr.ceP@éﬁl] 20. The system of enbodi ment 19

. , . . q
wherei n dtfieasiiHBIRtGRddRe AL SR S @ Mesh network an
t he nodes_are nmesh points (I\/Ps.._d[ 0102] 21. A
comuni catiPahdesjisagieniede cohérent:i ng and reporting
asur engny el t ystem conprising: a source
ﬁde; at | ehaesss)%g%]eteﬁ?%et geﬁlﬁd%cﬁ g?sgirf?gﬁ’ ,no@fl?ggaéealfﬁ%ﬁsurement
reqyest messageto thediinaldbstieitivn node using destination-unicast/mext-hop-

multicast addressing, wherein the destination-node-based measurement request

message is multicast such that it is received by the at least one intermediate
node and the final destination node;

(ii) in response to receiving the destination-node-based
measurement request message, the final destination node conducts at least one
measurement requested by the destination-node-based measurement request
message and sends a measurement report message to the source node;

(iii) in response to receiving the destination-node-based
measurement request message, the at least one intermediate node decrements a
maximum number of next-hops to determine whether the at least one
intermediate node should continue to propagate the destination-node-based

measurement request message via next-hop multicasting; and
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(i) the source node sends a destination-node-based

measur enent request nessage tothe final destination
woowe/0u®2Nng destination-uni cast/ next-hopnul ti CBGI/US2006/008383

addr essi ng, wherein the destination-node-based

measur enent request nessage is nulticast such that it

I s recei Ve ibthetheifturh R8sl |[htermedi ate node and

Lhe final destination _noge; e?Pﬁé}glgr}}lop%?ﬁ?%tgr zero, the at

Fa5E S0 REeTIrsliatesnadeasdnsis- theddesbinaeidn fds Wa86® Heasurement

he.final. destjinati on node conducts
e Rlep R0 M bl et i inde 3 B hep mnulicasting,
[QM9S31 i nat i220- nGitie-spatend of BASHANERD I FRMES tHE SGATS S on
S:SZSetndsisa me surenggt regort nmessage t o the solrce
ode; (aﬂf‘?’%’il netwogk paA dke pedescargimesiypaints (MPs).
[d@d} i nat iAthowedahRas r r est nmessage,, .
the_at | east one i ntggl&eg%?ggéﬂr%%gsé’g%%%?ﬁeﬁémgentlon are
dengkibat in thermeferesd emehadimepts ingadtitwaftdaabiaeibhscatMature

i Dte I_at,e nade oul.d continue to
O e LRAE e IR MHHSBRE il 38 At boneas prehgments, or in
vaneeghenesskigativha wittxér WitRoMbiblet aSithig: axﬁl&@n\gﬁé 8¢ the

p&%ShﬁﬁéiWP”‘nU”bef of next-hops is greater an zero
the at Tea¥t one intermediate node sends the
desti nati on-node- based neassrenment request nessage to
the final destination node via next-hop multicasting.
[0103] 22. The system of enbodi nent 21 wherein the
comuni cation systemis a nmesh network and the nodes
are nesh points (MPs). [0104] Al though the features
and el enents of the present invention are described in
the preferred enbodi ments in particular conbinations,
each feature or elenent can be used al one w thout the
ot her features and elenents, or in various other
conbi nations with or without other features and
el enents of the present invention. CLAIMS What is
claimed is: 1. A nmethod of collecting and reporting
nmeasurenent results in a comuni cati on system
i ncluding a source node, at |east one internediate
node and a final destination node, the nethod
conprising: (a) the source node sendi ng a nmeasurenent
request nessage tothe at | east one internedi ate node;
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(b) in response toreceiving the neasurenent request
nmessage, the at |east one internedi ate node forwarding
WO b@eemsur ement request nessage to a next hop POOES200€)08383
the at |east one internedi ate node conducting
measurenents; (d) the at &sz?ﬁt one i nternedi ate node
sendi ng a neasurenent re ssage back to the
Wwatris elaimdé js:and (e) if the next-hop node is the final
destinati on node which receives the nmeasurenent

request nessage, the final destination node conducting
measur em st BHE of SHiEH asurement report nessage.
Lo the source no_ge.&% iﬁ_earretrﬁ%o W@F%W@%é’?@@ﬁ in a
gt b b o MBhaC LG B dfte ppde
a g O A,

ang réapor%tl nagm%?f réﬁWFa%WElﬁlmia comruni cati on

syst(ehthiesolitedindge Serflib ﬁ%néh%qgednélt rL;(Zl?elsétt Hn%%%a&g to theat least

i nternedj.ate node and a final destin 0
Onr?e‘f‘ﬁ%"éiﬁ%ﬁﬂ‘@?hg: (a) the source node sending a
measbyigsionks . tothe at |east one
o ohon %’?;ﬁ&( PR e et et rouest Fssages the at least

internediate n

ongdptarmediate node frrwardinghg enealsiferaént! 1R88ést M&ssa

hdpHideedj 31, node f orwardi ng .the neasurement r e%ﬁjteos? next-
message {co & nglg?%to%erfagg;m '§tetrh)ée &ondeciiBig weasurements;

i nt éneébie at deno dR e Gabslueddi S s to _generate
first. measurenent resul ts: ?%)ﬁ%:é #ﬁ@‘%%@%s&g%a’é?@m
messasy P%‘g‘? toﬁi‘gtsf’%’é’?inﬁﬁe;r@die whi ch receives the
fi,nal destjnation

meagd) i TR et HYPStdeTE %ﬁggﬁxgl %igseté%zﬂtéqna{l eswhighgreceives the

node conducti ng neasurene
MR HEURHe Meanesulnessage] thadifing] adédtirilioRE LS BN Bucting
mJa%ﬁ&%eﬂ{E%?ﬁ%Sn'ind udi ngﬂt he second neasurenent

resul ts tothe at PEaSfatHEMeRt deprtmessagedodhe snurceajode.

the at | east one internedi ate node conbining the first

and, secopd netz)zgrenent results to generate conbi ned
meadur eneti™fodof daund vehareinthe eornECmichtivRAFLERTE Atmesh

netvaplahidi%e HBESAYS I node. 4. The net hod of
claim3 wherein thﬁégsc’:% Sin?é)@gffe)m systemis a nesh

network and the nodes are nmesh points (MPs).

3. A method of collecting and reporting measurement results in a
communication system including a source node, at least one intermediate node
and a final destination node, the method comprising:

(a) the source node sending a measurement request message to the at least
one intermediate node;

(b) in response to receiving the measurement request message, the at least
one intermediate node forwarding the measurement request message to a next-
hop node;

(c) the at least one intermediate node conducting measurements to

generate first measurement results;

-25-



[ [ ement
5. A nethod of collecting and reporting neasur
results in a comunication systemincluding a source
woome/09med | east two internediate nodes and a fPEEDS2006/008383
destination node, the nmethod conprising: (a) the

. [.n Teasuyr ement .request nessage to a
i roP anene b o AP JoBT Rotiiastioh podemhisbpneies the
MGSPETRM Ngqlibe MESUEGTRAL FRAUCbstIBARACShodeN Sonducting
n&é LSt i nt.ermedi ate node conducting neasurenents to
asure

JERETAPEIIP| tosgenerate sesanh ineassnement a?méﬁsdal?b sellnﬁengta first
i 301123055 T A Qirded; urenment reqg
IIfejargfsifaeg e an df)f or war éoil n glﬂﬁlh e nggggﬁogane%?ﬁas}needﬁeé&r e%]ﬂ@a&}ée at

rre -
letaﬁgﬁn%%é%e@iﬁ@ »dde; padi nt er nedi at e nodes; (c) in
respeiike &Qflggs%i offe” t%l??? gg S;é” rreﬁfglbirﬁ!egpqgueslésgt lfj'.r”es sa ;écond

t he second i ntermnmedi a E
eeand masurenont resul e med e e CAIBEL0E shrlfing o
rement results w
8 e F R Rt mersego o thedurcasaeont
results, appending the first conbi ned nmeasurenent
results to the neasurenent request nessage and
f or War di Adetpethad abdaions mhereigibs tommsaigtioh 8ystem is a mesh

Jefhd if. th xt-hop node is the
n?le@r?glliaggst??%%? on r%%%lwgw&pg‘éei ves the neasurenent
request message, the final destination node conducting

nts to generate third neasurenent results, .
E‘Sﬁésf' L .e ng 1589, 856%59{}8 éfshrenogng trseagurémenie rdsulistin a
copnmbhieatloNERS U RBINHI 1S UurSe LOIIED i%%gé BrSREON: diate nodes
ineg neasurenent results, and sendi hg

ar}%z%&a% ’tnaﬁéﬂmodpn@erres@mg}&ompﬁismg; ng the 3ecogd e
' . I t ot sour ce node. 6.
ot RS P Mo R B et i P PSS o st ame

nmet hod of .
of Hess intemnedinte Bottbst he nodes are nmesh points (MPs). 7.

[ [ t for collecting and reporting

ﬁgg u rngl #é?édn%g §€ %%‘?,%’T% gh% Waéﬁ"r%mrﬁrﬂegu?;:m?gsagfgrme first
inteoohedi doda D& i ' de: a i na

st hat | be- nenauatd LERRRRIARe 18 EaeflE fohobdummenent

reﬂ’ﬁ%;ﬁ aPeeRHPE the fissh meaumaygent cetdits @ithe measurement request

message and forwarding the measurement request message to a second one of the

intermediate nodes;

(c) in response to receiving the measurement request message, the second
intermediate node conducting measurements to generate second measurement
results, combining the second measurement results with the first measurement
results to generate first combined measurement results, appending the first
combined measurement results to the measurement request message and
forwarding the measurement request message to a next-hop node; and

(d) if the next-hop node is the final destination node which receives the
measurement request message, the final destination node conducting

measurements to generate third measurement results, combining the third

-26-



| east one internedi ate node; (ii) the at |east one

i nternmedi ate node forwards the neasurenent request
wore®sag®24 0 a next-hop node in response to reckECTUSP06/008383

t he neasurenent request nessage; (iii) the at | east

one internediate node_ conducts neasurenents; (iv) the
megsurement rgpalts wiky thedivst eombided seeriurementaesnbrengenerate

] r and (v) .the .
BSOS o S AR ki B
messageavoludmgithersepurd comdsisedmeb ourehens desulis t6 esoulrde node.

the next-hop node is the final destination node which
recei ves the nmeasurenent request nessage. 8. The

sysé.em Mh&h@tﬂﬁd@f’ﬂﬁﬁﬁ'%ﬁ&%h%@%&ﬂhﬁﬁﬁéa&fbn%ﬁe%ﬁs' Smésh
mesh network and the nodes are nmesh points (IMPSs). g
newEQs; i thgmogdas apesmesh peints MPekt i ng and reporting
nmeasurenent results, the system conprising: a source
node; at |east one internedi ate node; anda fi nal
dest.i natA emmugésativheystiem fof colldching andreportingen&aadsmaent
red]l %S%Heesrregt request message to the at |east one
AP CHBHESNE ) the at | east one intermediate

nodesfpcwabdls t he measurenent request nessage to a
next - hop node in response to receiving the nmeasurenent

req@fé@?“r?é’@é&@%?nﬂdﬂﬁlﬁe)m@h;eafai | east one internediate
noderearduttAIRARECIRDL R, L 0 generate {11!
'V

measurenment results; I'f the next-hop node is the
final déBthestiroanndesendsiaaheaserenentrdgnestiassage b@tte at

I est nmessage he final destination node conducts
leakESHE 1ntterm dS a& :
Reasur enent e oﬂlO her ate second neasurenment results

and sends) éhef At BhstBRSIAL QTR ate R ForRaS8YRe MBIt
t he second neasurenment results tothe at | east one

requetlemAERRSatte aRrtd;hopepdevin responge to sepsiving dhe measurement
requBliShBEd:81 € node conbines the first and second

(iii) the at least one intermediate node conducts measurements;

(iv) the at least one intermediate node sends a measurement report
message back to the source node; and

(v) the final destination node conducts measurements and sends a
measurement report message to the source node, if the next-hop node is the final

destination node which receives the measurement request message.

8. The system of claim 7 wherein the communication system is a mesh

network and the nodes are mesh points (MPs).

9. A communication system for collecting and reporting measurement
results, the system comprising:
a source node;

at least one intermediate node; and
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measurenent results to generate conbi ned nmeasur enent

results and sends a second neasurenent reporting
wore®sag®24 o t he source node. 10. The system of PCT/EB2908008383

wherein the comuni cati on systemis a nmesh network and

t he gﬁ%ﬁae rre nesh points (MPs). 11. Aconmunication
syst stagation po ®¥éporting measurenent
resul ts, (i} 4R dupdeSIPdeQERAL 2 éu?en?&ﬂggﬁlll%g?l%ssgge to the at

plurality of intermedi ate nodes; and
legsdomerintermedindemodssher ei n: (i) the source node sends a

measur e ssage to,a first on f the
"t or nooriiht S4ERE ofF SRR S npde P e moRmement
reqecsimesagdito AwasthemBode (1 HlipshsdRSRBEFingCMRIEASirement

asurenents togenerate first measurenent results,

ne
TeIPTETASSRER first neasurenent results to the

MBS UT eNGHHY tHeRRUBS: FRIAAS AN

nmeasur enent request nessage tgggngg%\%% g&%ﬁlggs?rﬁglentsto
geppade Hireimeasurement fesulls; t he second i nt er nedi at e node

recei ves: ement; reguest sage, cqnducgts .
masur orin L ERREN RN (s Rl SRR modr st wceives
the omphsieenteht memestd meRays,e HRO fiidS dbéiSndidd ddag Ebddilcts
neasur ement resul%s to generate first conbi ned
m“r?é%‘ﬂ?%‘ﬁ nt® BERSTRte se Reasuranenty sesulignandegnds a first
mBABSH EIRBHoM Btk i S sape
and for vvargi ng t heén%gg%nﬁgﬁ?é%g%%uﬁ%ssaéﬁés‘?gsscg%ge at
legst ene yprmediate nede; @nd) i f the next-hop node is the

_ oliete i Xt -hop
request NLLR ALy A8 el el SRRl P B Barhandascond

meagnsma@raetsitt to ganandd eorhbined MERWEREENFeshfig WrdSsends a
.measurenent results with the first

conbi nes the third
seq Bﬁ%‘?%&r?m%%wgﬁ%wg mestagedothe gaimee apde.second
conmbi ned neasurenent results, and sends a neasurenent
reporting nmessage including the second conbi ned
nmeaklir enB¥esyplesuef dainn mheseintbe comnohenich2ion Eetemyis hanesh
l.ai [ e c ication systemis a nesh
neﬁi?&oa?{gmg%}f o%ﬁg%g%o géslbg?lél%?rr@ggs)poi nts (MPs). 13. A
nmet hod of collecting and reporting neasurenent results

A A communication system for collecting and reporting measurement
results, the system comprising:
a source node;
a plurality of intermediate nodes; and
a final destination node, wherein:
(1) the source node sends a measurement request message to a first
one of the intermediate nodes;
(ii) the first intermediate node receives the measurement request
message, conducts measurements to generate first measurement results, appends
the first measurement results to the measurement request message and forwards

the measurement request message to a second one of the intermediate nodes;
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comuni cation systemincluding a source node, at | east
one internmedi ate node and a final destination node,

w0 b@swoetorpd conprising: (a) the source node sePdi/ngR0a6/008383
desti nati on- node- based neasurenent request nessage
tothe final. destipati on pnode using,
dest i nat(?lgr‘ih%?ﬁcelé ’cn/tﬁ’éwﬂﬁf&ﬁmdﬁ recgives Hepmmeasirarrent request

mekfhgde TBANSAs tRed REEMYA RIS BEndSsE ish .doﬂieggtgr%h?eqﬁe&sults,
nmeasur ement request nessage, t he at east one .

combinep phaiieserd medeungatent nesviltsgvith shefivet nivasutamentdssilbeto

' j i aQn nd.forwardi ng the .
gerfuft S LBl pial oAy olhr ePlepibe the, fugh gunbiped
measmexierttapsultaie; thante{stremhént Reusshestape AAH Forveariites the

final destinati on node which recejves _the

MEGRSHTHAL iTERIGR &ée-sﬁ%%ee‘i? %%Eétth%h%?ﬂe} ABduest nessage,
the finaly)gast hBAhQndRAS tEORRNGHERI BRI SRS o Aks

sendi ng a neasurenent report nmessage to the source
then gaeasyiremente reauestasiessage, i Hieefinadli destinative. béde Tdvmducts

| aj ein the co ni.cati on.systemis
melfEhAHEls, G Bl HES St M E R D rbbigdpLhe thira
medSurefient reduitsdwith the firsh codnbihied &idastit@nent results to generate

desti nati on-node-based neasurenent request nessage and
SCCPRB ¢ HEAEUTE trefRls ot serdspimeasurpment gerorting

meddhgenéTaiRRALOEeal bl ABkWrERRht #egglt%lérsgﬁ%@node.

results in a comuni cation systeminc I ng a source
node, at | east one internedi ate node and a fi nal

desid natyi : had conmprising: (a). the .
soafrjée E}fcl)l 25 ysggeglg ioﬁgﬁgmggistw ﬁlr%?lino -en(if’&@-%ﬂﬁégbon system is a

meste astwakentd thequdss aresesl poinds (MPsf.i nal destination
node using destination-uni cast/next-hopnul ticast

addr essi ng, wherein the destination-node-based

BRI PR RethQTIBE S511PBRS AR i@d?tih%ixﬁ Stacht ‘rg@&lté' a
is received by the at |east one interned ate node an

conpppnicatigh seet maluding poderce(tvyle; at leesipumesiatermediate node
and §¢&aY HQ&iﬁeRﬁmdl?a%‘[e' ﬁ{"‘% ﬁg{}fo'?i()d e- based neasur enent
r ge, the fina

equest nessage St A% on node conduct i ng
at (hehstoare nodesndanendestietios imede-bisddiBeasurement request

T kNN
add¥esigng;

(b) in response to receiving the destination-node-based measurement
request message, the at least one intermediate node determining the next-hop
towards the final destination node and forwarding the destination-node-based
measurement request message to a next-hop node; and

(c) if the next-hop node is the final destination node which receives the
destination-node-based measurement request message, the final destination node
conducting measurements and sending a measurement report message to the

source node via the at least one intermediate node.
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(c) in response to receiving the
desti nati on- node- based neasurenent request nessage,

W b@emrookeast one internedi ate node decr enent i POI/ES2006/008383
maxi mum nunber of next-hops to determ ne whet her the

at astyone interpediate node . should continue to )
pr ok)g'g at 0§ H’eEtﬁ%(ngﬁéFPoﬁ- Wg‘ﬁ’ée-“b 2@% GomERFaligheystem is a
mesAELRbrIRES BIenYded 18 MheshGRINM (MEASt i ng; and (d) if

t he maxi mum nunber of next-hops is greater than zero,
the at | east one internedi ate node sending the

desjx natqman- b . u gugest. ssa 0
tho 1 nal anr gy PE RBE AN, MR, HEMRRlin RaaapTngazed
mepFuikheentaeloest afesshgd andlihefmedshesmeatppors nt@sadetre UiRast
nu%gyr%e node receiving a nmeasurenent request nessage
the at | east one internedi ate node; (f) the source
node recogni zing froma source address and transaction
identifier that the measurenment request nessage is a
cop¥f-of amethgdiokgolleciingand gaporiing megpsuemenbuesets in a
ARSI r ' . ticasting of the..
o R ik # et e, b R DR BegpmGgigpapode
and @ figred destinatien vodeyhe cethahcaystigngi s a mesh net wor k

an e nodes are sh goints. (MPs). 19
PR AL R S M P —
meSEARULEThB! ihh debiinatidle HoWe! 8hg MRSk ufcsi®HekEhop-
. at least one internedi ate node; and a final

qde : al a
m"gfé%%%t Aderespingowberaip thedestinatipninede dosetmennuementickguast
desll0ahiRR: t,,request. nessage ..
met %ég?fil%% agig glt?c;hgtg‘%% giﬁ fgﬁgeggirvggﬁﬁgthe At 1835t e miermediate
nodfeand thet final-destipativn mede;- hopnul ti cast addr essi ng,
wh l.n .t he destination-npde:- based neasurenent request
o bLdh TeSoRiR: ror BNt ABf Hieptine PR SORE RO Moy Hanent
reqaiest 188s¥ago M Beifitia®d SR Hiadioft nDASCorANEtih NSt fehf¥ne measprement
dest i :}g%l on node; (ii)_in response to receiving tHe

reoyesieat tam dﬁ%%é%d%dr@mremqu asquerbgBesyege and
serdf & misutGRtA N RpbA mBRIE. €8 ﬂgeugo'ﬁ%ceaﬁocie? ast one

(c) in response to receiving the destination-node-based measurement
. request message, the at least one intermediate node decrementing a maximum
number of next-hops to determine whether the at least one intermediate node
should continue to propagate the destination-node-based measurement request
message via next-hop multicasting; and

(d) if the maximum number of next-hops is greater than zero, the at least
one intermediate node sending the destination-node-based measurement request

message to the final destination node via next-hop multicasting.

17 The method of claim 16 further comprising:

(e) the source node receiving a measurement request message from the at

least one intermediate node;
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measur enent requested by the destination-node-based
nmeasur ement request nessage and sends a neasurenent

WO epeonoressage to the source node; (iii) in reGpUSEE6/008383
to receiving the destination-node-based neasurenent

re% egt nessagg, the at .| egst one internpedi ate node

dec beﬁ?n?‘gﬂﬁe de TEFABALABR LTBR AR 8pdrass ams; Bppsarion

idewbigilel @hat RBe aheh ABSAD Geb L MBLHBE SisN® q:%p% hruldl ongoing
conti nue to propagate the destination-node-base

tragsagbioneABdt request nessage via next-hop mul ticasting;

an i [ e i r__of t-hops,.i s, greater
thg(ﬁs zt\él)reo s Bﬁ?g a eagg gér%glp Nt er rrﬁg%l)ﬁgf emﬁlztd(éasggﬁdg the
meberedesi roqidsd mazeage. based neasur enent request nessage

to the final destination node via next-hop
mul ticasting.20. The system of claim 19 wherein the

cConBuNi aafel 1ABLHMSHENAINS 18 WESBi 8l MY EmASek e %};%Pegnﬁ isa

are mesh points (MPs). 21. Acommuni cation syste
megh ppbvarkindihe nades are meshwainis MBS results, the

system conprising: a source node; at |east one

i nternedi ate node; and a final destination node,

whelr%ei nA donymtrthizasion sgetendfdecdeotifg and reporting measurement

destination-node-.based neasurenent request nessage
resfiffilesyRieMm ERPTIREE! on node usi ng

desd @rirt®Rodldi cast / next - hopnul ti cast addressi ng,

wherei n the destination-node-based neasurenent request

nesddepstione fpitermediate sodes andat it is received by the

&t d6Asladnfabigh SR ALEO0C and the f1na
destination node; (I1) In response to receiving the
dest i nati) dhe soubeehasledendaauleatination-eguledhséE aeagerement
t final ti.nation. de conduycts at | east .one

h [ ] [
reqhdst meAEs o the AL o RACCIEERE e Mafionat o Sed-hop-

mulB&SHAEIRBIinE SAHSRIN IIRSEAARAANA .NS8AHSscd HEASYERAFR Yequest
report nessage to the source node; (i) In response to

mepsage iy mHyticayt ishtthab il isrreneivied badbe atrdeastromesntermediate
mod R e e o of “mext - hops. (o det er m ne
whet her (iheimt regmmbe onte imetdvingdi Biee dedinshwithéie-based
megé)ur}'tein%lrjl retzqcl)leg{ %gggge?tﬁehﬁnﬁ%%ts{igggi&? qu)c?g go%d%%’?seg: least one
measurement requested by the destination-node-based measurement request
message and sends a measurement report message to the source node;

(iii) in response to receiving the destination-node-based
measurement request message, the at least one intermediate node decrements a
maximum number of next-hops to determine whether the at least one
intermediate node should continue to propagate the destination-node-based
measurement request message via next-hop multicasting; and

(iv) if the maximum number of next-hops is greater than zero, the at

least one intermediate node sends the destination-node-based measurement

request message to the final destination node via next-hop multicasting.
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measur enent request nessage via next-hop multicasting;
and (iv) if the maxi mum nunber of next-hops is greater
wao b@e/og®ep, the at | east one internedi at e nodePGENN06/008383
t he desti nati on-node- based neasurenent request nessage
to the final destination node via next-hop _
mul ticasting. 22. The system of claim 21 wherein the

CONPONI CPid SYktENSHERin® 19 WRSR i ShavesknAledtith JR9SS is a
are nmesh points (MPs).
mesh network and the nodes are mesh points (MPs).

21. A communication system for collecting and reporting measurement
results, the system comprising:

a source node;

at least one intermediate node; and

a final destination node, wherein:

(i) the source node sends a destination-node-based measurement
request message to the final destination node using destination-unicast/next-hop-
multicast addressing, wherein the destination-node-based measurement request
message is multicast such that it is received by the at least one intermediate
node and the final destination node;

(ii) in response to receiving the destination-node-based
measurement request message, the final destination node conducts at least one
measurement requested by the destination-node-based measurement request
message and sends a measurement report message to the source node;

(iii) in response to receiving the destination-node-based
measurement request message, the at least one intermediate node decrements a
maximum number of next-hops to determine whether the at least one
intermediate node should continue to propagate the destination-node-based
measurement request message via next-hop multicasting; and

(iv) if the maximum number of next-hops is greater than zero, the at
least one intermediate node sends the destination-node-based measurement

request message to the final destination node via next-hop multicasting.

22.  The system of claim 21 wherein the communication system is a

mesh network and the nodes are mesh points (MPs).
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