[000 1] METHOD FOR SENDI NG AN ACKNOALEDGEMENT TO AN

| NGRESS MESH PO NT IN A MESH NETWORK AND A MEDI UM
WERHOERR4GONTROL FRAME FORMAT [ 0002] FI ELD OF |MvER206031032

[ 0003] The present invention relates to wreless

communi cation systens. Mre particularly, the present
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| ocal area network (V\LAN) is a wreless network
[opoRpri sing two or nOrRIPBBOMNVIENTIONer connect ed vi a
wi rel ess |inks. The nesh nftvvork t |caII serves one
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hin the nesh network which contains a MAC

Mlc@emw ACKPHHn ingressiragsh rotntdIMP) il aeslssfrreeﬁvr@nk and a
d suppor t rey An I MP is a nesh
glmflategrcsaﬁ %t%wgg?él%efn e?é the nmesh WLAN and an
egress mesh point (EMP) is a nesh point through which
data exits the mesh WA by a STA is routed
[qopéﬁ'rthe IMP to the ENP%%W&E’ nmesh WLAN. [0006]
[doBE 802.4lk o5k AEAERI 0@ %r@enﬁet%fork (B %r\féiﬁeless network

defining the wireless protocol for a nmesh W
c@uprising tWEPENRGemesh poimisl urtqg:oamqterbmnvmlkwdmkéd gagmesh

ngﬁ or}sg{\;@tlcalfi\fgl ggﬁeg &Oen&f Gadr lx!vﬁ‘giegs %@ tzl‘oxfjsk k$'l’§£)yw?ttlnln the

ers. urren ow edgenent
op@abiagi range (DéShe’lﬁ:teshnrekwbrk aAnmeth pem\nm lang ientity w1thm the

Irguéilt I pI e ho%lchaéo%teru% u ﬂ’le_A% rphtygl%aPF ayer r(Hglt-l'%)mterface to a
wireless medlum and supports WLAN mesh services. An IMP is a mesh point
through which data enters the mesh WLAN and an egress mesh point (EMP) is a
mesh point through which data exits the mesh WLAN. Data sent by a STA is
routed from the IMP to the EMP through the mesh WLAN.

[0006] IEEE 802.11 standards are one of the standards defining the
wireless protocol for a mesh WLAN. Current IEEE 802.11 standards define an
acknowledged mode that allows for more reliable data delivery at the lower
layers. However, the current acknowledgement mechanism does not work in a
mesh network since multiple hops are required over the mesh network before the
data is delivered to the destination.

[0007] In a mesh WLAN, a communication between an IMP and an EMP
can be required. As shown in Figure 2, a prior art MAC frame does not contain
IMP MAC address during the multi-hop transmissions. Therefore, the EMP is
unable to identify and communicate with the IMP. There is no mechanism or
frame format for sending an acknowledgement between the IMP and the EMP in

the mesh WLAN. This seriously limits the reliability of the data delivery. Since
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data is delivered to the destination. [0007] In a nmesh
WLAN, a communi cation between an | MP and an EMP can be
WO sgesiges As shown in Figure 2, a prior art NMNXQ/U$ANF31032
does not contain | MP MAC address during the nulti-hop
transm ssions. Therefore, the EMP is unable to
thele 'ﬁ hByA@K%Qﬁi% %Eﬁeéﬂ tHe 1P 4P theTEMPe the IMP cannot

mechanismor frane format for sending
kaok nbiklecthe tbnaughethganesh peiwonio baa deem eorgwly recefyed by the
E:[{ﬁﬁh WLAN. This seriously limts the reliability of

€ data delivery. Sincethere is no ACK nechani sm
between the I MP and the EMP, the | MP cannot know i f
t he data through the nesh rk _has been correctly
[G098ki ved by the EMP. [000 Y [0009] The present
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det ai I ed un%rst andi ng of the invention may be had
OF PERSPEIRG R PRAPhg description of a preferred
enbodi ment, given by way of exanple and to

[0010] BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to

be understood in conjunction with the accompanying drawing wherein:

[0012] Figure 1 is a diagram of a mesh WLAN in which the present
invention is implemented;

[0013] Figure 2 is a diagram of a prior art MAC frame;

[0014] Figure 3 is a signaling diagram for transmission of data and

acknowledgement between an IMP, an EMP and intervening mesh points in
accordance with the present invention;

[0015] Figure 4 is a diagram of a mesh MAC frame in accordance with the
present invention; and

[0016] Figure 5 is a flow diagram of a process for sending an ACK to the

IMP in accordance with the present invention.



be understood in conjunction wth the acconpanying

drawi ng wherein: [0012] Figure 1 is a diagramof a
worsmhoMiusN i n whi ch the present invention is PCT/US2005/031032

i npl enented; [0013] Figure 2 is a diagramof a prior

art MAC frane; [0014] Figure 3 is a signaling diagram
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[(U20¢T tYR8gRfe 1 ﬁtaQﬁE?_x% of Qﬁéﬂeﬁﬁ)lhﬂr e WalA$300 comprising
envi r onnen [ 0019 he present invention is
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[(@G021¢XenplBdty seas by\WhaSTIOW02 Gmrnmtsd fipne bgh&ne(sa)pdiﬂsho44 to
poi.nts 104i-104h. In thjs exanpple,. nesh point 1044 i$

oBiteR g ol 164 thrspe rhe fRtsrmsgiate medtoppts i g mesh

WRANL10® ok Iﬁ?é?ﬁetbé/ccéﬁ.el\/ﬁfﬁpl%%ta paths can be established within

the mesh WLAN 100. As an example, two different data paths from the IMP
mesh point 1044 to the EMP mesh point 104; are illustrated by the solid lines

designated "A" and "B" in Figure 1.

[0022] As aforementioned with reference to Figure 2, a drawback with the
prior art 802.11 MAC frame format is that the IMP address is not included in the
MAC frame in a multi-hop transmission. The present invention solves this
problem by including the IMP address in the MAC frame 400. Referring to
Figure 4, a diagram of a mesh MAC frame 200 in accordance with the present
invention is shown. The MAC frame 200 includes a MAC header 204, a frame
body 212 and a frame check sequence (FCS) field 214. This aspect of the MAC
frame format is same to the one in prior art, which guarantees backward
compatibility. The MAC header 204 includes a frame control, a duration/ID,
address 1, address 2, address 3, a sequence control and address 4. These elements

are well known to those of skill in the art.



[0021] Data sent by the STA 102 is routed from one
mesh point 1044 to another nesh point 1042 through the
WO mioensmas at e mesh points in the mesh W.AN 100pEDUS100£031032
Internet access. Miltiple data paths can be
establ i shed within the nesh WLAN 100. As an exanpl e,
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\ P ) f j I
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NAfellK deoam the E§IDd@42. | t shoul d be noted that the MAC
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mesh
of a data packet and an ACK between an IMP (in this example mesh point 1044),

an EMP (in this example mesh point 1042) and intermediate mesh points 104,
104s, 1046, 1043, (not all of which are shown in Figure 3 for convenience), in
accordance with the present invention. The data packet is forwarded from the
IMP 1044 to the EMP 1042 through the intermediate mesh points 1047, 104s,
1046, 1043. As will be explained in detail hereinafter, the MAC frame 200
contains both IMP 1044 and EMP 1042 addresses in the IMP address field 206
and the EMP address field 208. When the intermediate mesh points 1047, 104s,
1046, 1043 and the EMP 104; receive a data packet successfully, the intermediate
mesh points 1047, 104, 1046, 1043 and the EMP 1042 send an ACK to either the
preceding intermediate mesh point or the IMP 1044. It should be noted that
Figure 3 is an example and zero or any number of intermediate mesh points may

exist between the IMP 1044+ and the EMP 104;. Additionally, the intermediate
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field 202 may be included in any |location in the

MACf rane 200 and the length of the | MP and EMP address
wo c@badsi4ney vary. [0024] Arouting function i s pOBRUSBbY/E1032

in each mesh point, which allows the nesh point, based

on the EMP address included in the mesh control field
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patlket ieforweddagiaaramay be diffeyertmesh pointe | MP 1044

i ves nopn- acknow edgenent . the, | MP 104
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aqlmowledgement: meghanive opsrates i P ?ﬁ’tlﬁe{:%(’l .data

abl3 ANk d it For mose RelfiID@hiaGafiRl (88 [P, HTTP); 2) single-
transmssion along data path "B" of a dat’a ‘packet and
hap datakadmewdedzement for(tehableidate teampfes; HeombpathEMP-to-IMP

1044 n_E (LR thi X I h ;) 4

apil peieop dhia afloio M GHRTE. Br TRR- YR AT (e
signkliag); Mgﬂ th@ic&nﬁhmggeinﬁnﬂog bigh-thréughpuepaeketelosenesilient,
in accordance with_ the present j.nvention. The data
dplayieepsitive F%H@aé@r’fqe&pﬂli@?mw SHEATERE) he EMP 1042

[(jdmgugh tie iHat efifRdi Ab&e, TREMPLSTMP 188dhowlfdomed? . the
1043. As will be explained in detail hereinafter, the

aumdpvﬂa@gmn@ads done thneygheilithe pathg Whenayeripe EN)receives a
j i d t .
pREKH SEEFEy Lt P8 ghOEAEP SR hlck St CR o B briifialc using the

IMMaddré&imclutied in thddstepvied pableetEMP 1042 recei ve a data

acket successfully,. the . internediate mesh points
[ , 1048, 4@,60%@43%%& L P4 Bcugyyedgement)y fhe

aBkiWAkdEdIRe S A6KH NGveR RETRAWRES tHEBGAn HAitfihg HeshBint and
I MP 1044. It should be noted that Figure 3 is an
txnert immediatecregeigingamgsinpeivér of i nt er medi ate mesh
[(R?JQT US Mhe third mode, (combined EMP-to-IMP acknowledgement and
single hop acknowledgemeht), combines the first mode and the second mode.
[0030] In the fourth mode, no acknowledgement is required between the
IMP and the EMP. Although this impacts the reliability of the data delivery, it
reduces the delay in transmission.
[0031] A new frame subtype for the frame subtype information element in
the frame control field 210 (shown in Figure 4) is also defined for indicating that
the MAC frame 200 includes the IMP address field 206 and the EMP address
field 208. The frame control field 210 may also inform which acknowledgement
mode among the four modes stated above is to be used for this data packet.
[0032] For the first and third mode among the four modes stated above, the
MAC frame format allows for an EMP-to-IMP ACK to be transmitted through

another path different from the one used for transmission of the data packet. To

reduce the delay of transmission, the sender does not need to wait for the ACK to
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exi st between the |IMP 1044 and the EMP 1042.

Additionally, the internedi atenesh points used to send
wo bwedEdwny be sanme nesh points via which the Pet/Es2005/031032

packet is forwarded or may be different nesh points.
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Anew frame subtype for the frame subtype informatiaon
prdfexred embadiments or in various combinations with or without other features

and elements of the present invention.



the frame control field 210 (shown in Figure 4) is
al so defined for indicating that the MAC frame 200

w0 nwbaoshkess t he | MP address field 206 and t he EMRCEUS2N6S631032
field 208. The franme control field 210 nay al so i nform
whi ch acknomﬂedgenentgﬂxgﬁ 3 n he four nodes stated
above is to be used f P packet. [0032] For
the first and third node anong the four nodes stated
above, the MAC frane format allows for an EMP-to-I M
ACK 1.0 beﬁwﬁmmstatém(tm‘ﬁd&gmpaisbtgqer pat h di fferent
fromthe pne used faor transm ssi packet
o rBatice R meoErns Loptd AR S M MARYERER o e
not need towait for the ACKtobe received before

Ziﬂd %qﬁ%aﬁeﬁ%ﬁ&mf%t}%{'ﬂ% rﬁf?Sﬁm%éwe%{%e t he

bul k ACKcan be used to reduce traffic on the network.

An ACK can al so be sent purposely via different paths
depehdi ndherSEAef anyaieredingembodiment geing I Ele80d &1 wireless
ﬁ&gée$t|on of ACKs with data. This nechani sm coul d be
PUSed 1 or del ay sensitive and error tolerant

appl i cations such as voice appllcatlon [ 0033] Figure

5is a fl mnof f.or sendj an .
Aa< o 1 AR P s RiRe ooy Emenh esipe JEE 08 L1 Virelss
phdt¥&@M.i on. AMAC frame is generated by attaching a MAC

header to a data packet (step 302). The MAC header
includes fields for an | MP address and an EMP addr ess.

e AC MRS of ApCh S SRRl AT hbles

or via oneé or nore | e nesh poin

pB@ddols. The i nternedi ate nmesh point, if there is any,
and the EMP sends an ACK for successful reception of
the data packet to the IMP (step 306). [0034] Although

the §eat ungssSTAdASPRGIRg EMBodIERHENisingd 8OD 15D wiFcless
described in the preferred enbodi ments in particul ar

prdaedlnat i ons, each feature or el ement can be used
al one MAthout the other features and el ements of the

7. The STA of any preceding embodiment using 802.16 wireless

protocols.

8. The STA of any preceding embodiment wherein the MAC frame

includes an IMP address.

9. The STA of embodiment 8 wherein the IMP address indicates an
address of an ingress point to a MESH network.

10. The STA of any preceding embodiment wherein the MAC frame
includes a MAC header.



preferred enbodi nents or in various conbinations wth
or wthout other features and el enents of the present
wo moensidson. EMBODI MENTS 1. A wirel ess station (IEIBYS2005/031032
conpri si ng: neans for processing a nediun1access
contr ol %ﬁgf% ane. 2. The STA enbo
use th a Tﬁétfmkpresednm &mbp H?e%tnv éBf—‘ HY,!,XC frame

hﬁﬁpﬁgﬁm§%he%%ﬁ pg | EEE 802. 11 wireless protocols 4.
The STAof any precedi ng enbodi ment using | EEE 802. 11s

Wi rel ess protocols 5. The STA of any precedi ng

enbo 802 15 I 0 I
of oty pribe ST RS Areclibe ERRaRRBAC G ReRinthe MECTHAine
1rnﬂlﬂlé§<‘a05rsme7;healh§eqﬁ'6ﬂc@ﬁelany pr ecedi ng enbodi ment

using 802.16 wirel ess protocols. 8 The STA of any
precedi ng enbodi nent wherein the MAC frane includes an

| MP pldr egs. sPA o-mﬁly%r%c&fmg ERHARBht heheh &h8 MAE frame

| MP address 1 ndicatés an address of an ingress point
inaudesvEMA hbeadsrland the MAE IsTdeninchides prisameg icogtrol.

enbodi nrent wherein the MAC frame includes a MAC

header. 11. The STA of any precedi ng enbodi nent wherein

t he MAC fTHRn®TAN] anjrepreaedlhgmﬂmdﬂylentlﬁrheﬂ'd‘iﬂ tBE MAC frame

an reced
1nc11¥de% a MAd ﬂgadeer an ItEE%A érnmtc u%e%%grraaonIID

15. The STA of any preceding embodiment wherein the MAC frame
includes a MAC header and the MAC header includes an address field.

16. The STA of any preceding embodiment wherein the MAC frame
includes a MAC header and the MAC header includes a plurality of address
fields.

17. The STA of any preceding embodiment wherein the MAC frame

includes a MAC header and the MAC header includes a sequence control.

18. The STA of any preceding embodiment wherein the MAC frame
includes a MAC header and the MAC header includes a mesh control field.

19. The STA of any preceding embodiment wherein the MAC frame
includes a mesh control field and the mesh control field includes an IMP address

field.



i ncludes a franme check sequence field. 13. The STA of
any precedi ng enbodi nent wherein the MAC frane

wo nowbaosikess a MAC header and the MAC header i nclROBESR®05/031032
frame control. 14. The STA of any precedi ng enbodi nent
wherei n the C frame inc)].udes a MAC header apd
MAC #Headdie HER I @DYPTEEEcing SHNopmen) wherein e&\ﬁxér@ame

iR EFR A MRS TR NBI antBE ShdihichBtrifelfl irFEddsG EM®Sdaress
MAC header and the MAC header includes an address

fieldel d. 16. The STA of any precedi ng enbodi ment wherein
the MAC frane includes a MAC header and the MAC header
includes a plurality of address fields. 17. The STA of
any 2r.ec &l A ofmmbodmnent2ewherein the RME afldesss field indicates
i ncl udes, a MAC header anght he C header includes a

2R LETRSA PAISFAIR 3 Wirgless mgsh 8¢V FK- any precedi ng

enbodi ment wherein the MAC franme includes a MAC header
and the MAC header includes a nmesh _control field. 19.
The Z2¥A dFheafffAppt cayi prgceding cimbodiment comprising wagans for

' C [, 5.2l d and the nesh
S%:Igﬁ.{{?gh%ﬁgﬁgﬁflg% ur(?itgtso %gfm%dgg%lrséss field.20. The
STA of any precedi ng enbodi nent wherein the MAC frane
I ncl ydes ontrol field and.th sh.contr .
(1ot 8 by of B taerl i EnpPime YEept SHRGYTA is an
irrRQIbdIRD 0 £hesheleblvbrk, HBe BWR Bsbir@8sipt beAr aélﬁdi“ﬂad%inent
an egress point froma wreless mesh network. 22. The
dsrardsrasgenjated slabalimis @peRli nent conpri si ng neans for
sendi ng an acknow edgenent to an | MP address.

23. The STA of any preceding embodiment wherein if the STA is an
ingress point to a mesh network, the STA upon receipt of a negative

acknowledgement retransmits associated data in its queue.

24. The STA of any preceding embodiment wherein if the STA is an
ingress point to a mesh network, the STA when not receiving an
acknowledgement or a negative acknowledgement after a certain time period,

discards associated data in its queue.

25. The STA of any preceding embodiment wherein upon successful

receipt of the MAC frame sending an acknowledgment.

26. The STA of embodiment 25 wherein the acknowledgment follow a
different path in the mesh network than the MAC frame.

27. The STA of embodiment 25 wherein the acknowledgement is sent

using a single hop delivery over a mesh network.

9.



23. The STA of any precedi ng enbodi nent wherein if the
STA is an ingress point to a nesh network, the STAupon
wo emmeopi440f an acknow edgenment di scards associ BtBUSTA4/@31032

inits queue. 23. The STA of any precedi ng enbodi nent
wherein if the STAis_an ingress point to a negsh )

net vt k, TheeS Kyaf alﬁéﬂd%@éﬂ%twla?refp : arlerggement is sent
uSnk oMb RIS TRBAliOl AR M alfledSoWorked data in its

queue. 24. The STA of any precedi ng enbodi nent wherein

if the STAis an ingress point to a nmesh network, the

STA yhen qot cel vi . .

neaat ve HOSTAPEhARRR: 26 SRAIEERE AR o adhnent is gentto
aflis@eEdaddesaci ated data in its queue. 25. The STA of

any precedi ng enbodi nent wherein upon successf ul

recei pt of the MAC frane sendi ng an acknow edgnent.

26. dJdwe Sﬂi‘é@r&mc{@ﬁkp@@? ﬁ*ﬁ@fﬁﬁ hﬂlé J&n@ﬁl@d@%@ﬁ&ﬁ@@ﬁt to

follow a different path in the mesh network than the
avi@resaaddresyusinge Srpledopaiato arimavledgement ei n t he

acknowl edgenent is sent using a single hop delivery
over a mesh network.28. The STA of enbodi nent 25
wher®i.n tTie a8RAowfedggnent iof smbbdimsértg d-21 wherein no

| tiple-hop .delivery over a nesh network. 29. The
a%lgm&r}%ﬁ@nt25 wherein the acknow edgnent is sent
to an ingress address. 30. The STAof enbodi nent 25
wherei n t he acknowl edgenent is sent to an ingress

frbAfa \%@'egg adlre Qgt?aﬂfu%ﬁet@é)g&cﬂ%ggs 1-21 wherein no
ag}(no e ts IS Se .

gemen

33. The STA of embodiment 25 wherein the acknowledgement is sent
from an egress address to an ingress address using a single-hop data

acknowledgement.

34. The STA of any preceding claim wherein the STA transmits a next

frame prior to receiving an acknowledgement from a prior frame.
35. A mesh system comprising at least one STA of any preceding claim.

36. The mesh system comprising a STA of any one of claim 1-34 and at

least one other STA.
37. A method employing a STA of any one of claim 1-34.

38. A method employing a mesh system of any one of claims 35-36.
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32. The STA of enbodi nent 25 wherein the
acknow edgnent is sent froman egress address to an
wo ngsesig4address. 33. The STA of enbodi nent 25pathes®d31031032
the acknow edgenent is sent froman egress address to
kgg;ess address usi.ng a single-hop data
ack wethAd compristhE STAof any precedi ng cl ai m

wherﬁoolalﬂga%&lﬁmgsscoﬁmﬁw h @Bl i Or to
recei ving an acknow edgenment froma prior frame. 35.

Amesh system conprising at | east one STAof any

precedi ngncl ai 3 i i
D e s pa e RS-0 Ba s RGOV Dficon 7.
STA. 37. A nethod enploylng a STAof any one of claim

1-34, 38. sh syste of (an one
of *cbhy mTHeTeRod st SRRRIRGE LofE re Hhg Sehaitap

medi um access control (MAC) franme. 40. The net hod of
enbodi nent 39 for use with a wireless station (STA).

41 dhe rehoeathod of Apodinexafensmdinentssid-4 hugingdHEE 802.11

The nmet hod of any one of enbodi nents
tle gt°§§s1 EEE 802. 11 wirel ess protocols. 43. The
met hod of any one of enbodi ments 39-42 using | EEE

802. 11s 'rele pr.otocol s, 44. The hod of
of ehbodi ermethegiof sny ons gt %Eodlfsewmﬁéﬁgs%s% DitEa02.11s
qu@les'ggﬁ,ogg@&lgod of any one of enbodi nments 39-44 using

5 wirel ess protocols.

44. The method of any one of embodiments 39-43 using 802.15 wireless

protocols.

45. The method of any one of embodiments 39-44 using 802.15.5

wireless protocols.

46. The method of any one of embodiments 39-45 using 802.16 wireless

protocols.

47. The method of any one of embodiments 39-46 wherein the MAC

frame includes an IMP address.

48. The method of embodiment 47 wherein the IMP address indicates

an address of an ingress point to a MESH network.

49. The method of any one of embodiments 39-48 wherein the MAC

frame includes a MAC header.
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46. The nethod of any one of enbodi nents 39-45 using

802.16 wireless protocols. 47. The nethod of any one
wmbooenkiadi nents 39-46 wherein the MAC frane i nedIUS®0H081032

| MP address. 48. The nethod of enbodi nent 47 wherein

the | MP address indjcates an address of an ingress

poi rR0- t o Thenmethodeaf\askonesof embedimpentsd94P whereygnhe MAC
P%%J4 erein the MAC frame includes a MAC
ﬁﬁﬁﬁgﬂuﬁggéé ﬁo%@d of any one of enbodi nents 39-49
wherein the MAC frane includes a frane body 51. The

met d of,,an enbodi rein. th
ranti ntebetibd o an iR Ral 14 3  Fhil fpdRiac
frﬁﬁiehﬁdluafes ampara®ehétk segbheterfid.s 39-51 vvher ein the MAC

frame includes a MAC header and the MAC header
includes a frame control. 53. The nethod of any one of

51% %gﬂ%% e/rh,ﬁ{ bﬁb bhEmDEEn{endBoigICl HEREn fhdEAC
hea er and the MAC he I ncludes a duration/|D. 54.

frie ineludesl ad\ﬂAé}dg,eadaeand tle&'rfMe?(ﬁ heades iggudes afieames epntrnd.
MAC franme i ncludes a MAC header and t he MAC header
i ncl udes an address field. 55. The nethod of any one
of esdhodiTRNhSthHA- &%nwaﬁ@bflembedlhﬂhﬁti BasB2 whetein¢ke MAC

MAC header and the MAC head ' Iurallt
framerisslndes 8| MAC hpaderrgnd the ﬁ%@g %xyndﬁé diratid/fD.

enbodi nents 39-55 wherein the MAC frane |ncludes a MAC

header and the MAC header includes a seguence contro

57. She (Mtchwethod efanyooes of cahbdisionss 88-580whereimsheMAC
fI!:arI]l‘lee i'\r/njgl%des a MAC header and the MAC header includes an address field.

55. The method of any one of embodiments 39-54 wherein the MAC
frame includes a MAC header and the MAC header includes a plurality of
address fields.

56. The method of any one of embodiments 39-55 wherein the MAC

frame includes a MAC header and the MAC header includes a sequence control.

57. The method of any one of embodiments 39-56 wherein the MAC
frame includes a MAC header and the MAC header includes a mesh control field.

58. The method of any one of embodiments 39-57 wherein the MAC

frame includes a mesh control field and the mesh control field includes an IMP

address field.

-12-



frame i ncludes a MACheader and the MACheader i ncl udes

a nesh control field. 58. The nethod of any one of
wenediment s 39-57 wherein the MAC frane i ncl uPERUS2005/031032

nmesh control field and the nesh control field includes

an | MP address field.59. The npthod of _any ope 0
onboRf-re e Wethas rAmeoRe phembpdens a0t %cwha@én ghe MAC

R ineRAkS leééheéoﬁtx%l‘ ﬁefd%d%hn@f@oh@xlol fieRl ﬂchﬂ% HHEMP

an EMP address field. 60. The nmethod of any one of
addessifinkdnt s 39-59 wherein the EMP address field

i ndi cates an egress point froma wreless nesh

network. 61. The method of any one of enbodi nents

39- 660.corMte mietlgpdsehshyngna bl ambodinteriy 8958 wherein th&/EMP
address 62, The nethod aof any one of enbodi nent
address figlldndicates an egreagrppiat g‘ﬁz’f %&’F@‘i%ssﬁﬂ? ngtyo. E'mes h
network, the STAupon receipt of an acknow edgenent
dlscards associ ated data in its queue. 63. The nethod

of afl orheghethedobameenenfsgbedingns 890 comprisingFapding an
agknowrlgtgge orgn ]{I\&P%dHF Q network, the STA upon

a negative ac nomAedgenent retransmts
aSSOC|ated data in its queue. 64. The nethod of any

one od| nt.s .39-63 ere t S .an
ingr& thod of aRY Ang, @%ﬁ\f’wﬁsﬁelﬂéﬁthe STAis
aﬁ@ﬁﬁ'egé Pénétd a@ﬁﬂéé‘l@%ﬁﬂﬂ'ﬁ %@BMu@nﬁ@&ﬁ}Bﬁ of @n acknowledgement
acknow ‘edgenent after a certain time period, discards

dissarstsi assevatgdidata in its gqugueue. 65. The net hod of any

one of enbodi nents 39-64 wherein upon successful

recei pt of the MAC frane sendi ng an acknow edgnent .

66. Ghe rMEicmdtinid oéahpdhﬂaffmnl&ﬁinﬁeatse’o’aa& imherein if the STA is
agc1knré?'ggsegc%m€ ntt .‘]:lollnles network, the STA upon receipt of a negative

acknowledgement retransmits associated data in its queue.

64. The method of any one of embodiments 39-63 wherein if the STA is
an ingress point to a mesh network, the STA when not receiving an
acknowledgement or a negative acknowledgement after a certain time period,

discards associated data in its queue.

65. The method of any one of embodiments 39-64 wherein upon

successful receipt of the MAC frame sending an acknowledgment.

66. The method of embodiment 65 wherein the acknowledgment follow a
different path in the mesh network than the MAC frame.

67. The method of embodiment 65 wherein the acknowledgement is sent

using a single hop delivery over a mesh network.
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different path in the nmesh network than the MAC frane.

67. The net hod of enbodi nent 65 wherein the
w@edonosid4etigenent i s sent using a single hop dePdwEs3005/031032

over a nesh network.68. The nethod of enbodi nent 65

wherej n the acknow_ edgenent i ent, using a )

mul tf?%ﬂ e-Jﬁt&pmﬁ@ﬁ@éwgefsgﬂ%ﬁﬁ@ﬁr%%’hﬁfﬁmwdgm@nt is sent

iRl wehBfipRIAAIRREY BRrWRksh Retwtiikacknow edgnent i s

sent to an ingress address. 70. The nethod of

enbodi nent 65 wherein the acknow edgenent is sent to

an i pgre eSS hng: [ - .

ackro cansnRh i B LB noyledgment s sont

teahongmeenhddi@8s.64 wherein no acknow edgenent is sent.

72. The nmethod of enbodi nent 65 wherein the

acknow edgnent is sent froman egress address to an

i ngregs apkl @sthod 6BembbBnBRE bYW hefeif HROLLABRIed8Ement is sent

wherein the acknow edgenent is sent from an egress

te aaiegrese addness ngingsssinglerhopsiaiaapgnaylefigrrentaop dat a

acknow edgenent. 74. The nethod of any one of

enbodi nents 39-73 wherein the STA transmts a next

fr an®l.pr iThe tmethedebf/iany aneadk raviodilgentsni39iG4owlserein no

ag#liFor frame. CLAINS What is clainmed is: 1. In a nesh
AyledeepeS SPR%t i on system conprising a plurality

of mesh points that are wirelessly |inked together

such_that a data packet sent by a station (STA) is

r ecef #ed Be mathodpf embodiaent,§6iwhereinpby ackneylgdgment is sent

fmtgh%gregs%gg}@sg% B iﬁgx%sggé@re L rel ess communication

syste I um access contro

73. The method of embodiment 65 wherein the acknowledgement is sent
from an egress address to an ingress address using a single-hop data

acknowledgement.
74. The method of any one of embodiments 39-73 wherein the STA

transmits a next frame prior to receiving an acknowledgement from a prior

frame.
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(MAC) frane for transm ssion of the data packet,
conprising: a field conprising an | MP address, whereby
wanoaokesvd edgenment (ACK) for successful receppdDOSDHNS/031032
the data packet is sent to the IMP. 2. The MAC frane

of claim 1further conpri Sﬁ&-ﬁg egress nesh poi nt

(EMP) address. 3. The MA of claim2 wherein a
What® camleqs: field of the MAC frame indicates that

the MAC franme contains the | VP address and the EMP
addr &ss. 1»amggh wivelgss gommamicationsystephequepmsiag ppdwality of

. [
i oftts tha dre b0 M BEFHLPEL AAHEE 4 Bla packet sent by a
statiobth@®TYAGs freceireddfy ah dmgre®s wiesh pomtt(MMPAGKordexentprovide a
an.El\{I):’- %ﬁ)- Il\ﬁ] dat,a acknow edg\em&*ntt node. g The MAC 1
SPIARe O PP PP " r A OPHRERIE APK SES 1B TRRAIm access contro
(BIATY | fRarh® Pord R4 @s ndie kiAW Elek)@40a acROY] omprisibige MAC frane
of claim?2 wherein the ACKis sent in a conbi ned

EVP- & Seldvomepidsing a9l 181 hagdrest.a acknow edgement node. 8.
The %ﬁ%‘%)?aﬁpa%o%@dé&n%n%&é%) gb&tﬁﬁcefs%ﬁgﬁ%%@gﬂbé oF the data

fiel cates that "no ackno genen e sen
phdkettiheerddbdhpdbltet . 9. The MAC franme of claim
Iwherein the ACKis transmtted through a path
different froma path used for transm ssion of the

dat a2 packpie MAC frdhe olMiiGirh N daRheF coth@ishf a &k Medh point
bul k ACK is used for acknow edging nultiple data

(%Wé‘f@?esi-l. The MAC frame of claim9 wherein the
ACKi s sent via a different

3. The MAC frame of claim 2 wherein a frame control field of the MAC
frame indicates that the MAC frame contains the IMP address and the EMP

address.

4, The MAC frame of claim 2 wherein a frame control field of the MAC

frame indicates an acknowledgement mode to be used for the data packet.

5. The MAC frame of claim 2 wherein the ACK is sent in an EMP-to-
IMP data acknowledgement mode.

6. The MAC frame of claim 1 wherein the ACK is sent in a single-hop

data acknowledgement mode.

7. The MAC frame of claim 2 wherein the ACK is sent in a combined
EMP-to-IMP and single-hop data acknowledgement mode.
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path in purpose depending on traffic level. 12. In a
mesh wirel ess communi cati on system conprising a
w@baos@bisty of nesh points that are wirel essly PETksm05/031032
together such that a data packet sent by a station
(STG% Is received by an ingress nmesh point (I1M) and
f or viar de@hed1Af feaype efclaimsf whereip thefypme; canprolieldiipdicates

O b flfinBw REEMIER; Dol Be KB oA LSS ARBTTUNI Cati on
sendi ng an ac edgenent
(A(%Qfor the data packet to the IMP, conprising:
Or artbm s ShsMAF ttge SEIGET A b SreiR eng MO s R Bl goen

?m{n aifsér&mamsa haisel W RaasmEsioand the dktdpadkdt.ess;
orwarding th Cirane tothe EMPvia zero or nore

i nternmedi ate nesh poi nt; and sendi ng an ACK for

SUCCﬁﬁSf oy e %F{aoéf ﬁlgﬁnd@t@hé}@ﬁ# [phlk e |1§/P used for

wherein a frane control
aékxmlvsdedgmgmmp@ datampecketdi cat es that the MAC frane
contains the | MP address and the EMP address. 14. The
net hod of claim 12 wherein a frane control field of

the MAC fIRMAOWhsalof sladk Pwkaenh egeCHNE sehidatacdifferent
used for the data packet, 15 The nmet hod of claim12

poheinepurpesfedoRerAngsehiraflic gKelEVP- t o- | P dat a
acknow edgenent node. 16. The nethod of claim 12
wherein the ACK is sent in a single-hop data
ac kntiu edgeneesh wirdless doinmiihicabion lspstens copiprisimg 2 plurality of

IR0 LS 00 3o B R SRIPLIS B ol i oAl by o

statlon (STA) is received by an ingress mesh point (IMP) and forwarded to an
egress mesh point (EMP) in order to provide a service by the mesh wireless
communication system, a method for sending an acknowledgement (ACK) for the
data packet to the IMP, comprising:

generating a medium access control (MAC) frame for transmission of a
data packet, the MAC frame including a field comprising an IMP address and an
EMP address;

forwarding the MAC frame to the EMP via zero or more intermediate mesh
point; and

sending an ACK for successful reception of the data packet to the IMP.

13. The method of claim 12 wherein a frame control field of the MAC
frame indicates that the MAC frame contains the IMP address and the EMP

address.

14. The method of claim 12 wherein a frame control field of the MAC

frame indicates an acknowledgement mode to be used for the data packet.
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18. The nmethod of claim 17 wherein the frane contro
field indicates that no acknow edgenent shoul d be sent

w0 sedig4ddat a packet. 19. The net hod of cl ai mB@r/US2005/031032
wherein the ACKis transmtted through a path different
froma path used for transm ssion of the data packet.

20. lhe riderraethed of¢laim,l2 whereindhe AL Koigispninman EMPstogl MP
dge{(gﬁba?%%ggghgguﬂgltiple data packets. 21. The
net%o o] I

alm 19 wherein the ACKis sent via a
different path in purpose depending on traffic |evel.

16. The method of claim 12 wherein the ACK is sent in a single-hop

data acknowledgement mode.

17. The method of claim 12 wherein the ACK is sent in a combined
EMP-to-IMP and single-hop data acknowledgement mode.

18. The method of claim 17 wherein the frame control field indicates

that no acknowledgement should be sent for the data packet.

19. The method of claim 12 wherein the ACK is transmitted through a

path different from a path used for transmission of the data packet.

20. The method of claim 19 wherein a bulk ACK is used for
acknowledging multiple data packets.

21. The method of claim 19 wherein the ACK is sent via a different path

in purpose depending on traffic level.
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