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A Met hod, A Device and A Conputer Program Product for
Determ ning a Data Transm ssion Characteristic The
w@r@vesdseappl i cation clains the benefit of thepthbGEds/000483

St at es provisional application 61/019,681 (filed on 8

January 2008), the entire contents of which are

i ncorporated herein by reference for all purposes.

Techni cal Field Enbodinents relate to the field of

comuni cati on systens, such as wreless comuni cation

systens, for exanple. By way of exanple, enbodi nents

relate to a nethod of determ ning a data transm ssion

chd¥ Aatdhodst Ac Devhcpapnfich| Gerpeter R e_@ram |Bradnqtofor

relates to WMedi a distributed MAC protocol as well as

t he fuPetrerniniigres Mt AEENSHE ssiop\CharBEEe8dstis. 3

MAC, | EEE 802. 15.4 MAC and any ot her rel evant MAC

protocol s. Background In the current version of the

W Medi a standard, the existing |link feedback nmechani sm
The addemntf epplieedback EIoMms ecled ieEnd Hi ¢ ranNsifd tRYi @ Btates

every superfranme (65 ns). In nore detail, the current

proviegdhank sppahanisBhakh ouso | €1 r eEEI M®rort B SHOGRSY, Dhws),
transm ssion rate and the differential increase or

theSﬁﬁﬁ%@ﬁ%o%&%ﬁ%@sgktwH@@ﬁrar§tWﬁ%6¥pof§téﬂuﬂgféﬁ@kﬂpted

at the coherence

reference for all purposes.

Technical Field

Embodiments relate to the field of communication systems, such
as wireless communication systems, for example. By way of
example, embodiments relate to a method of determining a data
transmission characteristic. In particular, the present
invention relates to WiMedia distributed MAC protocol as well as
the future versions of IEEE 802.11 MAC, IEEE 802.15.3 MAC, IEEE

802.15.4 MAC and any other relevant MAC protocols.

Background

In the current version of the WiMedia standard, the existing
link feedback mechanism allows for feedback from receiver to
transmitter only every superframe (65 ms). In more detail, the
current feedback mechaﬁism allows the receiver to suggest the

transmission rate and the differential increase or decrease of
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time of channels can be nuch less than 65 ms . Hence,
there is a need for a feedback strategy that allows

wo oo09esses f requent | i nk feedback between a traPsSTBGL008/000483
and a receiver. Mreover, typically power control and
rate control algorithns are preferred to be
i npl emented at the transmtter side. The receiver
typi cally does not have the knomAedge of the transmt

tranos?n t :gloH%nce’How%ve§ pr? (?r ansm tr#cﬂpec? tt pc%r coherence

con s at

sever e and power contr ol o) thnB that have
ting Qe Baghedeath BRoties ol e . 181 | hat

can be |nplenented at the transmtter S|de. The

coherence tinme for UAB channels can be | ow ("65ns)
especi al ly under nobile environnments. The current

Henogy VEdicgeMAC al P6RE foF 2i Fredaddbatic sahardifsrh eddeys for

Superfrane (~65nms). The current feedback nmechani sm
moreglfirewrientie liakef eedba ok shegestn tehe tanamititey] emdr at e

and the differential increase or decrease of transmt
recepower.. Mdowever, aybioklieeaubaok qecthan sind hattecaontrol

cater to channels with [ ow coherence tine (<<65 ns) is
algodeésihmabkecApselieneet had lod | MBSl drbeen tial smaieertsaBditter

flexibility to incorporate the rate and power contro
sideat Thie rkransBrt tepisaUBy does not have the knowledge of the
transmit power. Hence, it is preferable to implement power
control algorithms at the transmitter. There are several rate
and power control algorithms that have been proposed in the

literature (see [5]-[8]) that can be implemented at the

transmitter side.

The coherence time for UWB channels can be low (<<65ms)
especially under mobile environments. The current WiMedia MAC
allows for link feedback mechanism every Superframe (~65ms). The

current feedback mechanism allows the receiver to suggest the

- transmission rate and the differential increase or decrease of

transmit power.

However, a link feedback mechanism that can cater to channels

with low coherence time (<<65 ms) 1is desirable.
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is also desirable. In [3] , a schene based on using
reserved bits in Bl ock Acknowl edgenent (B-ACK) franes
wQ 24ovissssaiggest ed. The B- ACK franme acknow edgeBCT/SGI008D00483
or incorrect receipt of the previous sequence of
frames and provides information for the transm ssion
of the next sequence of frames. However, it should be
noted that a transnmtter may send frames using No-
Acknowl edgenent _( ACK [ .CV.. en df . .iiqs
A s R SoRene 7 ange arPRuh ey ¥ Aeniba g o
. Whi ch acknow edgenent franmes may be sent to the. .
inCquBSHERT LOF RAyVARY PPHGBReHUGIRL ot (1 doirdiBisger side
., time of the_channel) . Mreover, it is desirable to
1S HaPe de3t & 2RAE - power control at the transnitter
(transmt power is known only at the transmtter and
several rate and power control algorithns that can be
i mpl emented at the transmtter have been proposed in
In [tXle lai tsehgmar basedeo5s]8Y ) resqrwgrhduiterins Bdfoctkhe
present invention, solutions are given for |ink
Ackrfcedciogekeby WBrAGKLofimamed cohlt ricd fuguees dubt viken BRAGK frame
W Medi a (ECVA specification [1] is based on the
ackndVedigasstandacd $2] )nspecedt etbgeiptces thHee pyelvdicuens
cater to | ow channel coherence tines (that can be nuch
seque@®® bifalir&heBBinaNgr 0% O 1 @il d i ffyr pOMLR ransmission
control and rate control to be incorporated

of the next sequence of frames. However, it should be noted that
a transmitter may send frames using No- Acknowledgement (No ACK)
policy. Even if acknowledgment frames are sent, the frequency
with which acknowledgement frames may be sent to the transmitter
may vary (independent of the coherence time of the channel).
Moreover, it is desirable to have rate and power control at the
transmitter (transmit power is known only at the transmitter and
several rate and power control algorithms that can be
implemented at the transmitter have been proposed in ‘the

literature; see [5]-[8]).

In embodiments of the present invention, solutions are given for
link feedback by ﬁsing command/control frames between two
WiMedia (ECMA specification [1l] 1s based on the WiMedia standard
[2]).specified devices. The solutions cater to low channel

coherence times (that can be much less than 65 ms) and some of
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at the transmtter node. Summary A nethod for
determ ning a data transm ssion characteristic,
wobmpesssedata are transmtted in at | east one PCT/SG2008/000483
superfrane, wherein each superframe is configured to
transmt a plurality of frames, is provided, the
nmet hod conprising: sending, in the superfrane, a
plurality of data transm ssion characteristic request
nessages to a receiver uestl
ther] Pani SOFORCERAT SEYEFT LIRS | TSR (A (iehdneorporated
receiver, wherein the data transn1SS|on characteristic
at t@@q&é@Psﬁé§§§§e§°§?e conmand/ control nessages;
receiving, in the superfranme, a plurality of data
transm ssion characteristic response nessages
i ncludi ng data transm ssion characteristic information
fromthe receiver in resSupRany the data transm ssion
characteristic request nessages wherein the data
A metthads flogsidenechanact ez i ddia tresponss Igssdgesicdegistic,
command/ control nessages; determning, fromthe data
wherdians@itgshes chanagietéstic dthfloyamt icony satpdrédasmepneherein
data transm ssion characteristic. Brief Description of
eacH @%Ip@rrﬁ\ﬂﬂaﬁgsigh@pﬂfﬁ%f@@ 2 e NMPisiaces ANda it of frames,
scal e, enphasis instead

is provided, the method comprising: sending, in the superframe, a
plurality of data transmission characteristic request messages to
a receiver for requesting data transmission characteristic
information from the receiver, wherein the data transmission
characteristic request messages are command/control messages;
receiving, in the superframe, a plurality of data transmission
characteristic response messages including'data transmission
characteristic information from the receiver in response to the
data transmission characteristic request messages wherein the
data transmission characteristic response messages are
command/control messages; determining, from the data transmission

characteristic information, at least one data transmission

characteristic.

Brief Description of the Drawings

The drawings are not necessarily to scale, emphasis instead

generally being placed upon illustrating the principles of



general ly being placed upon illustrating the

princi pl es ofvarious enbodi nents. In the foll ow ng
waole®ensgstd on, vari ous enbodi nents are descri beRCTBGH008/000483

reference to the follow ng drawi ngs, in which: FIG 1

shows the structure of a superfranme; FIG 2 shows the

illustration of a comunication system FIG 3 shows a

command/ control frame payl oad according to one

.enbodigg%gt.' FIL G 411 stggwsfakgonnand csont.rotl. fnraq;aa S ous
varipny GBE S REREPng P o BRet @hboH e its S F'E H S e h iR 15
command/ control franme payl oad_according to o ,
enb RS e AE BPECTEPEROATA EORRERRITI (T1° fiadeing
payl oad according to one enbodinent; FIG 7 shows a
drawigigfandfcWREFBE franme payl oad according to one
enbodinent; FIG 8 illustrates command/ control frane
p&ftoad Boewat $hacebrdfhgre ccbrre iR/, and FI G
9 shows a communi cati on device according to one
5 erficdi eshowsDeber ipliiphration of a communication system;
FIG. 3 shows a command/control frame payload according to
one embodiment;
FIG. 4 shows a command/control frame payload according to
one embodiment;
10 FIG. 5 shows a command/control frame payload according to
one embodiment;
FIG. 6 shows a command/control frame payload according to
one embodiment;
FIG. 7 shows a command/control frame payload according to
15 one embodiment;
FIG. 8 illustrates command/control frame payload formats
according to one embodiment} and
FIG. 9 shows a communication device according to one
embodiment.

20!

Description

As background information, under the ECMA standard, frame is
defined as unit of data transmitted by a dévice, and a superframe

is defined as periodic time interval used in the ECMA standard to
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As background i nformation, under the ECVA standard,
frame is defined as unit of data transmtted by a
waleovogsseand a superfrane is defined as peri odPCI/8GT088/000483
interval used in the ECVMA standard tocoordinate frane
transm ssi ons between devices, and is the basic timng
structure for franme transm ssions. A superfrane is
conposed of 256 Medi um Access Slots (MASs), and a
superfranme includes.a Beacon Period, (BP) followed a :
COOTFHZ the i GHS Rréﬁs‘&bﬁﬁjr‘P%%sb%t“ﬁ%erﬁae‘?evolf‘)eoséaca&? ﬁso?ée basic
~and a beacon can be transmtted within a beacon sl ot.
LimiRoVES TYGEREROAOF s T HRMOEBE ARSI P ETp et FFHRE Td@rmat it6n
I's about 65 ms . Beacon Period é@i%@nay be defined as
compg sgel pdd 286 VEAtuBetFated HICBS d dAThG PSR firgme
sends or listens for beacons according to the ECVA
inclgidesdar Beagnd Pheiver Bbeatohlomgd risf e daga wegrieslt-i 4nBP
regardi ng such as the reservation of tinme slots in the
compiriiselser dambepept odea &ac hs baiper faraiea derds wiatnh ba BP
whi ch extends over one or nore contiguous Medi um
tranReaesedShatsi aMASSacolrl S od. A NS rates: iidie ikasifc 256 ps and
structure of superframe 110 according to the ECVA
a supeardand. qkatcsyper frapsud 165 coit aldiicdh RaGYd N§r)Ofday be
01 followed by a data period 102, wherein franme is

defifell Bedaapebl oF daha d&ansrid ted D dQVikRing which it
superfrane is conposed of 256 MASs 103.

sends or listens for beacons according to the ECMA standard, and

the term beacon may refer to information regarding such as the

reservation of time slots in the further data period. Each

superframe starts with a BP, which extends over one or more

contiguous Medium Access Slots (MASs).

FIG. 1 illustrates the basic structure of superframe 110
according to the ECMA standard. The superframe 110 contains a
beacon period 101 foilowed by a data period 102, wherein frame is
defined as unit of data transmitted by a device. A superframe is

composed of 256 MASs 103.

FIG. 2 shows an illustration of a communication system 200
including communication devices A to H (211-218). In one
embodiment, the communication system may be an ad-hoc

communication group (beacon group) 200 including ad-hoc
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FIG 2 shows an illustration of a comunicati on system
200 i ncl udi ng conmmuni cati on devices Ato H (211-218)

w0 pooongs3enbodi ment, the communi cati on syst em nByT/B&20a8000483
ad- hoc conmuni cati on group (beacon group) 200
i ncl udi ng ad- hocconmmuni cati on devices A to H (211
-218), wherein all the devices Ato H (211-218) work
in a particular frequency channel. An adhoc radio

conmuni cati on u eneral | S|st of a plyralit ,

conng 15ATHEE AEHEBCEohmitm Ralith e leed! heitdror ot hge Uevices
communi cati on anong these devices is self-organized.

A toThHe (BLaralfl ywerkdeli 2 22 B e HAT HEescov &hagasy - An ad-
other within a range to formthe comuni cation group

hoc anpdiw chinmunheatbpmudt @k | PAngraduy, adm@istgnof a plurality
communi cate with each other w thout the need of a

of aciehbralraddnt cohmuhea t £pmm desigpeenc wiehraimeltheayomafigication
to a conbi nation of one or nore frequency bands, and

amongUehedecanbinati b s@Yf-berqeiddaor iegpdlurality of devices
transm ssion. The term frequency band nay refer to a

are RbadekbnadseontinuoLs &Rsm encahirangaanyd ald maymbehe
used for signal transm ssion. For illustration, circle

com!ulna%a%%nr 895§ﬁ3n5§dtﬁ§tﬁ{r@n§f@ sl anae B evbsetBey
212, neaning that device Bis able to transmt data to

can %R%neegﬁynweﬁ' on-fHeyig éﬁé ot & HOGRLed M fahlc@ntral

he circ l1tne 201. In | ustration, device

contﬁ%glh%h%bkgrﬁofgéggégé§ é%ﬁ&héf’ﬁg?“éé¥%rAt%l% cgm%%ﬁatlon

of one or more frequency bands, and such a combination may be
used for signal transmission. The term frequency band may refer
to a predefined continuous frequency range, which may be used for
signal transmission. For illustration, circle line 201 represents
the transmission range of device B 212,'meaning that device B is
able to transmit data to other communication devices that are
located within the circle line 201. In this illustration, device
B 212 is able to transmit data to devices A 211, C 213, D 214, E
215, and H 218. Similarly, circle line 202 represents the |
transmission range of device C 213, meaning that device C is able
to transmit data to other communication devices that are located
within the circle line 202, and circle line 203 represents the
transmission range of device D 214, meaning that device D is able
to transmit data to other communication devices that are located

within the circle line 203. In the ad hoc communication group,
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215, and H 218. Simlarly, circle line 202 represents
the transm ssion range of device C 213, neani ng that
WQ@Ieanno8s3e i s able to transmt data to other PCT/SG2008/000483
comuni cation devices that are | ocated within the
circle line 202, and circle line 203 represents the
transm ssion range of device D 214, neaning that
device Dis able to transmt data to other
communi cation devices that are | ocated within
any dGWoe IGOTRE C263°0 | AeY S 2 d b < YU et | olrjfhgret?ffﬁ’ Qifer
“two communi cation devices may conmmuni cate wth each
withgier Wenfisal §OBERPE afNEOoPRY o XHP Iy EH@tgen or data
information or data with each other. In another
withse@edr iodhetthe communi cation system 200 may have a
central control, for exanple, node B 212 as a Pico Net
Coordi nator (PNC) (see [4]). In this scenario, any
devi ce (such as device A 211, C 213, D 214, E 215, and
In ado2h@) tshehaenber shé heotmansea sishrons ysrege 200 RNg Baé2a
may need to communicate with the PNC B 212 to request
centirafloFRkiren , abeut ek hep tOME at | DIp channeli o Ne@
establish a conmunication with anot her comruni cation

coox%el\ﬁla%%rvv' tphtg tBget fANSM B8 OH) § aNGHH 20D 0fanfNGeR 1232 (such
he may send i nformati on about ot her

s o%&zg'%”%\l%ﬁ'loncd%hceﬁ 394 eaf@hzﬁ?V'aCert}f@tlsﬁmt%%% R®ers the

§ franshission range.” I'n other words, in

transml%s?ggo? H&F:RfapMCt¥DZPf%ﬁ§f§néJHn o éﬁ%ﬂﬂ%lcateiwith the

conmminit ca

PNC B 212 to request information about the communication channel
or to establish a communication with another communication device
within the transmission range 201 of PNC B 212. The PNC B 212 may
send information about other communication devices to each device
that enters the PNC B 212's transmission range. In other words,
in this embodiment, any two devices that wish to communicate with
each other need to first communicate with a central control, such
as a PNC, and the centrol control will help the two devices to
transmit and receive the messagé§ among the two devices and

establish communication between the two devices.

In one embodiment, every device of the communication system 200
may be equipped with a transmitter and a receiver. In one
embodiment, a communication device shown in FIG. 2 may send

information or data or message to either another device or a PNC
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each other need to first communicate with a centra
control, such as a PNC, and the centrol control wl]l
wnedop/ogdses t W0 devices to transmit and recei ve PETESG2008/000483
nmessages anong the two devices and establish
conmuni cati on between the two devices. In one
enbodi nent, every device of the conmunication system
200 may be equi pped with a transmtter and a receiver.
In one enbodi nent, a comuni cati on device shown in
by FFtEangmihyesendni ARBr ARPPSHRC dat £ B HESSdgen gevice shown
ei ther another device or a PNCby a transmitter. |In one
in Fgbodi ReHt reaeé¥minf eana bie el B tsh®dh Mef sA9e, fZofagither
receive information or data or nmessage from either
anotirest HervidevirteaoPNE PNG byece¥weasei ver. The protocol s
and facilities of the WMedia Standard are supported
by the exchange of information between devices. For
each type of information, an Information El enent (IE)
The ip¥odekbnedantiEsacani bees nef uded el ide\dteadand bse
beacon at any tine and may optionally be requested or

supd¥r@¥aded vakNgxtRen§OMNHBNh fdBiES.od B @R certaiceed For
i n beacon and command franes. They convey certain

eactC oL rand sARRAGENENt o h N OF I (Obn '%le‘e?f{eql'tnq I‘E‘? thegefined.
current W Medi a standard t he Li nk Feedback

IEs %%t Bl ”§nh%§58’% 09_&’&7{5@ uf%oc’%%%%%nc'?aac”ggl t%lg}geand may

ata rate and tranhsnmt power [evel reconmend

optfg%glelegg ggquggtégror provided using the command frames. IEs

are contained in beacon and command frames. They convey certain

control and management information.

According to the current WiMedia standard, the Link Feedback IE
contains information on the recommended change to the data rate
and transmit power level recommended by a recipient device for
one or more source devices. A device may include a Link Feedback
IE in its beacon to provide feedback on a link with a specific

neighbor.

A recipient device may use the Link Feedback IE to suggest the
optimal data rate to be used by a source device, for example, to
increase throughput and/or to reduce the frame error rate. The
data rate in the Liﬁk Feedback IE should be interpreted as the

maximum data rate that the source device should use for this
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one or nore source devices. A device may include a

Li nk Feedback IE in its beacon to provide feedback on
w@2000/088304 t h a specific neighbor. A recipient PEewsGEHs/000483

may use the Link Feedback IE to suggest the optina

data rate to be used by a source device, for exanple,

to increase throughput and/or to reduce the frane

error rate. The data rate in the Link Feedback IE

parshaulgd Q@n&nt%BErgﬁegcéépﬁgﬁlgafféﬁgné%gékrfgﬁét'ﬁﬂe source
the source device should use for thisparticular |ink,

dev{Q AN RgceRtaAbl e ;anfoﬂsgetﬁ@teecmrﬁ%l% devi ce

IS not require ow t recommendat i on. A
reci pi ent device may recomrend a transmt power | evel
change to be used by a source devi ce by incl uding a
A rec % g m c e % A deyfce Rpat &% % n t
1&”@? &%&?k PE F% ﬂIBJP Peqti T T Thae lte"e change to
transmt power vel. The recjpient device m ght use
be Y5 iﬁygﬁalsoPSCﬁosgglFﬁt}P}S l‘?%Jc\g JiRH Bilgidl FqsoBRgin 1B in its
frame error ratio or other paraneters to determne the
beaqamandnideVa6Re P ehahfect B f et ofhd e PRt sdurige not required
devi ce. According to the current W Media standard,
to ghangeFdé&gbacRnpPELEspeear becel evRry mfpjarifargnelevice might
However, the coherence tinme of channels can be nuch
use |tdss stigaalt he doiati oatod, arscperdd angnaghisgirength, frame
65.536 ms . Thus, there is a need for a new |link
errdreadhdeok or other parameters to determine the transmit power

change to recommend to the source device.

According to the current WiMedia standard, Link Feedback IE is
sent once every superframe. However, the coherence time of
channels can be much less than the duration of a superframe,
which is 65.536 ms. Thus, there is a need for a new link feedback

strategy which can cater to lower coherence time.

In one embodiment, new link feedback strategies that use
command/control frames for devices are proposed. The proposed
strategies cater to lower channel coherence times (less than one
superframe duration, i.e., 65.536ms) and some of them aleo allow

for power and rate control at the transmitter side.

10
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strategy which can cater to | ower coherence tine. In

one enbodi nent, new |link feedback strategies that use
w@eownmssibLont rol frames for devices are proposedr/SGHes/000483

proposed strategies cater to | ower channel coherence

times (less than one superfranme duration, i.e.,

65. 536nms) and sone of themalso allow for power and

rate control at the transmitter side.In one

In o%@b@ﬂbgﬁﬂﬁenﬁ nEtH@Qh@@rfgptégﬁﬂﬂﬂﬂﬂli?‘gﬂdéta transmission
transm ssi on Char acteristic wher ei n ata are

char%'&:%@%?‘s%&@‘?, L«Hei‘é%he&‘ﬂa ON& SUREIdidRq %er 9;' rie%%‘éh one

superfrane’is configured to transmt a plurality of

supe&%@?ﬁé hﬁe? 9?(' ngh ELFE fﬁﬁdo%oﬁlfsilgnu% ds%%dltggnsmlt a

sup er ramne, a transm ssi

act |st|c request sag recei ver .for
pLurfdit b b2atsr £ PR Ll (e:t%]arz?cet éﬁoslprlsmg-
informati on fromthe receiver, ereln the data .
sendipgp i sENGnSERGF AER BT/ 1 |F%,1Urre3d1ié§’t YHededged rangmission

command/ control nessages; receiving, in the
chargGpertphne, rﬁqbﬁﬁFaT$%®aQﬁs(ﬁﬁz§tﬁ%ﬁ%%ﬂ3§sﬁ@ﬁ requesting
characteristic response nessages including data
datat £5ABAINSSF HAN cARR BREERY b1t iinffommattiion ffrom the receiver,
receiver in response to the data transm ssion
wherehar fbeedatéi traeguessioesgages terdrsgiie tregueatamessages
transm ssion characteristic response nessages are
are command/control messages;, wetedrviingi,Nng,n fthemsuberdatae, a
transm ssion characteristic information, at |east
plurality of data transmission characteristic response messages
including data transmission characteristic information from the
receiver in response to the data transmission characteristic
request messages wherein the data transmission characteristic
response messages are command/control messages; determining,

from the data transmission characteristic information, at least

one data transmission characteristic.

In other words, in one embodiment, in order to determine at
least one data transmission characteristic, a device A may send,
within a superframe, a data transmission characteristic request
message to another device B every '‘x’ us or at legst-once every
‘' ps. Since the duration of a superframe is about 65 ms, the
transmitter of device A may send a plurality of data

transmission characteristic request messages to the receiver of

11
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one data transm ssion characteristic. In other words,
in one enbodinent, in order to determ ne at |east one

W@l 2109/0883ensi ssi on characteristic, a device A PEl/SEENS/000483
within a superfrane, a data transm ssion
characteristic request nessage to another device B
every x ' ns or at |east once every Lx ' ns. Since the
duration of a superframe is about 65 ns, the

devildaamsmitheh af sdp¥i€Lae MY SEIW eﬁnﬂﬂdﬂnﬂidtt y tofe d@l@iver of
transm ssion characteristic r equest nessages to t he

devfceec%' Yn%'iz Qgggghgetg Wathi @@ S&*ﬁpﬁ{gﬂlas@ioﬂ rB:lrl(é‘lr}.%cterlstlc
nbodi nent he recei ver of device B nay respond to

req %&hng% Erﬁgsgkﬁéiﬁﬁ gh@£@§36¥%§§ﬂfggfgﬂﬂéh 232296 tic
ng s

y seéen ata transm ssion characteristic response

respm%sssea %stso de)é' Cgevu‘: erv%é]retlhne q']aet gietgaaer@n%ﬁ}lgglon

arac erl IC response hessage s at Teas

ta tr nsn1SS|on characteristic n odi nment
chargiyEed R ot SrRPNSS TheSas | Biseiids e Thtansh Satan
characteristic based on the data transni ssi on
traﬂ@ﬁ&ﬁéé@érF§FF€CF%§béﬁ§% n%%éﬁb%aeW?Pqﬁﬂ?qénbéﬁWﬁ€ﬁtA
both the data transm ssion characteristic request

detomdsgg§e thAdat hecdat aCh e afista sii B Elfdiaet ehiagpicdéeristic
response nessage are command/ control franes. In one

baseghipodithrentdataherdasal $3 Hers nd sy ant eghigtdst edisplonse message.
request nmessage sent by device A may al so include data

In drrearsibssinent, both the data transmission characteristic

request message and the data transmission characteristic

response message are command/control frames.

In one embodiment, the data transmission characteristic request
message sent by device A may also include data transmission
characteristic information or at least one data transmission
characteristic. In one embodiment, both device A and device B
may determine at least one data transmission characteristic
based on at least one data transmission characteristic request
message and/or at least one data transmission characteristic
response message. In one embodiment, the data transmission
characteristic may refer to information about transmission rate
or transmission power of data transmission, but is not limited
thereto. In one embodiment, the data transmission chargcteristic

may refer to Link Quality Indicator (LQI) or Signal to Noise
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characteristic information or at | east one data

transm ssion characteristic. In one enbodi nent, both
waleopogs3ds and device B nay determ ne at | east POESGQzD$000483

transm ssion characteristic based on at | east one data

transm ssion characteristic request nmessage and/or at

| east one data transm ssion characteristic response

nessage. I n one enbodi nent, the data transm ssion

RatiONaABARY er st beeMBYbb&IREnt 0 4 HY Qi i10rafitWsion
transm ssion rate or transm SSi on power of data

chaﬂga%%§q%%§boﬁa bHEfé? POt d mitach £ her el rddt 198 eceived
nbod ||Tent the data transm ssion characteristic may

pacl{ﬁ?C Fggooh' nEﬁ%éHﬂ%th n%&?%é){da (érqﬁsnﬁh sg.é)gxn@hatrg,cterlstic

one e ment
nsm.ssion charactegi tlc may r.efer.to the unper _of
may re%recFPytgeceP9é%rp%%k%?s I?ﬁxgﬂﬁse&glé) F% dﬁmen% the

ata transm ssion characteristic refer to th
2o BBE P SE B8t CHAERELSL LT o O R e CREn@Bey of
transm ssion characteristic may refer to the nunber of
paCkﬁééké€§eﬂ¥€€|VéHhmf¥?W¢WQﬂﬁ§ QLEfue F&e) (PGSPreﬁW6Fh no
(with no Header Check Sequence or HCS error) . In one
HeadgghGlerEnfedupBCHaPh TR &) ol Tt Riacm@addmeg tppfphe data
refer to the nunber of packets transmtted to intended
transadisgient cbreheeconnbndudy arsef el it oridemyoderent, pehkets
data transm ssion characteristic may refer to the size
transhimeadutemént emfadorecipimmberf cfhanamsecoddsmer. In one
embodiment, the data transmission characteristic may refer to
the size of measurement window in number of microseconds or

milliseconds.

In one embodiment, the command/control messages are
command/control frames. According'to the WiMedia standard,
command/control frames are for sending command/control
information among communication devices within a communication

devices’ group.

In one embodiment, two or more frames (or sets of two or more
frames) are transmitted in the superframe by a device, and at
least one data transmission characteristic request message is
sent by the device before (e.g. at the beginning of) the

transmission of every set of two or more frames by the device.

13



10

15

20

mlliseconds . In one enbodi nent, the conmmand/contro

nmessages are conmand/ control frames. According to the
wMeddedsssest andar d, conmand/ control frames are POI/SG2008/000483

sendi ng command/ control informtion anong

comuni cation devices within a communi cati on devi ces’

group. In one enbodi nent, two or nore franmes (or sets

of two or nore franes) are transmtted in the

In 6%H@%r& ?HE bXn oqgvéﬁﬁod§ﬂgn@1 Ae§ﬁ§réy¥%ﬂ¥§€1c re uegt

ransm ssi on characteristic request nessage IS sen Yy

messtahee q%“t%%n@r%&?% d(g gthat %\p]? be, e)t ol}.e fra
tr’ansm sSron o ever MD or nDre ranes

crang Lot hE. Paaﬁléi#arh%s@%@e%”b e g ﬁ@e

device for each set of frames transmtted in the

trangidestranttng FRRTABVPERSTEUCIPIURAT (158 SA%n s $8roAevice
of a characteristic request nessage by the device is

is fd|lgRedPy thRerpeeRpiPRObfe £AdGraStsa Ees@opsaise
nmessage by the device foll owed by transm ssion of the

messagspbot the devioe fehhewedyoy Heraderiicsion @f rdeotrkepective
frame is transmtted by the device between the

set clfarfaemesi byi theedeeste iessage arthdrhd nagepect itvenset tted
of frames). In one enbodinent, the data transm ssion

by ttladacteti bktwetRqURStcharacteristic request message and the

respective set of frames).

In one embodiment, the data transmission characteristic request
messages are sent periodically. In one embodiment, a data
transmission characteristic request message is sent at least

once during each predetermined periodic time interval.

In one embodiment, the transmitter and the receiver are

communication devices according to WiMedia specification.

In one embodiment, the transmitter and the receiver are

communication devices according to IEEE 802.15.3b specification.

In one embodiment, the data transmission characteristic request

messages are medium access control layer messages. In one
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nmessages are sent periodically. In one enbodi nent, a
data transm ssion characteristic request nessage is
WG e/088364 east once during each predetern ned per/semiog000483
time interval. In one enbodinent, the transmtter and
the receiver are conmunication devices according to
W Medi a specification. In one enbodi nent, the
transmitter and the receiver are comrunication devices

embdﬁyﬁgﬂw NGnkoqk EEE: 80Rsh Ps $PoS REEd fd L@t ifti d He@PRnse
odlnent the data transm ssion characteristic

mes ng%‘ée%tre”ﬁééi‘gﬁsaé 855‘98'6}!@}@%0&35%&%&% gdsayer

sages. I'n oneenbodi nent a transm ssi on
characterlstlc response nessages are nmedi um access
control | ayer messages. In one enbodi ment, data
rans co s the, transm ssi on of lLurali
T o GARcneRbs SaBhh ot A S0 Mo ag e, AP EAhiYsion
characteristic informati on incl udes { e nunber of data

of Fpadidrd 1E8r PECERArBRErVel BT HE'G tdidy drf B TifFg 100

nunber of data packets |ost or the nunber of data _
charggtiesistiecénfesmar i a0 FEST BidY {hghduhe tniath dacs packets
error) or the nunber of data packets transmtted by
corrneled lyesecearvefinbd heasueeeevar vihddw tiumbgrecifodatbnpackets
one enbodi nent, the data transm ssion characteristic
losti mfroithet nombencbfidésta nfacpets ore@abiotgd tvhie hrg&Sueement (and
wi ndow tinme period as well.
not with HCS error) or the number of data packets transmitted by
the receiver in a measurement window time period. In one
embodiment, the data transmission characteristic information

includes information about the measurement window time period as

well.

In one embodiment, data transmission is performed via a
communication link between a transmitter and the receiver and
the data transmission characteristic information is
communication link feedback information or link quality

information.
In one embodiment, the data transmission characteristic

information includes information about the signal to noise ratio

at the receiver pertaining to the data transmission.
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In one enbodi ment, data transm ssion is perfornmed via
a conmmuni cation |Iink between a transnitter and the
wo emeissbs and t he data transm ssion charact er i BET/8G2008/000483
information is conmunication |ink feedback information
or link quality information. In one enbodi nent, the
data transm ssion characteristic information includes
i nformati on about the signal to noise ratio at the

In dneceyeripehtdi Bhegdh Oa t Hieakial s S TANSIHaSH R iR tAke response
enbodi nent, the data transm ssion characteristic

mes J2@2PARSE uARSS AHEo LS VEe St AT QBT PR HeO T 1@l iRg pole r
transmt power |evel of the data transm ssion. |In one

levedM™ediiBNLa cLher JALA; LE A M SSion characteristic

response nessage I ncludes information for setting the
transmt data rate of the data transm ssion. |In one
enbodi ment, a data transm ssion characteristic request
nessage .i.s _sent eriodically . 1l.n one enbaodi nent,, the
In g §TOPGALRRES] RS CPAFBcletT THi o 1Uh pordE Theddagds response
inclyde_information for setting the data rate of the
mess&&tea1?F&H§ﬁ?s§¥‘8ﬂ?m%l%rhef%‘rrb??gﬁtﬁé}ﬂ thendrgaspit data rate

transm ssion characteristic information includes
of ther gefat FoANaBeBEISliggest ed data rate,

In one embodiment, a data transmission characteristic request

message 1is sent aperiodically.

In one embodiment, the data transmission characteristic response
messages include information for setting the data rate of the

data transmission.

In one embodiment, the data transmission characteristic
information includes information about suggested data rate,
information about suggest transmit power level change,
information about number of packets received with error,
information about number of packets lost, information about
number of packets transmitted to the recipient of the command
frame, information about measurement window, information about
numper of packets correctly received, and information about

SNR/LQI of communication link.
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i nformati on about suggest transmt power |evel change,
i nformati on about nunber of packets received with
we@000088360f or mat i on about nunber of packets | oBCT/SG2008/000483
i nformati on about nunber of packets transmtted to the
reci pient of the conmand frane, information about
measur enent wi ndow, i nformation about nunber of
packets correctly received, and informati on about
SNR/ LQ of comunication |ink.In one enbodi nent, the
transmtter transmts a command/ control frame or a
o G Bk %@ﬁa@%&s' eag@géggﬁqf&gp&{&%% IR Sk ro1
fra er Odlcg ¥ sat ghe b {gE{] lgtfc yest message
n} 8hsAcfrbRs TARBSTARS 2R ef VAT ¢ 'epl 1 1 i 117K g
nmand/ control frame or a, data trapsm ssion L
eVeré’halxact“érr Pt PE 118§55n9’éc?re%%a%\ée%orf‘ r dtefty GPegrogically
command /control frame or a request nessa e after a
or i k8¢ peFioaisg Pf mEraRE chr RS, orosk ARl &se rSITGiver
Interframe Spacing (SIFS) . In one enbodi nent, the
rep ltijege Wi g hs én@oamaagécwaﬁ@ln £6im @har abtter i@nemission
response nessage by a device in response to a data
chanacdegriis§siconechanact Besstge urresticamEssagef af ttommahd
recei pt of the data transm ssion characteristic
/conteguestranessage rsqgevemnmdbyspf RS tepd diikate period of time
(position value in a device list) x (command
which may for example be Short Interframe Spacing (SIFS).

In one embodiment, the time to send a data transmission
characteristic response message by a device in response to a
data transmission characteristic request message, after the
receipt of the data transmission characteristic request message

is given by

PSIFS + pSlotTime + (position value in a device list) x (command
frame duration of the data transmission characteristic response

message + pSIFS)

wherein pSIFS and pSlotTime may have the values as defined by

the ECMA standard.
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frame duration of the data transm ssion characteristic

response nessage + pSIFS) wherein pSIFS and pSl ot Ti ne
worannokssses t he val ues as defined by the ECVA ste@mSGZIos/m0483

one enbodi nent, a data transm ssion characteristic

response nessage transmtted in response to a data

transm ssion characteristic request nessage conprises

a duration field with a duration value that is given

by a uratlon val ncl uded. i n. t he .data .tran sSsi on

In Qb talre el el CHEtEaLS crﬁ%&catefrrla?@cbgﬁiponse
transm ssion tine of the data transm ssio

me s Qg ACPRPMAtEedr LRUESTPIRIS AR & §)ran5881ﬂ?&r?&
frame transm ssion tine of the data transm ssion

chargedradtEi Cs CREUR 88 pBRSR2 FiR STARRY 1S Torfmehvd frigme fH6d¢! with a
transm ssion tine of the data transm ssion

duradigmnadeébiesthetr espohsen nggsage wherein pSIFS may have

the val ue as defined by the ECVA standard. In one

enbodi nent, a data transm ssion characteristic

response nessage transmtted in response to a data
a duraansm sailas chaladéeristiice raxpesiraressagd cnonpri ses

a duration field with a duration value that is given
chateristic request message - (command frame body
transmission time of the data transmission characteristic
request message + pSIFS) - command frame transmission time of
the data transmission characteristic response message + command
frame body transmission time of the data transmission
characteristic response message

wherein pSIFS may have the value as defined by the ECMA

standard.

In one embodiment, a data transmission characteristic response
message transmitted in response to a data transmission
characteristic request message comprises a duration field with a

duration value that is given by

a duration value included in the data transmission
characteristic request message - (command frame body transmission

time of the data transmission characteristic request message +

18



10

15

20

a duration value included in the data transm ssion
characteristic request nessage -(command frane body
WO e@pmsE3ssi on tine of the data transm ssion  PCT/SG2008/000483
characteristic request nessage +pSIFS + pSlotTine +
(position value in a list in the data transm ssion
characteristic request nessage) (command frane
transm ssion tine of the data transm ssion
har acher st i.c.r + 1R+ )i+
ik el i R R S
crarSIEAGHE ILLECLERPONEE FEARANE ok ONBNG FAAMRNA Y rane
characteristic response nessage wherein pSIFS and, .
erangBlSEHeRe G Ry B Ho VAl TR S T h G ARy S LA
standard. In the follow ng, five different enbadi nents
respofiSgeMG§$8PRI & PP ahe) bayt SH Tb i figansmission time of
command/ control frames) are shown. In one enbodi nent,
the dpéat CZASATE BEE ORRGRE FRE LRIE S 1o MAFRATEEN SIS 3Pea e command
(payl oad (s) as shown in various options; see Figs.
fram@- Ppdyverygngmispsolfofime dfeddte clida dvampniissions )
and/ or at the beginning of frame transactions or
charapeeiradit¢al kyspanse tressapei ver reply with a
command/ control franme upon reception of a
command/ control frame after a fixed tine period which
for exanple may be Short Interfranme Spacing (SIFS)
wherb&h-pSIFS and pSlotTime may have the values as defined by

the ECMA standard.

In the following, five different embodiments (five possible
frame payload formats for command/control frames) are shown. In
one embodiment, the transmitter may include a command/control
frame (payload(s) as shown in various options; see Figs.2-6)
every ‘x’ us (or at least once every ‘x’ us) and/or at the
beginning of frame transactions or aperiodically, and the
receiver reply with a command/control frame upon reception of a
command/qontrol frame after a fixed time period which for

example may be Short Interframe Spacing (SIFS) [2].

In one embodiment, the command/control frame sent by the

"transmitter requesting data transmission characteristic is

referred to “Link Feedback Request frame”. In one embodiment,

19



In one enbodi nent, the command/control frane sent by

the transmtter requesting data transm ssion
w@Ebavagssesri stic is referred to "Li nk Feedback Perjsezins/000483

frame”. In one enbodi nent,the conmmand/ control frame

sent by the receiver in response to a Link Feedback

Request frame is referred to "Link Feedback Reply

frame" . f i FIG 3 illustrates the comand/ contro

the [EARRIEARE HOEBRE 38Rt A5G OoF i NG 40i e /MBI to a
Frame 310 shows the payl oad of a conmand/ control frame

. tr I.Qn acteristi est; [1BS8a98)
L N e S P et -1 Fr Dt Sbodl rent sk Reply
enpodi nent, the payl oad of the command/control frane
310 sent by the transmtter conprises one octet 301.
In one enbodi nent, the bit format of the octet 301 is
shown as 330: bitl-bit7 305 of the octet 301 nay be
) reserved, and bitO 306 may be set_to be 0 when jt_ is a
5 FIGLi3hk1lﬂslslféé&ﬁécﬂEhRe&G’@@?n%f%l‘h%tI(Ca]at%r%r?ear%%ﬁ%dorformats 300
characteristic request nessage) . In one enbodi nent,
accQE g dPs et 8RPRAYMSBRd t he command/ control frame 310
every x ' nms (or at least once in every xf nms or O
aperiodically) and/or at the start of frane
transaction, and the receiver may reply with a
Framordtendhoost tbk brafreadpofi & eceptdmady control frame (data

fra

transmission characteristic request message) sent by a

1) transmitter in one embodiment. In one embodiment, the payload of
the command/control frame 310 sent by the transmitter comprises
one octet 301. In one embodiment, the bit format of the octet
301 is shown as 330: bitl-bit7 305 of the octet 301 may be
reserved, and bit0 306 may be set to be 0 when it is a Link

151 Feedback Request frame (dataitransmission characteristic request

message) .

In one embodiment, the transmitter may send the command/control
frame 310 every 'x’ us (or at least once in every '‘x’ us or
20{ aperiodically) and/or at the start of frame transaction, and the
receiver may reply with a command/control frame upon reception
\

"of the command/control frame from the transmitter after a fixed

time period which for example may be SIFS.
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of the conmand/control frame fromthe transmtter

after a fixed tinme period which for exanple may be
wWEkHS08838d4e 320 shows t he payl oad of command/ ceet/862008/000483

franme (data transm ssion characteristic response

nmessage) froma receiver in response to the Link

Feedback Request frame (data transm ssion

characteristic request nessage) according to one

Frafdo0d s khe0payeBRAdL FeRbmni e/ d8drd T ANSIRSSIRMR 4
characteristic response nessage 320 nay conprise a

traAéﬂ“%Jﬁﬁ@Q%%&a%%@&&gk QCEQEpggge'ﬁ@%§§6éﬁgﬂi§€éeg%%ﬁ%ver in

nmessage Is transmt in response to a Lin
res qgﬂ?%; fh%”% ﬁ%oFe BngF Q&SQ&@EPEaméhE qf‘nsmission
ransmssion ¢ arac errs esponse nessage 3
.0ne_or octets 303 in ating
chal RSt ¥ oPUES v BAS PACRbT ST okt %W%@%ﬁ&w
command/ control frame exchange. In one enbodi nent, the
data transm ssion characteristic response nessage 320
may conprise an octet 304 indicating LQ or the signa
In qng wolbsslirgnte CBRRJat2| R dREbHbbR nEm L2 Biqyisdiics response
305 of the |ink feedback control octet 302 are
me s gase 2dd magngonbr 05808 1snkefeedbdek Icant jaidiasdted t30at
nmessage 320 is a Link Feedback Reply frane (data
indigadnswi $Hiatn tbhamactege sis ctraspoitseedressageponseheo a Link
enbodi nent as illustrated in FIG 3 allows for power
Feediitk Request frame 310. In one embodiment, the data

transmission characteristic response message 320 may comprise
one or two octets 303 indicating the number of correctly
received packets since last Link Feedback command/control frame
exchange. In one embodiment, the data transmission
characteristic response message 320 may comprise an octet 304

indicating LQI or the signal to noise ratio (SNR). In one

embodiment, bitl-bit7 305 of the link feedback control octet 302

are reserved, and bit0 306 is set to be 1 to indicate that
message 320 1is a Link Feedback Reply frame (data transmission

characteristic response message) .

The embodiment as illustrated in FIG. 3 allows for power and
rate control to be done at the transmitter. The feedback
information includes SNR or LQI and number of packets correctly

received.
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rate control to be done at the transmtter. The
f eedback infornmation includes SNR or LQ and nunber of
wpamressecorrectly received. FIG 4 ill ustrat esP€i8G2008/000483

command/ control franme payload formats 400 according to

one enbodi nent. Frame 410 shows the payl oad of

command/ control franme (data transm ssion

characteristic request nessage) froma transmtter in

one enbodi nent. In one enbodi nent, the payl oad of the

conmmand/ control frame 410 froma transmtter may
FIG.cdnprlilsetonteectbe d@imandy @ime mnibddiamentpa tliivedodogtmats 400

401 may have the bit format as shown in format 430:
accdridingbitb7 oA@6enbodthent 401 may be reserved, and bitO

407 may be set to be 0 when it is a Link Feedback

Request frame (data transm ssion characteristic

request message) fromthe transmtter. Frane 420 shows

Franch@1payhead eheCpaYRALA cONtdBnIIBM®R {tdRf1a frame (data

transm ssion characteristic response nmessage) froma

tran Q%%YQB EHaEQéQQP§§tI@ EJ&EéB%‘%éééEE%P dMa transmitter

aracteristic request nessage 410 according to one

in Qggb%%bgggﬁenknr?ggsga %ﬁ%| ﬁ%e ac}ﬁpgﬁgag%&ggke$h$02
commﬁggésgékg%%tEgé?éhggﬁggr % IS gﬁgﬁ%%pon%%ypto%g%lgengne
octet 401. In one embodiment, the octet 401 may have the bit
format as shown in format 430: bitl-bit7 406 of octet 401 may be
reserved, and bit0 407 may be set to be 0 when it is a Link

Feedback Request frame (data transmission characteristic request

message) from the transmitter.

Frame 420 shows the payload of command/control frame (data
transmission characteristic response message) from a receiver in
response to the data transmission characteristic request message

410 according to one embodiment.

In one embodiment, the command/control frame 420 comprises a
link feedback control octet 402 indicating that the message is
in response of the Link Feedback Request frame 410. In one
embodiment, the command/control frame 420 may comprise one octet

403 indicating the data rate and the change of transmit power
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enbodi nent, the conmand/ control frame 420 may conpri se

one octet 403 indicating the data rate and the change
w@boobnsssssi t powerl evel. I n one enbodi nment, PCT/SG2008/000483

bit3/bit4-bit7 404 of the octet 403 may be used to

i ndicate data rate. In one enbodinent, bitGbit2/ bit3

405 of the octet 403 may be used to indicate the

change of transmt power |evel. In one enbodi nent, the

leveddCl &l 402 BR¥ AAMENE e DLS /fOrI®: @F AOWE ihd YRk 403
430: bitl-bit7 406 of octet 402 may be reserved, an

may %Lﬁ?%g7tga¥?§§f§§ &Qt??rétéW“ihﬂénéf%ﬁ%d&ﬂ%én%eeﬁﬁ%%K

rame a transm ssi on aracteristic résponse

. ssage)..fr he recei ._ln . one e di ment., the

o1t BN aibeer KR uaetes LEhmht e AR s SAg
as shown in 410) every x ! ns (or at |least once in

changgeQf [Fxanspity oﬁﬁﬁri%ﬁ?%ally) and/ or at the start of
frame transaction and the receiver replies with a
conmand/ control frame upon reception of a
command/ control franme after a fixed tine period which

In ongr cakgApmenftaythe SFFSE 4he reabhddiviteritheadiit] [fgsmpst ed
in FIG 4 allows for rate control to be done at the

shownedei Yermahd4Bof obirbl tlont pett@iafi mrtted 402 may be reserved,
i ncrenment al / decrenental change in power to be fed back

and batOhd0Ur magnbét eet dhebd eedbiank itnfier natiiok fFeedbbhe Reply
receiver to the

frame (data transmission characteristic response message) from

the receiver.

In one embodiment, the transmitter includes a command/control
frame (payload as shown in 410) every 'x’ us (or at least once
in every ‘X’ us or aperiodically) and/or at the start of frame
transaction and the receiver replies with a command/control

frame upon reception of a command/control frame after a fixed

time period which for example may be SIFS.

The embodiment as illustrated in FIG. 4 allows for rate control
to be done at the receiver and information pertaining to
incremental/decremental change in power to be fed back to the
transmitter. The feedback information from the receiver to the
transmitter includes data rate and incremental/decremental power

increase/decrease.
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transmtter includes data rate and
i ncrenment al / decrenental power increase /deer ease

WO Blo@ossB64 | | ust rates the comuand/ control franeP@QEyGIAg000483
formats 500 according to one enbodinent . In one
enbodi nent, the conmand/control frame (Li nk Feedback
Request frame, nanely the data transm ssion
characteristic request nessage) sent by the
transm tter and the conmand/control frame (Link
Feedback Reply frane, nanely the data transm ssion

FIG.ChAaraaterkiratis £ RS POBSR ABASHIE)o 1S B arky gdie JRCGI¥RELs 500
in response to the Link Feedback Request frane may

accdl%M%gf he 3aRBfBEHRheAS. Shown in frame 510. In one
ment, the command/control frane 510 may conpri se

a Link Feedback Control Cctet 501. In one enbodi nent,
t he conmand/ control frame 510 nay conprise one or two

oct et 02 to i |catet nunber. of correctl
In Orneeceemvé) “Packet ggfl. grma ncceorftars(%l L3 k" eFeg“ gyFeedbaCk

nd/ cont r ol xchan I n one enbodi nent,
ReauiaE COARENdPCOREY of NE 1 Sch STy Sl LG R Toragt e
503 to indicate the L or SNR. I n one enbodi nent, bit
requestngesefIeheSERhkP¥e aete Tt BHYtAT @é{dett@OPOF@a;f}ﬁéﬁﬁntrOl
in frame 520. In one enbodinment, bit2-bit7 504 of the
framg HikinrkedpadRachnkeply Gerane 50Ny o eodryéganppission

one
characteristic response message) sent by the receiver in

response to the Link Feedback Request frame may have the same

format as shown in frame 510.

In one embodiment, the command/control frame 510 may comprise a
Link Feedback Control Octet 501. In one embodiment, the
command/control frame 510 may comprise one or two octets 502 to
indicate the number of correctly received packets (i.e. since
last Link Feedback command/control frame exchange). In one
embodiment, the command/control frame 510 may comprise an octet

503 to indicate the LQI or SNR.

In one embodiment, bit format of the Link Feedback Control octet
501 is shown in frame 520. In one embodiment, bit2-bit7 504 of
the Link Feedback Control Octet 501 may be reserved. In one

embodiment, bitl 505 of the Link Feedback Control Octet 501 may
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enbodi nent, bitl 505 of the Link Feedback Contro
Cctet 501 naybe used to indicate whether there is
w@eabosssnal two or three octets (502 and/ or 50B)T/SG2008/000483

foll owi ng the Link Feedback Control Octet 501 incl uded
in the conmand/ control frame 510. In one enbodi nent,
bitl 505 nmay be set to be O to indicate there is no
additional two or three octets (502 and/ or 503)

pe Jd @W nadtibecki ke FREADARKr £ONE rdd it 8La 154 d RE dede

in the conmmand/ control frane 510. In one enbodi nent,

octddd Iy 5%9551%3//0965@9@ %leswimg Och D GA & dBIR U Tontrol
addltlonal two or three oct (502 and/ or 503)

oII W, Li pk e 5 nGl u
R s e dqé'f%f‘@%onpé%%“een%dd g 4a
06. 0of .t Li nk Feedback nt 0l na
embo lm n% Pl ﬂcg 3 ?ﬁ%tb?he %dﬁ%&?d/igx%r51 Fhﬁ%th
I|nk feedback request frane .
addiyiierh SePortchar et eFFeEt o S U B/ Tectbie fabtostay che
enbodi ment, bitO 506 is set to 0 to indicate that the
Lln&xﬂ%ﬁ&ﬁéF&oﬁPPéFoﬁr%ﬁ%eF55%9I}?ﬂ@iﬁggﬁﬂébEjF%dﬁ%Eﬂand/contrOl
frame, nanely a data transm ssion characteristic
frameeé&@st Iressagembrainaet enpbel et may O 566 ¢ tigel to
Li nk Feedback Control COctet may be used to indicate
inditdege tthereofmaaddtbhoral fwaner ithrzed iaw eftsedlddek and/or
reply franme, nanely a data transm ssion characteristic
503)r éspdpsengesbagbink nFeadbaubotbment] dite® 508 iinhcdeded in
tolto

elS no

. the command/control frame 510. In one embodiment, bit0 506 of

the Link Feedback Control Octet 501 may be used to indicate that
the command/control frame is a link feedback request frame,
namely a data transmission characteristic request message. In
one embodiment, bit0 506 is set to 0 to indicate that the
command/control frame is a link feedback request frame, namely a
data transmission characteristic request message. In one
embodiment, bit0 506 of the Link Feedback Control Octet may be
used to indicate that the command/control frame is a link
feedback reply frame, namely a data transmission characteristic
response message. In one embodiment, bit0 506 is set to 1 to
indicate that the command/control frame 510 is a Link Feedback
Reply frame, namely a.data transmission characteristic response -

message.
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i ndicate that the conmand/ control frame 510 is a Link
Feedback Reply franme, nanely a data transm ssion
W@ h@pagdles i Stic response nessage .l n one enbodP@ESEG2008/000483

the transmtter includes a command/ control frane
(payl oad as shown in format 510) every x ' ns (or at
| east once in every x ' ns or aperiodically) and/or at
the start of frame transaction, and the receiver

In ohepkmBsdMithAta eRETRAM SRt FHANRIAHEN Joraepl/eBnekol
a command/ control franme after a fixed tinme period

framéhi(ghy i BE€XaMPhSwiBYn Peo RS S1larsiartt ek /i $5al(8@ at least
abl e ?o gi ve feedback to the receiver) . The

oncequogbg?Qt‘Qs_ﬁ£|&§t£ f%bdfbéﬂf%) 2 f8 f @he start of

exchange”of |ink feedback i1 nforration between

r ' nd cel T i nf.aormati on
rar R R G s paliaes APl y
received. e_and_power cant.r ol n be_don
commg AR P RRERNeT P EE R (ST P o SPECGRO4PoRGERY Frame
duri frane exchange with this enbodinment. FIG_ _6
after Puggf‘ﬁ?egllf‘%ep%]b%ﬁﬂ?%htfr% Fadie SpAFYoRE FoFrat s
600 accordi ng to one enbodi ment. |In one enbodi nent,
(TrappBlEbRfahd/ ebPR rdfle rend iMe Mesdbedfadle REGuesceiver) .
frame, nanely the data transm ssion characteristic
request message) sent by the transmtter and the

conmand/ contro
The embodiment as illustrated in FIG. 5 allows for exchange of

link feedback information between transmitter and receiver. The
feedback information includes SNR/LQI and number of packets
correctly received. Rate and power control can be done
simultaneously at the transmitter and receiver nodes during

frame exchange with this embodiment.

FIG. 6 illustrates the command/control frame payload formats 600

according to one embodiment.

In one embodiment, the command/control frame (Link Feedback
Request frame, namely the data transmission characteristic
request message) sent by the transmitter and the command/control
frame (Link Feedback Reply frame, namely the data transmission

characteristic response message) sent by the receiver in
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frame (Link Feedback Reply frane, nanmely the data
transm ssion characteristic response nessage) sent by

WO beongssed ver i nresponse to the Link Feedback Perysezins/000483
frame may have the sane format as shown in franme 610.
In one enbodi nent, the command/control franme 610 may
conprise a Link Feedback Control octet 601 and a Link
Feedback octet 602. In one enbodinent, bit format of

resp%h%eLkBktEQeﬂpﬁﬁkFéEﬁﬁ%cﬁ“ﬁ%d&ééﬁ“ﬁ%&denm@%ohab@ @HE same
mbodi nent, bit3/4-bit7 603 of the Link Féedback octet

2 used ate the data rate. I n one
R

I1t3 604 may be used to
i ndi cate the change of transmt power level. In one
enbodi nent, bit format of the Link Feedback Contro

oct et 1is shown in 630, I n on odi t .
in ol ShpBQlnlg NN, L0030, 0 on6 onbad HoRt. cBgrise

may be reserved._ I n one enbodi nent, b|t| 606 of th
LlnkL.FﬁﬁdPé@Hb%%&t@ht%t}efoc%% B dmayl e FGSER2EE octet 602.
i ndi cate whether there is an Link Feedback octet 602
i ncluded in the conmand/ control frame 610 foll ow ng
the Link Feedback Control octet 601. In one
In oembeubadhnenbi tig B0owiat hef Uik IReédlhaeklo@okt poket 602 is
octet 601 nmay be used to indicate whether the
showeotmaAdd cohh rabe fergdimed Gddh ti,s ka 13/ bReddiback oRegiiest.ink
nmessage (data transm ssion characteristic request
FeedBB8&agE}cOr 6@2 LhdiK be used to indicate the data rate. In one

embodiment, bit0-bit2/bit3 604 may be used to indicate the

change of transmit power level.

In one embodiment, bit format of the Link Feedback Control octet
601 is shown in 630. In one embodiment, bit2-bit7 605 of the
Link Feedback Control ocfet 601 may be reserved. In one
embodiment, bitl 606 of the Link Feedback Control octet 601 may
be used to indicate whether there is an Link Feedback octet 602
included in the command/control frame 610 following the Link

Feedback Control octet 601. In one embodiment, bit0 607 of the

Link Feedback Control octet 601 may be used to indicate whether

the command/control frame 610 is a Link Feedback Request message
(data transmission characteristic request message) or a Link
Feedback Reply message (data transmission characteristic

response message). In one embodiment, bit0 607 is set to be 0 to
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Feedback Reply nessage (data transm ssion

characteristic response nessage) . |In one enbodi nent,
WhRw0o0gs364 i s set to be O toindicate that the PCT/SG2008/000483

command/ control frame is a Link Feedback Request

nmessage. In one enbodinent, bitO 607 is set to be 1 to

i ndicate that the command/ control frane is a Link

Feedback Response nessage. | n one enbodinent t he

lnd%ﬁf%§hg%ﬁE h%?%%%%ggd con{ngu%ééﬁgrf% 'ﬂi %%%ﬁ 5@%

ver easlt once 1 n

' di cal | nd ih o
Reqw&réﬂeéﬁaﬁgacﬁpoﬁg%ﬁb% i %%,eﬂ% &{%@{Ilessew start of 4 o

command/ control frame upon reception of a
indigerheardrtontPoForraRe/ apteroh Fiaeal 11 e Ipdr d@SrivecH
may for exanple be SIFS (Transmitter node is al so able
Respogsgi wesF@g@bhack to the receiver node) . The
enbodi nent as illustrated in FIG 6 is based on link
feedback information as in the current WMedi a
standard (data rate and increnental/decrenental power
In dnrcradseidecteasks tramnsmhtisereniyodi urbrd ,a ratmnatonitcoalt rol
can be done sinultaneously at the transmtter and

franfeeQ@lay@baduasnghbwanen egThangesrFl G’ 7id | {distatatiessthence
command/ control franme payload formats 700 according to

in ke yenkodigest. 4 %@rpagl@mpﬁﬁ M| sod b coraTend/reoRter @hame
frame (Link Feedback

transaction, and the receiver replies with a command/control

frame upon reception of a command/control frame after a fixed

time period which may for example be SIFS (Transmitter node is

also able to give feedback to the receiver node}).

The embodiment as illustrated in FIG. 6 is based on link
feedback information as in the current WiMedia standard (data
rate and incremental/decremental power increase/decrease). In
this embodiment, rate control can be done simultaneously at the

transmitter and receiver during frame exchange.

FIG. 7 illustrates the command/control frame payload formats 700

according to one embodiment.

In one embodiment, the command/control frame (Link Feedback

Request frame, namely the data transmission characteristic
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Request frane, nanely the data transm ssion

characteristicrequest nessage) sent by the transmtter
wanaonsssecommand/ control franme (Link Feedback Repbg2008/000483

frame, nanely the data transm ssion characteristic

response nessage) sent by the receiver in response to

the Link Feedback Request franme nay have the sane

format as shown in franme 710. In one enbodi nent, the

requENATRRA/G0RY I Qbntr BYRLKd Ot FRYsROPRE I Sthf ﬂﬁiéﬂkc&n@f%dm%ntrol

Control octet 701. I n one enbodi nent,

t he
f 7 | Cna
£ ranfP® MTRRY %%@bﬁglcg dlﬁéﬁgx %Pm?ﬁé 1& A &Fzgldeg;b%kt%r ttr"éﬂlslmlssmn

octets 702 Iin a t to Contro
tet .7 i t f 710 i ndi.cat
cnafieitle' B IEpPRrRRIShae el pmd 10 e

enbodi nent, the c d/control frame 710 conpri se
FeSHANE ort ot W30 LBl e  IBADF R T LT o St d Y e FocasRme
, Control octet 701 in the command/ control franme 710 to
3 for@%ﬂﬁaéaﬁgoﬂﬁelﬁuﬁﬁéweoy1§ackets lost. In one
enbodi nent, the command/control franme 710 may conpri se
two octets 704 in addition to the Link Feedback
Control octet 701 in the command/ control frane 710 to
In qnediegdedimpatnuiber cofnpadkeent rak dnpae Wittt RES compar se a
and with no HCS error.ln one enbodi nent, the
Link diegaivdcéofbnokolranee?100ray conpri se two octets 705
in addition to the Link Feedback Control octet

100 In one embodiment, the command/control frame 710 may comprise
one or two octets 702 in addition to the Link Feedback Control
octet 701 in the command/control frame 710 to indicate the

number of correctly received packets.

15 In one embodiment, the command/control frame 710 may comprise
one or two octets 703 in addition to the Link Feedback Control
octet 701 in the command/control frame 710 to indicate the

number of packets lost.

- 20 In one embodiment, the command/control frame 710 may comprise
two octets 704 in addition to the Link Feedback Control octet
701 in the command/control frame 710 to indicate the number of

packets received with FCS error and with no HCS error.

)
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701 in the command/ control frame 710 to indicate the
nunber of packets transmtted to intended recipient of

wo b@ogssend frame. I n one enbodi nent, the PCT/SG2008/000483
conmand/ control frame 710 nmay conprise one or two
octets 706 in addition to the Link Feedback Contro
octet 701 in the command/control frame 710 to indicate
the size of neasurenent w ndow i n nunber of

In 6H CANAS, Or ¢ %;héﬁf;%&%onwo?”&ﬂ@%m ctogc%rise

onnan /"cont r ol nay conprlse one oct

twoI n aqglgl%n toa Q? EintFe c% ac téaqf d& J&tet
o I ndi C d

e commnd con rarre

SNR In one e |nk dbac ntrol octet

701 1 ohe,) RS SOPge H’i\tf’é%m?,hjg CH0E G mamber of
enbodi nent, bit2-bit7 708 of the Llnk Feedback Contro

Pac“c?cttsettr?@fnﬁﬁﬁeﬂetPeé%F%’éﬁed| FeohRl ehbod nelft ,CHmand7dgame.
may be used to indicate whether there is/are other
octets, such as octets 702 and/or octets 703 and/ or
octets 704, and/or octets 705, and/or octet (s) 706,

In cored/emogdment70thei aermaed/ ¢ont hel comresnd/ Komayolcomprise
frame 710 foll ow ng the Link Feedback Control octet

one AXl.twion contetenfOdi mendddbtion 74d they Inenlusekdbmck Control
i ndi cate whet her the command/ control frame 710 is a

octdd M 1Feedhaek cBaguaear conianel (fhedme t TEOSHD Sisidilitate the size
characteristicrequest nmessage) sent by the transmtter

of n¥asdeimdh tFeedBaskiReplybé F ad® It Fsdd AN ESIAN 1iseconds.
characteristic response nessage)

In one embodiment, the command/control frame 710 may comprise

one octet 707 in addition to the Link Feedback Control octet 701

in the command/control frame 710 to indicate the LQI or SNR.

In one embodiment, Link Feedback Contrel octet 701 may have the
format as shown in 720. In one embodiment, bit2-bit7 708 of the
Link Feedback Control octet 701 may be reserved. In one
embodiment, bitl 709 may be used to indicate whether there
is/are other octets, such as octets 702 and/or octets 703 and/or
octets 704, and/or octets 705, and/or octet(s) 706, and/or octet
707, included in the command/control frame 710 following the
Link Feedback Control octet 701. In one embodiment, bit0 711 may
be used to indicate whether the command/contfol frame 710 is a

Link Feedback Request frame (data transmission characteristic
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sent by the receiver. In one enbodinent, bitO 711 may
be set to be 0 to indicate that the command/ contro

wo eaomssdss a Li nk Feedback Request frane. | n oneCT/SG2008/000483
enbodi nent, bitO 711 may be set to be 1 to indicate
that the command/control franme is a Link Feedback
Reply frane. In one enbodi nent, Link Feedback Contro
octet 701 may have the format as shown in 730. In one

req&%g%xﬂéggy@e)bgg%tbk 7tK%2t9£n§£§tééPkmfgfd@ﬁﬁg ﬁgggﬂéyk

octet 701 'may be reServed. In one enbodi nent, bit2 713

Replggyfrba?neus(%%t otirgqitségégjigge&bg;aé@eef esétizé %%spgg &l message)

tets, such as oc and/ or octe nd/ or

octets 704, and/or _octets 705,. and/ or_.oc (s)..706,
sent? ff (e BT - CotantF cOHE PRI T wmd b Foh M A et £
the Li nk Feedback Control octet 701. In one . _
be %ﬁt?bdi%ﬁ@,tebitglatﬁﬁenﬁ?m%%n% SR r%‘i%%ﬁ et SfetHérk
_ octet 707 is included in the command/ control_frane
i Feedbpyk ReHSEteABEBPNEAD, OBFt CFFABIRRC b isbd tlp may be set

i ndi cate whether the command/control franme is a Link
to MreddiacknRégaést theanthedasmmandfeantsstlorframe is a Link
characteristic request nessage) or a Link Feedback
FeedRepky Repdiye fcdata transm ssion characteristic response
nmessage) . I n one enbodinent, bitO 715 nay be set to
be O to indicate that the conmand/control frame is a
Li nk Feedback
In one embodiment, Link Feedback Control octet 701 may have the
10 format as shown in 730. In one embodiment, bit3-bit7 712 of the
Link Feedback Control octet 701 may be reserved. In one
embodiment, bit2 713 may be used to indicate whether there
is/are other octets, such as octets 702 and/or octets 703 and/or
octets 704, and/or octets 705, and/or octet(s) 706, included in
15 the command/control frame 710 followihg the Link Feedback
Control octet 701. In one embodiment, bitl 714 may be used to
indicate whether octet 707 is included in the command/control
frame 710. In one embodiment, bit0 715 may be used to indicate
whether the command/control frame is a Link Feedback Request
20 frame (data transmission characteristic request message) or a
Link Feedback Reply frame (data transmission characteristic
response message). In one embodiment, bit0 715 may be set to be

0 to indicate that the command/control frame is a Link Feedback

Request frame. In one embodiment, bit0 715 may be set to be 1 to
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Request frame. In one enbodi nent, bitO 715 may be set

to be 1 toindicate that the command/ control frane is a
waewk/osBedback Reply frame . I n one enbodi nent PCE&GIN08/000483

bit of bit3-bit7 712 of the Link Feedback Contro

octet 701 may indicate individually if one of the

octets 702, octets 703, octets 704, octets 705, and

octet(s) 706 is included in the command/ control frane

indiChef @hlhewing EBﬁméh@kc£@€99?CKr£¥&“f§ﬂa<ﬂ¥ﬁ% FeQlpal® Rreply

one enbodi nent, the transmtter may include a

fra %onnand/control frame (payl oad as shown in format 710)

once in every Lx ' microseconds or aperiodically and
the receiver reply with a conmand/ control franme upon
reception of a connand/control frane after a fixed

ti me period for_exa Iat
In oEnREReRt B hhodkars BT e RTe 1P g bd Facibabe Fdvtne
recei ver node) . The enbodi nent as il ustrated in FIG
Feed?aF§ SPRFFQr PBt?Ee7%hﬁ%%Nrﬁﬂﬂl%%$%IHQﬂﬁﬂ%ﬂﬁ%& in1f| gne of
, but in addition allows feedback information to
the Pﬁ@ﬁ@ée7ﬁanb@?t%FSpﬁ%&et%@?%%ﬁa?ﬂﬁ}\MQHﬁﬁﬁ'ﬂ@ﬁ aoAbectet (s)
of packets | ost (determ ned using sequence nunbers
706 asdioclidagnent thenbensynd fagrteroloff peasketld following the
transmtted to the recipient of the conmand frane, and
Linkmeasdbenkn€ont ndbvwo ¢ neimbail .

In one embodiment, the transmitter may include a command/control
frame (payload as shown in format 710) once in every ‘x’
microseconds or aperiodically and the receiver reply with a
command/control frame upon reception of a command/control frame
after a fixed time period, say for example SIFS (or later;
transmitter node is also able to give feedback to the receiver

node) .

The embodiment as illustrated in FIG. 7 is similar to the
embodiment as illustrated in FIG. 5, but in addition allows
feedback information to include number of packets received with
error, nﬁmber of packets lost (determined using sequence numbers
and/or fragment numbers), number of packets transmitted to the
recipient of the command frame, and measurement window {number

of microseconds/ milliseconds where measurements were taken).
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of m croseconds/ mlliseconds where neasurenents were
taken) .FIG 8 illustrates the command/ control frane
w@anobossied or mat s 800 according to one enbodi nEPET/SGI008/000483
one enbodi nent, the command/ control franme (Link
Feedback Request frane, nanely the data transm ssion
characteristic request nessage) sent by the
transmtter may have the format as shown in frame 810.
In one enbodi ment, the command/control franme (Link
Feedback Reply frane, nanely the data transm ssion
char.act eri st pan e ecel \er
r167 I Ehedted FRE It Rty AR E Racs s00
have the format, as.sho in frame 710 without the
acc%ﬁﬂ%%%tﬁbfpelﬁmgﬁél@ﬁﬁgginent, t he conmand/ contr ol
frame 810 may conprise a Link Feedback Control field
801. In one enbodi nent, the comrand/ control frane 810
transmtted by a transmtter may conprise two or nore
In qng embogdrens: adlrt FORN2 AL RN TNk Fedtfhadid rdorftaesiback
field 801 in the command/ control franme 810 to indicate
Requasd dewvinee adueégsebeofiatiet rarwiiagion vdtarswhgrd stic
respond to this command/ control frane transmtted by
requesE meassgelt eentThg ohderramsmiti todr tivey deamieceehe format as
addresses of the receivers are nentioned in the |ist
showd02n $riahe énder Ihnomki ehbddiayershaldhe esporahdddontaocl frame
response Link feedback command frane. The Device Li st

(Lidd ele@aB@2ksRhablynetahe, | fghededHd ddd ansfdntiedion
characteristic response message) sent by the receiver in
response to the Link Feedback Request frame may have the format

as shown in frame 710 without the octets 802.

In one embodiment, the command/control frame 810 may comprise a

Link Feedback Control field 801.

In one embodiment, the command/control frame 810 transmitted by
a transmitter may comprise two or more octets 802 in addition to
the Link Feedback Control field 801 in the command/control frame
810 to indicate the device addresses of the receivers that
should respond to this éommand/control frame transmitted by the
transmitter. The order in which the device addresses of the
receivers are mentioned in the 1list 802 is the order in which

they shall respond with a response Link feedback command frame.
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Li nk feedback command franme 810 addressed to a single
recei ver (unicast address) . The Device List field 802

we bablsdses i ncl uded in a transmtted Link feedbeckSG2008/000483
command frame 810 if that Link feedback conmmand frane
is sent to nultiple receivers or nore than one
receiver (nmulticast address) . In one enbodi nent, Link
Feedback Control field 801 may have the format as

The ?£Q%ﬁ£é &1 %0 1eqdo%§26nggq% Eg g%lgk%lg %55 %og %éansmltted

Link back ntro reserve

. d t t7-b t
Linkediiiiha o%?IPIn%P B a00 Rag iR ssEd o (harkaghe feceiver
ted dat | nbodi, it3-bjt6 807
on SUIESIEL SR AL oL oe eTpodigyt sengw 8%t
transmt Eomer | evel. The Link Information Field

in ReflaBEREREPEs AR kbifega cdhImmands ef r#Be OREODyL § hghat Link

sender of the Link feedback command frame 810 which
feedpaski teonnard Fésdback sRegeett tUoi tn@liligkes TrecEeNEerfs or more
the sender is requesting the Link Information field
than803et oebeivac! udettimranyaddrdks f)eedback conmand frane
in response to the transmtted Link feedback conmand
frame 810. The Link Information Field
Request/Inclusion bit 808 shall be set to ONE by the
In osendebodfimbhe, Li DKk f Besinecdk coypmd friame 800 whiChave the

has
format as shown in 820. In one embodiment, bitll-bitl5 805 of
the Link Feedback Control field 801 may be reserved.
In oﬁe embodiment, bit7-bitl0 806 of the Link Feedback Control
field 801 may be used to indicate the suggested data rate. In

one embodiment, bit3-bit6 807 may be used to indicate the

suggested change of transmit power level.

The Link Information Field Request/Inclusion bit 808 shall be
set to.ONE by the sender of the Link feedback command frame 810
which has its Link Feedback Request bit 811 set to ONE if the
sender 1is requesting the Link Information field 803 to be
included in any Link feedback command frame in response to the
transmitted Link feedback command frame 810. The Link
Information Field Request/Inclusion bit 808 shall be set to ONE
by the sender of the Link feedback command frame 810 which has

its Link Feedback Request bit 811 set to ZERO if the Link
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its Link Feedback Request bit 811 set to ZERO if the
Li nkInformation field 803 is included in the

wo paness3ts ed Li nk feedback command frane 810. Ppar/86:2008/000483
ot her cases, the sender of the Link feedback conmand
frame 810 shall set the Link Information Field
Request/Inclusion bit 808 to ZERO. The LQ Field
Request/lnclusion bit 809 shall be set to CNE by the

er of th f eedback co nd fr 0 whi ch
Infﬁﬁﬁé%ltg LFﬁﬁ ﬁee Egck ﬁeqb%%f(gnf ggf Qﬁﬂfmltted Link
t he sender esti ng eld 804 to be |
feedRb el P aTIART cERTAS R PLD o 1 1Bt har  Gosagee HiF ( Render of
transmtted Llnk feedback command frane 810. The LQ

the Filgink RebfRERIINcl GG DI tIBIF sH) behaet taeeNEtB? Link

the sender of the Link feedback command franme 810
Infogmadhiopafiedld RpfAReFeéibatks Reydeist #18 WILZER&- to
ZERO if the LQ field 804 is included in the
transmtted Link feedback conmand franme 810. In al
ot her cases, the sender of the Link feedback comrand
The fuganeiehal Regetstient Qs Forelldl RefliestdInclbgsis@t hiot ONE by
809 to ZERO. The Link Feedback Request bit 811 shal

the Benselr b@ ONE Dynkhecse@pger Imidiel lindnd @adbaekch has its
command frane 810 if the sender is requesting a Link

Link ¢RdbaakrcarrBRdtfpapegin sespansid a ff hand rmgrt tied

Li nk feedback command franme 810. The Link Feedback
requesting LQI field 804 to be included in any Link feedback
command frame in response to the transmitted Link feedback
command frame 810. The LQI Field Request/Inclusion bit 809 shall
be set to ONE by the sender of the Link feedback command frame
810 which has its Link Feedback Request bit 811 set to ZERO if
the LQI field 804 is included in the transmitted Link feedback
command frame 810. In all other cases, the sender of the Link

feedback command frame shall set the LQI Field Request/Inclusion

bit 809 to ZERO.

The Link Feedback Request bit 811 shall be set to ONE by the
sender of the Link feedback command frame 810 if the sender is
requesting a Link feedback command frame in response to the
transmitted Link feedback command frame 810. The Link Feedback

Request bit 811 shall be set to ZERO in the Link feedback
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Request bit 811 shall be set to ZERO in the Link
f eedbackcomand franme 810 that is transmtted in
woe®posssed t 0 a Li nk feedback command franme reckPCw/e62008/000483

one enbodi nent, the command/ control frame 810 may

conprise two octets 804 in addition to the Link

Feedback Control field 801 in the conmmand/ contro

frame 810 to indicate the LQ or SNR The octets 804
[ b |ncluded S a ted Li_nk

IIllgjdbac ]%co%r%andt ar%rré%81 aéSI%t {5) &EFQ% ack © to" a Link

est s set E. The octets 803 shal

[
fee%?@%%bgopﬁépﬁdiaaWﬁ ﬁe??%ﬁ% tted Link feedback command
frame 810 if the Link Feedback Request bit 811 in that
Li nk feedback command frame 810 is set to ONE. In one
enbodi nent, the command/control frame 810 nay conprise
In opel jeFlOPAMERiat FBR FPEINSBOON Y TP lorfe o Sdidery, commkise
Information field 803 may have the format as shown in
two @3¢ etisn88hdeirnmbdddi heen , te hehaciiotls Bkzidandi Camgrile field
nunber of packets lost. In one enbodi nent, the octets
801 813 thedicomment heomundkerf xinpakEetto rigcHiossed wihteh LBCSor SNR.
error and with no HCS error. In one enbodi nent, the
octets 814 indicate the nunber of correctly received
packets .In one enbodi nent, the octets 815 indicate

The thedtsnteers ofhquackeitss B ansdidded 49 patendedthe transmitted
reci pient of the command frane.
Link feedback command frame 810 if its Link Feedback Request bit

811 is set to ONE.

The octets 803 shall not be included in a transmitted Link
feedback command frame 810 if the Link Feedback Request bit 811

in that Link feedback command frame 810 is set to ONE.

In one embodiment, the command/control frame 810 may comprise a
Link Information field 803. In one embodiment, Link Information
field 803-may have the format as shown in 830. In one
embodiment, the octets 812 indicate the number of packets lost.
In one embodiment, the octets 813 indicate the number of packets
received with FCS error and with no HCS error.

In one embodiment, the octets 814 indicate the>number of

correctly received packets.
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In one enbodi nent, the octets 816 indicate the size of
nmeasur enent w ndow i n nunber of m croseconds or
worzdobiogsseonds. A device that receives a Link fpernbamks/ 000483
command frame 810 addressed to a uni cast address
(single receiver) and to the device with its Link
Feedback Request bit 811 set to ONE shall respond with
a Link feedback conmand frane 810 SIFS or any fixed
time ri.od aft the r.ecepti an pof the . .receiv Li_nk
In OPgegﬁgg l%%ﬁﬁangﬁ?r%%%ﬁt%ﬁgf%éﬂ4§§%§%mﬁh% %@Fﬁ%g 0¥ packets
suggested transm.t power | evel nge 807 and data
crandi S E3He P EREREF AT RRRSH oo d TIaRE 3707Er
transmits in response to a received Link feedback
command franme. The device shall include LQ field 804
in the Link feedback command frame 810 it transmts in
In opgspBhRedingnh, r ke veeels fid & dadbiacit e SMfarfd 2Br &fe i f
the LQ Field Request/Inclusion bit 809 was set to ONE
measumenketr wépiloedini mknfer dback aormemeddsr @remifhaseconds.
device shall include Link Information field 803 in the
Li nk feedback command frame 810 it transmts in
response to a received Link feedback command frame if

A debecki nkhbhof orsatiess Fiel diRaqueiddiacikusicommaintl 8@8ame 810

was set to ONE !n t he recgived Li nk feedback command
addrtkasB. Qb recephi ©8s©f AdkkBk feedhack cerERArhirag®y to the

810 sent to a nulticast address (multiple receivers),
devikBatyiithcludestiis He¥IEk Request bit 811 set to ONE shall
respond with a Link feedback command frame 810 SIFS or any fixed
time period after the reception of the received Link feedback
command frame. The device shall include suggested transmit power
level change 807 and data rate 806 in the Link feedback command
frame 810 it transmits in response to a received Link feedback
command frame. The device shall include LQI field 804 in the
Link feedback command frame 810 it transmits in response to a
received Link feedback command frame if the LQI Field
Request/Inclusion bit 809 was set to ONE in the received Link
feedback command frame. The device shall include Link
Information field 803 in the Link feedback command frame 810 it
transmits in response to a received Link feedback command frame

if the Link Information Field Request/Inclusion bit 808 was set

to ONE in the received Link feedback command frame.
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address in the Device List 802, a device shall respond
with a response Link feedback conmand franme 810. The
waleovogssshal | i include suggested transmt poveCT/B€WO8/000483
change 807 and data rate 806 in the Link feedback
command frame 810 it transmts in response to a
recei ved Link feedback command frane. The device shal
include LQ field 804 in the response Link feedback
conmand fra 810.it transm [ 0 to
on FETRRVEA" Lk TeddBloid Sommn FPIRETRr BRI 1y sege o
Request /] ncl usi on hi.t .809 was _set .to i.n th : .
mu LA RLTARE 1 BEAER oGy SFPhe C The HSUIEE s fike device
include Link Information fjeld 803 i.n the response ,
addiq ¥k FedbiclPeTdffard Tr a2 810 FETiFEnSAYS | Respond with a
response to a received Link feedback command frane if
respAEse i ANknf SeREeioh FFAEMPIReqdEsiel nBLbisi o di tdgge shall
was set to ONE in the received Link feedback command
incYydmres udgiives tdelitg@ansivdlt ravasmMevehechagmn8e’ Lapk data rate
feedback command frane after a delay given by: Tine to
806 seénd Respdrisé =feSit&k pSmotafidref #afi®odU0 onti ncfansmits in
Device List) (response Link feedback comuand frane
resphifsad i of & pSEESyddnmeinG sEwiddekpoitaendrsd cit &tk at Ble device
fromthe end of reception of the received Link
shalfieedbackqeomend fidare. dassiihl ecMal uess®@nse Link feedback

command frame 810 it transmits in response to a received Link
feedback command frame if the LQI Field Request/Inclusion bit
809 was set to ONE in the received Link feedback command frame.
The device shall include Link Information field 803 in the
response Link feedback command frame 810 it transmits in
response to a received Link feedback command frame if the Link
Information Field Request/Inclusion bit 808 was set to ONE in
the received Link feedback command frame. The device shall

transmit the response Link feedback command frame after a delay

given by:
Time to send Response = pSIFS + pSlotTime + (Position in
Device List) x (response Link feedback command frame

duration + pSIFS)
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Position in Device List in Link feedback command frane
are in the range [0, N-1], inclusive. The Duration

WO 200008834 a transmtted Link feedback conmand PCES€2008/000483
shall cover the Link feedback command frane as well as
all the expected Link feedback command franmes in
response to the transmtted Link feedback command
frame. For a response Link feedback command frane that

. is transmited in r.es et I [ i.cast _Link. .
ring &R AT PR R DSfal cOR 11 A0S CBi JE Ry Lon of
the followi._ng equation. Duration =_Duratiqn value in
the | BEEFORRTL DK CLRBUCEC t ARG Ry sHERRS 1 GosPIBELiThiues of
feedback command_frane body transni ssjon tinme+ pSlIFS) ,
POSLit10lspohsBeV iRk fe&lbadk Ic%‘h%ﬁaefi%ﬁ% ISR frepe are in

time + resgonse Li nk feedback command frame body
the maggenil9si Onld v neRFbES&V? esponse Link feedback conmand
frame that is transmtted in response to a received
mul ti cast Link feedback command frame, the Duration
field is given by the follow ng equation.Duration =
The Durmttiom viedlues iim receraesiniitdd f Bédbackedbanandofmang frame
- (received Link feedback command frame body
shalllr ansrdsstion Lime fep@b&ESk +tcphhanhdi fRame( BeSivd1ldn 49 all the
list in received Link feedback conmand frane) x
expedtesponsekli Hecipadhackogpanandrbe@Be  in  response to the
transmitted Link feedback command frame. For a response Link
feedback command frame that 1is transmitted in response to a
received unicast Link feedback command frame, the Duration field

is given by the following equation.

Duration = Duration value in received Link feedback command
frame - (received Link feedback command frame body transmission
time+ pSIFS) - response Link feedback command frame transmission
time + responsé Link feedback command frame body transmission

time
For a response Link feedback command frame that is transmitted

in response to a received multicast Link feedback command frame,

the Duration field is given by the following equation.
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5 transmssion time + pSIFS) ) -response Link feedback
command frame transm ssion tinme + response Link

wo emwdiosssks conmand frane body transm ssion ti nEPETISG2008/000483
general, enbodinents as illustrated in FIG. 3, 5, 7
and 8 |G are based on conmmand/control frames and
allow for rate and power control to be done at the
transmtter side. The proposed schenes (FIGs. 3-8)

Durgégéﬂ t(bﬂ¥¥¥yyﬁséﬁyu h#bo?QS%ESQSnE niifgédggg% command

variabl e e I nplenenters

oL B T TSR oo SR
cket error rate as fed _back fromt ecei ver. .
tl"“i‘s)u Y @1 He p?&;ﬂté"&ﬂ’eof‘ ?'ﬁ@sb%ﬁ%séﬂ ?Jr% n%‘”yceole" Link
|low as 1 or octets fromthe transmtter S|de and
Foeqip e GonEAE, CTSTEh or RBBRPRER LI AhOLREds 4 oM, Frame

or up to 2 to 14 octets (for enbodi nents shomn in FIG
trapsmis NG Ligie) + pSHFEheé reeapoese O ink| redpyti afonmans

and power control strategy at the transmtter nmay be
franeftramsnigsliomeftiees +( Beypraber bi gk afeegiovwl cuomtargl frame

schenes based on SNR'LQ are available in the
body | t eyradnurses)ion Eheepr oposed schenmes can apply to the

future versions of | EEE 802. 11MAC, | EEE 802. 15. 3b MAC,

| EEE 802.15.3c MAC, | EEE 802.15.4 MAC and ot her

rel evant MAC protocols. FIG 9 shows a comunication
In 9MGE ,9Q8ReeRedkBYak0i ON@strated in FIGs. 3, 5, 7 and 8
are based on command/control frames and allow for rate and power
control to be done at the transmitter side. The proposed schemes
(FIGs. 3-8) cater to channels with low coherence time. The
variable 'x’' may be left to the implementers. Typically ‘x’ may
be decided at the transmitter side based on the past measures in
terms of SNR or packet error rate as fed back from the receiver.
The size of the payload of the proposed frames may be as low as
1 or 2 octets from the transmitter side and up to 3 or 4 octets
(for embodiments shown in FIGs. 3-6) or up to 2 to 14 octets
(for embodiments shown in FIG. 7 and FIG. 8) from the receiver
side. Actual rate and power control strategy at the transmitter
may be left to implementers (Several rate and power control

schemes based on SNR/LQI are available in the literature). The

proposed schemes can apply to the future versions of IEEE 802.11
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enbodi nent . In one enbodi nment, the comunication
devi ce 900 conprises a sending circuit 901, a

WO 2wei843g circuit 902, and a determ ning circRECT/SGBB8/000483
In one enbodi nent, the sending circuit 901 is
configured to send, in a superframe, a plurality of
frames and a plurality of data transm ssion
characteristic request nessages to a receiver for

e SR4ELL00, 02U8 LLEISTLSE o STELACLH! St cpo 15,0 wac

transm ssion characteristic request nessages are
and OfRREndPLEKErHl MARSREYELCC Y one enbodi nent, the

receiving circuit 902 is configured to receive, in the
superfrane, a plurality of data transm ssion
characteristic response nessages i ncluding data

FIG.t PaRbRIVSSROACENARACR BEPRIIRV ¢ IGfataIPTIieM ttie One
receiver in response to the data transm ssion

emboghiaract-eri stic request nmessages wherein the data
transm ssion characteristic response nessages are
command/ control nessages. | n one enbodi nent, the
determining circuit 903 is configured to determ ne,

In dnkeOBmbbaifdaha, t t RESEbEBLRIcLhidracierict I ricmpraisiean a
at | east one data transm ssion characteristic. In one

sendBMBOdi Felt ¢ 80EONPULEE PF DY &R A UCi0d S dHDOW dREermining

circuit 903.

In one embodiment, the sending circuit 901 is configured to
send, in a superframe, a plurality of frames and a plurality of
data transmission characteristic request messages to a receiver
for requesting data transmission characteristic information from
the receiver, wherein the data transmission characteristic

request messages are command/control messages.

In one embodiment, the receiving cirbuit 902 is configured to
receive, in the superframe, a plurality of data transmission
characteristic response messages including data transmission
characteristic information from the receiver in response to the
data transmission characteristic request messages wherein the
data transmission characteristic response messages‘are

command/control messages.
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wherei n, when the conputer program product is executed
by a conputer, the conputer program product makes the
W@ 09pHssss4 perform a nmet hod for determ ning a de@ESG2008/000483

transm ssion characteristic, wherein data are
transmtted in at |east one superframe, wherein each
superfrane is configured to transmt a plurality of
frames, the method conprising: sending, in the
superfrane, a plurality of data transm ssion
characteristic request nessages to a receiver for
requesting data transm ssion characteristic .

In Qi Grpdiise e ofPEhECFRERLIDERY Gttt I Jatgpnfigured to
transm ssion characteristic request nessages are

deteygrimend/feont toE Aetsageanspeeel ¥l nghaiartdeistic

superfrane, a plurality of data transm ssion
infohmrtacher iast leaséspoaséatessagesni stladicgipdatteristic.
transm ssion characteristic information fromthe
receiver in response to the data transm ssion
characteristic request nessages wherein the data

In dricARsibcsSmeRtghar ashght st i SréSSPONSIRSS AL 1A ded,
command/ control nessages; determ ning, fromthe data

whe ddi@d)SHihesl @ReChBNAGLEF I S1HSrAMTOFrdmIdoNn,s Axd LAY BRea
data transm ssion characteristic.ln one enbodi nent, "a

comglRLNO0 18k Bbhowt0g Li ol Ieedhanic USidG & anmdieontsol
frames betweenh two devices 1s provided, the netho
perf%qm)rai lsﬁie@gbdakgg%ggeyafnirq&méqrga{:gaertj}a%sinﬂcslsul%% a
characteristic, wherein data are transmitted in at least one
sﬁperframe, wherein each superframe is configured to transmit a
plurality of frames, the method comprising: sending, in the
superframe, a plurality of data transmission characteristic
request messages to a receiver for requesting data transmission
characteristic information from the receiver, wherein the data
transmission characteristic request messages are command/cqntrol
messages; receiving, in the superframe, a plurality of data
transmission characteristic response messages including data
transmission characteristic information from the receiver in
response to the data transmission characteristic request
messages wherein the data transmission characteristic response
messages are command/control messages; determining, from the

data transmission characteristic information, at least one data

transmission characteristic.
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5 command/ control frame every x ' ns (or at |east once

in every Ix ' nms or aperiodically) and/or at the
wohyhnasEdng of frame transactions; all ow ng t hePCEHE@2008/000483

to reply with a command/ control frame upon reception

of a command /control franme after a fixed period of

time which nmay for exanple be SIFS. In one enbodi nent,

the nethod of allowi ng Iink feedback further conprises

allowing the transmtter to include the payl oad of

i nk feedback control octet; and allow ng the receiver

to reply with the paylgad_of _|ink feedback control .
In Qﬁﬁ(ﬁ%%%&ﬂmﬁp§atFoﬂegx?gaBSU?lLﬁﬂb%g ﬁ*Qkoé?% gqf using
recej ved packets and information about LQ/SNR. In one
CoMERHREREROL TREMRSt REEWBED af VOVIRGL FE K § e¥dbaded. the
further conprises allowng the transmtter to include
methdte qeaprdad nef @LIOWiRR FeedbheksBbhi?®ltdctEtludd
allowing the receiver to reply with the payl oad of
comnangl/ dogediodc K repat rgkrvct et , u$ nf or nat | ber boutcdtna every
rate and i nformati on about transmt power |evel change
‘x' U conepemiediinedfy)t hediet had ofe dbépimmignd iatk frame
feedback further conprises allow ng the exchange of
trardade feedbagk ochehyweenet hecétansnid tespandviite a
receiver/ allowng the transmtter to include the

commd Rt 1l irrkmbeagbacke6opt 16h St Lot MBidrMYol frame

after a fixed period of time which may for example be SIFS.

In one embodiment, the method of allowing link feedback further
comprises allowing the transmitter to include the payload of
link feedback control octet; and allowing the receiver to reply
with the payload of link feedback control octet, information
about number of correctly received packets and information about

LQI/SNR.

In one embodiment, the method of allowing link feedback further
comprises allowing the transmitter to include the payload of
link feedback control octet; and allowing the receiver to reply
with the payload of link feedback control octet, information
about data rate and information about transmit power level

change.
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5 about nunber of correctly received packets and
i nformati on about LQ/SNR, and all ow ng the receiver

W@ 2000088394 Wi t h t he payl oad of |ink feedback coP€T/86(:2008/000483
octet, information about nunber of correctly received
packets and information about LQ/SNR 10 In one
enbodi nent, the nethod of allow ng |ink feedback
further conprises allow ng the exchange of I|ink

f eedback, .bet ween the transnitt and the receiyer;
o glﬁﬁ@tfrﬁﬁ§nPF%éP 5%- g{ow1nq Ink “eedback further
t data

<1 oW ude t he payl oa

in eedback control octet, Lnformtion abho

oS S rid TR OBBPOR*SDOUE: P EbT S TRACH e the
change; and allow ng the receiver to reply with the

trafggyiltded ofnd ithR FreeabHEK’ cdht POt , T T HI BHidtg Tort©
about data rate and information about transmt power

includeeltheh®agd capnodneéiakbberdeatk comethbd@ietal |igfiargation
link feedback using 2() command/ control franmes between

abottwmhwidrces icorpeotilgedect heedepioke tomprd simigprmation about
allowing the transmtter to transmt a command/ contro

LOI fINe seMelRy 1'ox'ingl cheseeoatise or tapesp byliwiati ywhe payload of
allowing the receiver to reply with a conmand/ contro

1inif rEYERIDHRAN coaeepli eatet, aisospmati sordselt fmams afdrer
a fixed tinme periodwhich nmay be for exanple SIFS;

cor @ dtoW ne dhoaxphangesohinki nkré eedbask hetweantd R,

transmtter and the receiver; allowng the transmtter
to include the payload of |ink feedback contro

In one embodiment, the method of allowing link feedback further
comprises allowing the exchange of link feedback between the
transmitter and the receiver; allowing the transmitter to
include the payload of link feedback control octet, information
about data rate and information about transmit power level
change; and allowing the receiver to reply with the payload of
link feedback control octet, information about data rate and

information about transmit power level change.

In one embodiment, a method of allowing link feedback using
command/control frames between two devices is provided, the
method comprising: allowing the transmitter to transmit a
command/control frame every ‘)X’ microseconds or aperiodically;
allowing the receiver to reply with a command/control frame upon

reception of a command/control frame after a fixed time period
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octet, information about nunber of packets received
wth error, f i information about nunber of packets

wo o®b/088364 or mat i on about nunber of packets traPcTBG1008/000483
to the recipient of the conmand frane, information
about neasurenent wi ndow, information about nunber of
packets correctly received, and information about
SNR/ LQ ; and allowing the receiver to reply with the

ayl oa ack, contr ol t
ors B Stk SEFR LSRR B Pl 200
error, informati on about nu ackets | o

feedhacd RAGWSHE "alboGt tﬁaﬁs@%tb?rpaeﬂemgt]f%%%ﬂ% eqa]tlmilﬁl@ the

reci pient of the conmand frane, informtion aho
tranfHdeenem IRCHA6R, CRRf BRRAPRSNCbbHRX n‘{ﬁﬁfgia%? control

packets correctly received, and Ifl information about
octeNR/ANGormaiiloe eReuEnRBRPEBNOAaBa BERFS pEf $§ C(RGMALh error,
shown and described with reference to specific
infemzddiarertouti nugheul df bpagkees stodd, binfdvowt igki [dhsit
in the art that various changes in formand 2C) detai
numbayy dfe pmte tisherenamit t bdut o depar teage ferom ¢ fheclsc gpenmand
of the invention as defined by the appended cl ai s.
framd)e iSEeItaafidnhabbiyenthsoreéseh busindeh cairetbhmatdite about
appended cl ains and all changes which cone within the

numﬁa%xaram@a%rk@trsa@@@reﬁt@guwaé@a@a, Ofnd hen €4 @hi & @bout
therefore intended to be enbraced.In this docunent,

snrRARS f @l oWing . dagURERt $c8LevELt €d  reply with the payload of
link feedback control octet, information about number of packets
received with error, information about number of packets lost,
information about number of packets transmitted to the recipient
of the command frame, information about measurement window,

information about number of packets correctly received, and

information about SNR/LQI.

While the invention has been particularly shown and described
with reference to specific embodiments, it should be understood
by those skilled in the art that various changes in form and
detail may be made therein without departing from the scope of
the invention as defined by the appended claims. The scope of
the invention is thus indicated by the appended claims and all
changes which come within the meaning and range of equivalency

of the claims are therefore intended to be embraced.
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no. 2 , pp. 256-265, Apr. 2002. ains Wiat is clained
is: 1 . Anethod for determning a data transm ssion
W@ b@pagdses i stic, wherein data are transm tted POT/8G2008/000483

| east one 5 superfranme, wherein each superframe is
configured to transmt a plurality of franes, the
nmet hod conprising sending, in the superfrane, a
plurality of data transm ssion characteristic request
messages to a receiver for request q.%a tin

7.t Pan&dfssi BATRhAF ALt eErs tl?%wﬁﬁwfco%‘% Fr SHPPRES1Y
receiver, I1C wherein the data transm ssion

£ lex&h&ﬁa@rep%f-ﬁ%l%qh%siu%%esafd%’* Ml&&n&]&ﬁa’%&ﬁt r ol EEE J-
nmessages; receiving, in the superfrang, pluralltg of

Sel. déﬂéaﬁrgﬁﬁﬁﬂés:oﬁobha}bct%91§indﬂ?e§ﬁ@ﬁ§€7ne¥§§g
i ncludi ng data transm ssion characteristic information
fromthe receiver in response to the 15 ' data
transm ssi on characteristic request nessages wherein

8. thke dahagtranswesscant charactisrietiaranesporseigtisagesor
are command/ control nessages; determning, fromthe

wired@ba pbharsH 86t06r €HAT aCtEr | Bides i M QfdlRidsOTomatunl. easbl. 1,
one data transm ssion characteristic. 2G

no. 2, pp. 256-265, Apr. 2002.
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2 . The nethod according to claiml1 , wherein each
data transm ssion characteristic request nessage
w0 p@bas3s4 dat a transm ssion characteristic i nfPCTRGR008/000483
of a transmtter or froma transmtter.3 . The nethod
according to claim1 , wherein sets of two or nore
franmes are transmtted in the superfrane, and wherein
at | east one data transm ssion characteristic request
ajlEssage is sent before the transm ssion of each set of
two or nore franes . 4 . The nethod according to
any one of the clains 1 to 3 , wherein the data
Whaty i Gridd&iegh 1har act eri stic request nessages are sent
periodical&y. 5 . The nmethod according to any one of
1.t He Mat&iogs TPTt deAerMpReRe| & %2t B3 dhsTi <1 on
characteristic request nessage is sent at |east once
charpftiaig sédch phedeter ArhedaperiBrRTNtird | Ht értvdleasg one
The net hod according to any one of the clains 1 to 5 ,
supegdimeimed elte rigy na eechnsnper erameg hies teansuted tandnahemit a
recei ver being comruni cation devices according to
plud¥ Nk & fsFeairkis¢athenmeZhod Thempret sioty accordi ng to any
one of the clainms 1 to 6 , wherein the data
sendir@))sMirs $hen stpardehre| Sk i slueguest sEs&EageSransmission

Cl

characteristic request messages to a receiver for requesting
data transmission characteristic information from the receiver,
wherein the data transmission characteristic request messages
are command/control messages;

receiving, in the superframe, a plurality of data transmission
characteristic response messages including data transmission
characteristic information from the receiver in response to the
data transmission characteristic request messages wherein the
data transmission characteristic response messages are
command/control messages;

determining, from the data transmission characteristic

information, at least one data transmission characteristic.

2. The method according to claim 1, wherein each data
transmission characteristic request message includes data
transmission characteristic information of a transmitter or from

a transmitter.
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are nmedi um access control |ayer nessages.8 . The

nmet hod according to any one of the clains 1 to 7 ,
wobmpess3es he data transm ssion characteri sti c PEEFPONOE000483

nmessages are nmedi um access control |ayer nmessages. 9 .

The net hod according to any one of the clains 1 to 8 ,

wherein data transm ssion conprises the transm ssion

of a plurality of data packets and wherein the data

transm ssion characteristic information includes the

nunber of data packets correctly received by the

3. Te6R ¥ertneh hReos8nHEr +8f cihen dal 8, dANSMSIIIONF two or
characteristic information. 10. The met hod accordi ng

more %r%%%soggeogrgngmg @égsl& {&% s(géM??éﬂe %%hawhereln at

ransm ssion 1S orned via a nmuni cation i nk
1 Qetmeeg a_ tEansn1tter and the recelver and t he data
eas one a

SM1ssion erils uest messa e is
transm SSI on characterils orrra qs g

IC
Link, gual i ty_i nf ar mat 1. The nethod
sentC BRPGPng T o E) B} s LR % WP fioTe

the data transm ssion characterlstlc |nfornation
framege| udes i nformation about the signal to noise ratio
of the comuni cation link. 12. The nmethod according to
any one of the clainms 1 to 11, wherein the data
transm ssion characteristic response nessagesi ncl udes
4. | Ahermathod forosdingngotaey poverol evel odfaifse ldaba3,

wherein the data transmission characteristic reguest messages

are sent periodically.

5. The method according to any one of the claims 1 to 4,
wherein a data transmission characteristic request message is
sent at least once during each predetermined periodic time

interval.

6. The method according to any one of the claims 1 to 5,
carried out by a transmitter, the transmitter and the receiver

being communication devices according to WiMedia specification.
7. The method according to any one of the claims 1 to 6,

wherein the data transmission characteristic request messages

are medium access control layer messages.
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transm ssion. 13. The nethod according to any one of
the clains 1 to 4 , wherein a data transm ssion
W@h@pagdles i Stic request nmessage i s sent aperi oRPCT/&GL098/000483

14. The method according to any one of the clainms 1 to
12, wherein the data transm ssion characteristic
response nessages include information for setting the
data rate of the data transmission . 15. The nethod
according to an ne of the clains.1 to and .14,

. ey e GAERTEREAoh? SR brOTha oty S Y 1 to 7,
i nformati on includes informati on about, suggest ed dat a
wherejne thendgtiatroRSAbSEE O ugyRET Ct T ahdhi ¢ %ﬁ%n%eewssages
change, information about nunber of packets received
are \faH U8 PG SiSnFOREPL oh2 BBBURS TERHRT - of packets | ost,
i nformati on about nunber of packets transmtted to the
reci pient of the command frame, infornmation about
measur enent wi ndow, i nformation about nunber of

9. pdtketethodr ectbydirgetveany ame i oif orlmatdlonimebdutto 8,
SNR/LQ of conmmunication |ink.16. The nethod accordi ng

wherted nam t@ane rahsimie st bai admdr 1 ©ed 2t o de Azh 4nai sk, onmadr @i n
the transmtter transmts a conmand/control frane or a

plurldﬁti&yt ENSESS bankebar asd efhStd On MEHKIES t TBSSAG ISR LY
X 1
characteristic information includes the number of data packets

correctly received by the receiver or the sender of the data

transmission characteristic information.

10. The method according to any one of the claims 1 to 9,
wherein data transmission is performed via a communication link
between a transmitter and‘the receiver and the data transmission
characteristic information is communication 1link quality

information.

11. The method according to any one of the claims 1 to 10,
wherein the data transmission characteristic information
includes information about the signal to noise ratio of the

communication link.

12. The method according to any one of the claims 1 to 11,

wherein the data transmission characteristic response messages
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ms or at |east once in every x ' ns or aperiodically
or at the beginning of franme transactions and the
WO e@eioss364 replies with a conmand/ control franmePCr/S@2008/000483

data transm ssion characteristic response nessage upon
reception of a command /control frame or a request
nmessage after a fixed period of tinme which may for
exanpl e be Short Interfrane Spacing (SIFS) . 17. The

.__mefhod accordi.n 0_any. one of the clains to ,

ine ei Oﬁ@agﬁﬁg %8r33%8tép%a&%5tQ%ﬁ%ﬁﬁ%ﬁﬁ?ﬂ1Of:yie data
characteristic response nessage by a device in

transgdssie8-to a data transm ssion characteristic request
nmessage after the receipt of the data transm ssion
characteristic request nessage is given by pSIFS +
pSlotTine + (position value in a device list) x
(command frame duration of the data transm ssion
characteristic response nessage + pSIFS) wherein pSIFS

13. ahe psitdodi recargihaveot dey vetaiest ahalefliaiats by ttohd,
ECMA standard. 18. The net hod according to any one of

wherdie @l alamsa trbhoshysswnberehdaractdat iss ttiraansgesitomessage is
characteristic response nmessage transmtted in

sent! @gReAsAiltalaydata transm ssion characteristic request
nmessage conprises a duration field wwth a duration
val ue that is given by

14. The method according to any one of the claims 1 to 12,
wherein the data transmission characteristic response messages
include information for setting the data rate of the data

transmission.

15. The method according to any one of the claims 1 to 12 and
14, wherein the data transmission characteristic information
includes information about suggested data rate, information
about suggest transmit power level change, information about
number of packets received with error, information about number
of packets lost, information about number of packets transmitted
to the recipient of the command frame, information about
measurement window, information about number of packets
correctly received, and information about SNR/LQI of

communication link.
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a duration value included in the data transm ssion
characteristic request nessage - (command franme body
W e@p®sE3ssi on tine of the data transm ssion  PCT/SG2008/000483

characteristic request nessage + pSIFS) - comand
frame transmssion tinme of the data transm ssion
characteristic response nessage + command franme body
transm ssion tine of the data transm ssion
characteristic r onse nessage erein pSl FS . may have

16. {1h JRIG60a8CaRFIBY by THE GOV SR ine er%?eq‘a nd 14

net hod according to any one of the clains 1 to

IRheBER cANdAPE gFéﬁ§Wé§?%ntW‘&c‘iserﬁ éjc‘%“E“a\n@s/&?H&éOl frame

nmessage transmitted in response to a data transm ssion

or ackattactsrnsmiesienuelar aesyagE OMRINET eRFrde 6yery "X
field with a duration value that is given bya duration

us oralkte lieastudadei Ant éeedat 't rish s seon ashi@sddtveoirs gite the
request message -(conmand frane body transm ssion tine

begiohihke odatfaatmransansscoioharatttdrd st irnequesiplies with a
nmessage + pSIFS + pSlotTine + ((position value in a

commaingl/ contibe datfet bansnisEd ofr ahaiactierr stharaeguestic
nmessage) (command franme transm ssion tinme of the data

respgoh@BSHks8hgB GPahacteepsidl dﬁsepQﬂﬁr@naffﬁﬁS@Qﬁlt*roQS|fES}ne or a
) -conmmand frane transm ssion tine of

request message after a fixed period of time which may for

t

O

example be Short Interframe Spacing (SIFS).

17. The method according to any one of the claims 1 to 16,
wherein the time to send a data transmission characteristic
response message by a device in response to a data transmission
characteristic request message after the receipt of the data

transmission characteristic request message 1is given by
pSIFS + pSlotTime + (position value in a device list) x {(command
frame duration of the data transmission characteristic response

message + pSIFS)

wherein pSIFS and pSlotTime may have the values as defined by

the ECMA standard.
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the data transm ssion characteristic response nessage
+ command frane body transm ssion tinme of the data
WO e@p®8E366i on characteri stic response nmessage MIES@2008/000483
pSI FS and pSl ot Time may have the val ues as defined by
the ECVA standard. 20. A communication device
conprising a sending circuit configured to send, in at
Ieast a superframe, each superfrane being configured
1o ¢ PeecAREEbEn 2harael Yarr 18 as BB MSLER ok
quest nessages t
recei ver for requestin ata trans SSi 0
where gy é‘cfjé‘ftlasfféngﬂff)?h%? on eq:]lrcecrcﬁS 759 éersgla ©
t he data transm ssion characterlstlc reques
trangmd téGRmaRdF ESRPRBF Fr‘és%a%%%a %Frfsérb]eﬁ%%i{b gﬁ
. configured to receive, in the superfrane, a plurallty
requgfs td ALE SEIENSAMBEL BRS chaf Bed Br st e b dpidis@ duration value
nmessagesi ncl udi ng data transm ssion characteristic
thati nfsograenohyfromthe receiver in response to the data
transm ssion characteristic request nessages wherein
the data transm ssion characteristic response nessages
are command/ control messages; > a determning circuit,
a dweenficguredutoidel edatinen thomidte tdatresrtirssrism ssi on
characteristic information, at |east one data

characteristic request message - (command frame body

1st1c

transmission time of the data transmission characteristic
request message + pSIFS) - command frame transmission time of
the data transmission characteristic response message + command
frame body transmission time of the data transmission

characteristic response message

wherein pSIFS may have the value as defined by the ECMA

standard.

19. The method according to any one of the claims 1 to 17,
wherein a data transmission characteristic response message
transmitted in response to a data transmission characteristic
request message comprises a duration field with a duration value

that is given by
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transm ssion characteristic. 21. A conputer program
product, which, when executed by a 1C) conputer, nakes
W0 b@oosssput er performa nmethod for detern ni ngPEI/8G2088/000483

transm ssion characteristic, wherein data are
transmtted in at |east one superfranme, each
superfrane being configured to transmt a plurality of
frames, the nmethod conprising sending, in the

2 IARSIET Y1802 RLYLALLt Y, of ndal 2 { ransii sl an. ] T
characteristi C request nessages to a recelrver for

requesting data transm ssion, characteristi .

chara S ation FPRORFENBST BRF VerC o b: 1f THfe Apslty Cransmission

. transm ssion characteristic request nessages are

Cimee iR/ E8her SFAREES3FERN TR AT, SHf tifIuest message +
superfrane, a plurality of data transm ssion 2C)

PSIFShar ®StLetiTdmec tr éBPORSEOMESTHfe s it | Widithg 'ddthg data
transm ssion characteristic information fromthe

transggsisven icharespensetio réquelit aneyw@ENi ssi(@emmand frame
characteristic request nessages wherein the data

transmalssiiossitdmechér aoé eda 4 | ttr arespirsiOMEssEages ecaristic
command/ control nessages; determ ning, fromthe data

respbhars Messhga €¢hpBAES By | Sddmmd id of reAdd Arardmilsedsh @ARe of
data transm ssion characteristic.

the data transmission characteristic response message + command

frame body transmission time of the data transmission

‘characteristic response message

wherein pSIFS and pSlotTime may have the values as defined by

the ECMA standard.

20. A communication device comprising

a sending circuit configured to send, in at least a superframe,
each superframe being configured to transmit a plurality of
frames, a plurality of data transmission characteristic request
messages to a receiver for requesting data transmission
characteristic information from the receiver, wherein the data
transmission characteristic request messages are command/control
messages;

a receiving circuit configured to receive, in the superframe, a

plurality of data transmission characteristic response messages
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including data transmission characteristic information from the
receiver in response to the data transmission characteristic
request messages wherein the data transmission characteristic
résponse messages are command/control messages;

a determining circuit, configured to determine, from the data
transmission characteristic information, at least one data

transmission characteristic.

21. A computer program product, which, when executed by a
computer, makes the computer perform a method for determining a
data transmission characteriétic, wherein data are transmitted
in at least one superframe, each superframe being configured to
transmit a plurality of frames, the method comprising

sending, in the superframe, a plurality of data transmission
characteristic request messages to a receiver for requesting
data transmission characteristic information from the receiver,
wherein the data transmission characteristic request messages
are command/control messages;

receiving, in the superframe, a plurality of data transmission
characteristic response messages including data transmission
characteristic information from the receiver in response to the
data transmission characteristic.request messages wherein the
data transmission characteristic response messages are

command/control messages;
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determining, from the data transmission characteristic

information, at least one data transmission characteristic.
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