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BASED ON PACKET SIZE” filed February 13, 2008, and assigned to the assignee

hereof and hereby expressly incorporated by reference herein.

BACKGROUND
Field
[0002] The present disclosure generally relates to methods and apparatus for formatting
a header in a communication frame, and more specifically to formatting headers within

a communication frame to optimize the frame for either processing or header size.

Background

[0003] In particular wireless communication systems, signals are transmitted in a frame
format. Within the frame format, information is packetized and formatted according to
actual payload data to be communicated over the communication system and other
overhead information that is used for communicating various other information
particular to the communication system, such as information used for timing acquisition
and decoding the frame, as examples. This overhead information is typically arranged
into a header packet within the frames, and associated with a corresponding payload
data packet to which the header information pertains.

[0004] In some types of communication having low data rate (and small packet sizes),
such as Voice-over-IP (VoIP) for example, it is desirable to minimize the header
overhead information in order to increase system capacity, such as supporting more
VolP calls in system). Additionally, it is noted that at the media access control (MAC)
layers and higher, frames are organized such that the headers are formatted in order of
processing immediately before their associated data packets or payloads. With

communications having higher data rates and larger packet sizes, however, the header
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communication frame. The processor is also configured to format headers and
corresponding data payloads according to a first format within the frame when the size
of the frame is below a predetermined size and according to a second format within the
frame when the size of the frame is equal to or greater than the predetermined size. The
apparatus also includes a memory coupled to the at least one processor.

[0007] According to yet another aspect, an apparatus for formatting headers within a
communication frame for use in a wireless communication system is disclosed. The
apparatus include means for determining the size of the wireless communication frame.
The apparatus also includes means for formatting headers and corresponding data
payloads according to a first format within the frame when the size of the frame is
below a predetermined size and according to a second format within the frame when the

size of the frame is equal to or greater than the predetermined size.
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communication frame. The apparatus also includes means for formatting the

communication frame to include headers at the beginning of the frame prior to any
corresponding data payloads in the frame when the determined size of one of the
communication frame and the at least one data payload is above a predetermined
threshold.

[0012] In yet one more aspect, a computer program product comprising computer-

readable medium is disclosed. The computer-readable medium comprises code for
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syst em{tﬂ)fltﬂ':l G 1FIG. 2 illustrates an exemplary media access control (MAC) layer frame
formatting for header optimization that may be transmitted in a UMB system of FIG. 1.

[0015] FIG. 3 illustrates an alternate exemplary media access control (MAC) layer
frame formatting for processing optimization that may be transmitted in a UMB system.

[0016] FIG. 4 illustrates a method for formatting communication frames that may be
used by a basc station, AP, or other transmitter of a communication system, such as
UMB or LTE communication systems.

[0017] FIG. 5 illustrates an exemplary sequential series of frame assembly through
multiple layers in an LTE system.

[0018] FIG. 6 illustrates exemplary headers that may be used for the headers of the
various layers illustrated in FIG. 5.

[0019] FIG. 7 illustrates a flow chart of such an exemplary method for use in formatting
the header configuration in a communication frame dependent on the payload or data
packet size.

[0020] FIG. 8 illustrates an exemplary transceiver that formats and transmits the
communication frames based on packet data size in accordance with the disclosed
formats and methods.

[0021] FIG. 9 illustrates a further example of an apparatus for use in a transceiver in a
communication system that may be utilized for formatting headers in communication

frames.
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an apparatus for use in a transceiver in a

In an aspect, the presently disclosed methods and apparatus provide frame
formatting that engenders optimized processing for frames received at a mobile device,
such as an access terminal (AT), for instance. This is accomplished through a frame

format that arranges headers at the beginning of a wireless communication frame prior

to the payload packets, particularly for frames having large payload packets, and thus

larger frame size. When processed at a receiver, such formatting affords more efficient
processing than frames arranged where each header is placed with its associated
payload. In another aspect, the presently disclosed methods and apparatus provide
frame formatting that is dependent on ecither the overall size of the communication
frame (e.g., a MAC Frame) or the size of payload packets within a particular
communication frame. If the frame or the payload packets in a frame are smaller, such
as for VoIP communications, the headers are arranged in conjunction with their
associated payload packet in order to optimize the header size. On the other hand, if the
communication frame or the payload packets within the frame are large, such as for high
throughput data communications, such as UMB or LTE, the frames are altemnately
arranged to mclude all headers up front in the frame prior to the payload packets in
order to optimize the ability of a receiver processing the frame. In this manner, the
frame formatting is tailored to be most optimal for the type of communication effected
with the frame.

In the following described examples, for reasons of conciseness and clarity the
disclosure uses some terminology associated with Ultra Mobile Broadband (UMB)
technology. It should be emphasized, however, that the presently described examples
are also applicable to other technologies, such as technologies related to Long Term
Evolution (LTE), Code Division Multiple Access (CDMA), cdma2000 EV-DO, Time
Davision Multiple Access (TDMA), Frequency Division Multiple Access (FDMA),
Orthogonal Frequency Division Multiple Access (OFDMA) and so forth, It will be
appreciated by those skilled in the art, that when applying the disclosed methods and
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communication utilizes smaller payload packets, but frame 200 is not limited solely to
such, and is optimal with various other types of communications which are timing
sensitive in manner similar to voice communications. As illustrated, the MAC frame
200 includes a one or more frame headers 202 (shown singular for brevity) for each
packet within the frame 200. Headers 202 are referred to as a Packet Consolidation
Protocol (PCP) headers, are arranged first in the frame 200, and serve to indicate where
to find the various n number of data packets within the communication frame 200.
After header 202, a first header 204 is shown placed immediately prior to an associated
or corresponding data payload 206. The headers, as will be explained later, may be
configured according to Radio Link Protocol, Stream Protocol, fragmentation and
reassembly protocol, or ogical channel identification protocol, as examples. The pair of
the header and payload, such as header 204 and payload 206, may be termed as a

“packet”, and more specifically a MAC packet in the present example.
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[0031] It is also noted that the PCP header 202 may also be formatted to include
information fields (not shown) to indicate if more than one PCP header is present in the
frame 200. The PCT header 202 may also include short or long length fieid that used to
indicate expanded payload lengths in the case of a long field to support larger
Segmentation and Reassembly Protocol Data Unit (SAR PDU) payload sizes. As an
example, the length field in the PCP header may be 6 bits in length to indicate shorter
payload lengths up to 64 bytes and a length field of 14 bits to indicate large payload
lengths of up to 16,384 bytes.

[0032] FIG. 3 illustrates an alternative exemplary media access control (MAC) layer
(and above) frame formatting that may be transmitted with AP 102 in the system of
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atrailer 216 for MAC frane 200 nay be included to delineate or

signal an end of the frame 200, or at |east the end of the n nunber
of data payloads within the frame 200. %he overall size of the frane
200 is illustrated in FIG 2 by the dinension 217. [0029]FIG 2 also

i |l ustratesppf £XHROASHIOT I a@ﬂumaapth\élfﬁ\ﬁﬁe@o% QhichNs @XaAR! @yt fHPREfor a
| ayer header that is applicable to all headers of frane 200, such as

header 204. UMNB srgjerpén gueexantpbe denrranged pn&irodied i aiionbeptinized porersing
some of whi Bgd%%pa v\éﬁfécglg eng {ngp c%bbLn%”[ﬂé ﬁaﬁQdAg%Pa ﬁnﬁ&f F0s, ik ﬁ%ﬁlfef

t he payl oad it correspon ccor |n aly,
all ows the B%dmhdea)axbenmabéraﬂ hedlesr(@02 04 othtolugh ﬁ%)tamangedrat gicAegmhing

t he data paylqad o t he pac 0030].As il ust e er, 218

ot ude. a” RBLTAMEeIgeMTorbR ik coh St seeonty GOBF i T2k e ohe B
length to i ﬂﬁb&%tdd Blesiid pRE® NVt tbfs irhagpask aif. thbldaskis 2d® paFyads
al so include Stream Header 222 to |nd|cate stream corresponding to

thi's packet Withi STRRT o SHEcHBARaH 1908 30 AR BISECIL ORI Tpfgssing o

prot ocol (R Rehigpdleoduithe hitehuiae eGpfier i ng Key | ndex 224, a SAR
(Segnent ati on and Reassenb % Sequence field 226, First + Last filed

228, ar®33l Qui ckFeak Waméan@pluﬂ% Nurphsr Rf Herdszpacksts1d et thechegipning
b df
obt ai ne r 8 h%ri?atr&e Iéé,a?ygﬂe M?ﬁeﬁi&ﬁc&%&g cjgér/ ﬁ{r’l]%f;i/‘é}%f S[%clge(?s 512@? grame

header 218. arlous | 'ds i varl
based on théO@nckBipamze3BbunhmamcmhemSARSQﬁrbfh&dcﬂﬁﬁkdm(ihenqmnmeﬂ

Header 230. ote h th P he [V t her,.
| ayers (e.g¥ tth % r}rﬁ?@%obr aftmﬁ%&%w@ﬂ h’g‘(ﬂgr > t%ag ﬁs tt}]’
| ayer franes3g@0. [00311llt is al so noted that t he PCP header 202 nay

al so be formatted to include infornmation fields Snot shown) to
i ndi catl®3#F nor e ARaH SRS dpER Heh it $xpaycd ST 31h ot héPGahAsrdop suchTite

PCT header 320gic80). %émugtpﬁémewémng tRE héag&gmhﬁmatafpép EéaQeztj]@tthé!%?aq'

to indicate expanded payl o engths in the case of BM
support |ar @ems@eﬁgr@m@um@tﬁ BGH ulffeas@@nﬁro;n m@h@dwerM%el tou(eslmder

PDU) payl Oa%’lf%]!ﬂ%&%?' ﬁﬁﬁ%d@?ﬁ I(ll:lg mtcg'xﬁecjl grpﬁip he a%t gav'u%gl t}ﬁeﬁé}’ ﬁgg%gﬁ r

may be 6 bits in e orter
byt es and a Hnewygtidn Kleysllnﬂeafﬁéldl 3R2, t]ﬁrstd Lammf“retit 524 an@e, @ayiosymt ﬂieéahgflﬁls

O P, L0 16 LS SR s M AL e o B et

formatting thadatd@yulREoh EHRS Airdckiesl avolitdr AinkoZ étﬂ&aﬁqhB sgaRasefCouer,

2009/ 102376?% ét ga%g?gﬁg%%gfe%ce number. It is noted that in an example that the Cryptosyne
may be set to 96 bits in Iength.

[0035] Additionally, according to an aspect, the length of the headers in frame 300 may
be set to a fixed size to enhance optimization of processing by a receiver. By fixing the
size of the header, processing at the receiver is further optimized as a fixed size affords
predictability for the processing receiver and serves to prevent bottlenecks in the
processing by a receiver. The particular length of the headers may be set according to
the particular system or type of communication being effected with the communication
frame,

[0036] FIG. 4 illustrates a method for formatting communication frames that may be
used by a base station, AP, or other transmitter of a communication system, such as
UMB or LTE communication systems. As illustrated, a size of a wircless

communication frame, such as a MAC frame, to be assembled is determined, as



8 FIG 1, for exanple. In particular, the frame 300, which is a MAC
| ayer frane for a UMB systemin this exanple, is arranged or
formattedy® @5,{1(954;15 optim zed processing by a recei VerPE?/%iﬂ\’fé/éhgaénd
processi ng tﬁ rane. As may be seen in FIG 3, the frane 3

i ncl udes an n nunber of headers (302, 304, through 306) arranged at
t he begi nning of frame 300 prior to thePr correspondi ng payl oads
(308, 310, 312). As has been discovered by the present inventors,

this arr angﬁﬁ@t%ed)f)y bier Reader s RRd tHé’eYth{Qasijz% d{%ehﬁ In3tiéh ﬁ;‘ﬂmrﬂa&ﬁtdn‘)ﬂe
frame, such as frane 300, has proven to ogtl mze Eroces& ng at a

recei ver defobdsizapf thg “aW&S@I@@@@I(er@, 3IA) of plgrpativEbT: %Fﬁr datem@BOoRENRY be
al so includg, gy W@%E}E 81fo gg L2 O(Iin&kcﬁJtd E‘%ﬁoﬁ’é in n@g 1%?{ gﬂ%ﬂ% RImi N&

frame (e.g., @ one atin a packeéts
inthe fr anmoﬂ&ﬁ))alteﬁht@ep&&kﬁie mammmmm btk 402 heyrhenizeed of v\hetadeihe

packets (i.e nunber) . within t 0. Frane.300.

P s ' RREo PR TERckrias & Rapwe . PRaThPd Samaya IO Argyent large
i1l ustrat edfrbfie k6. ThubSf 88 cBHRANAEG0NV s BY6adbdhdomninydatied lsudreade UMB
such as header 302. As illustrated by view 316 t he header includes a

PCP header 91B8TErastchnyit be knevwy thep theofipmnisea el eparast asriearisd tp rashar
anot her | ayglmm@sSicihlsu r\%{pe header information. The header also
may i ncluded an RLP header having a reserved field 320, Encryption
Key | nd®27If i el d 8e@rdifg testhe mdtlast offHl6l 4, Be MAGHthme Is:rﬂgppta@@gzrbd;edfwleﬂr@la
326. Further f v

shown) may Bppalg\}eay\'b%lg%l@n Cfgca{;(%e\é&#._u%%y ntI%O nfeélggtwe %fA(? g%lg?!dt &re (aprg{lﬁed in
counter, a gicrcommuhDatien SAR: Recat tHequuntiety M AGdaglovdsrwhealthShR rBagdeiree
nunber .

Lo/6 bits PRUFAFIHS FOEISPRUEPILORENRS: CHrhBRde (i Aa b Ap S esthe

I ength of tbecheadens dissusﬁerdaerﬂav@@;@ amugiﬂgamfthbwacfnem 5df@ie ah@ of the
enhance Optl m zati on of processi n receil ver. gﬁ; fixi ng t he size

of the headMAC prgloads|sygh 46 lﬂlhﬁragf‘élcéwb@ examplgrathBIG. ot PioFessias f the
fixed size e&&aﬁﬁéat%mrﬁgmea mgrdam%rwe%ﬁss' ng receiver and

serves to prevent bottlene t e processing by a receiver. The
parti clt0dsl | engt Acaidingéo healgengivaagpoe tl@slzea@mmmwgn tio bloble 402 may be

por 1 cul o B34S gL BB BB SLLER o M
conmuni cat i beadbrsansbert thah crmmebevambatommawlaame fatmt sion, ARRordimglat ther
commni cat 1 PG BaREEAL Tt § B Beea4o S P8Ry geqiopE Gblock 404 would
comuni cat i eienfreaaBod StehetBs 1@13“&%@ﬁnﬁlﬁﬂ'&hatta@ |8 AegRBhEEnd Beader size is
det erm ned, as
greater than a predetermined threshold
[0039] As an example of a process by which the MAC payloads may be formed or
assembled in the process of blocks 402 and 404, FIG. 5 illustrates a sequential series of
frame assembly through multiple layers. It is noted that the terminology used in this
example pertains to LTE communication systems, but the concepts are not limited to
such and may be applied to UMB or any number of other suitable communication
systems. As illustrated, a data packet 502, such as a data IP packet, is associated with or
added with a Packet Data Convergence Protocol (PDCP) header 504 at the PDCP layer.
This header 504, as an example, may include a PDCP Sequence Number (SN). In a
further aspect, the SN may be 7 or 12 bits in length, dependent on the logical channel.
The pairing of the data packer 502 and PDCP Header 504 may optionally include an
added trailer with a security checksum (e.g., a 4 byte field).



WD 2009/ 102376PCT/ US2008/ 084545 9 illustrated by block 402. It is
noted that this size determ nation nmay be based on the total size of

the wrel §o38- (€. 9., 217), or alternatively the s
deternlnaS?gﬁenay Be based on one or nore of the S|ze(§§%oéﬂﬁwgmmb

payl oads in the conmunication frame. As another alternative, the size
determ nation in block 402 may be basedl®on whet her the type of
communi cation is known (e.g., broadband comuni cation wth attendant

large GNP Sizeine R, i s R SRLH NP o ARBERANio Lok coniol

connunlcatlon suc n UMB or LTE systens, It isS
frane size ®LE) lizaddrHOgat agendiﬁa@ltaeer tlﬁnﬁbfhém oombmdi?d&t paytoad wothsigimg

Vol P. [003\7\}#& %Oﬁﬂb%a}i% ﬁ(&e Pﬁ%ﬁge a9 SEA aFl1d dd.td. 8&01( éﬁ)i I’Or multiplet ﬁfe

assenbl ed ere a plurari ger's “eacl iy sponhdifig to
respective M@oqmaxhaasﬂoahpnﬁy rangeadassembloé fEOMNTLAI aCMA@ Ipaj‘/lbedmoa)m the

to the plur MAC ds when t he de erm ne e of e fra

i's greater m&%’eb e‘g%%;@?' Crietl ThiEs RO ad™ prviead ?%eate as
process in BiAc baﬂaéd 1A§a@b&ﬁeawﬂl AROME heddYr SUO a&tgﬁﬁiﬂezaﬂlhst%ftedt hesABC
headers before an the MAC payl oads, such as illustrated by the

exanpl e of Pﬁxipadsg (é}?aclésaésOn@a@fi ifo e CorpmHUIAR oAt TreRe P hingn agcitied MAC
optim zed a i ol r i ve aspect,

t he size de?e%%l?%égﬁgn‘yllﬁgh li%%%%f@?% tgé gﬂ“ﬁ)gsﬁ%dg?@e m nati on of

t he si f@4tif at | EMst6 dhetroés empyimylh@a&ss ﬁladmprheessp@m thg heededeoSthe
rat her than_on e overall co ni.cafi on fra SJ .. Accordi ngl he
haci ot on toviaphdeR b e AT s Al ab BT %, 3 R R DS bt
in block 404}(34@]&: gertdieniobeT b asethuaRatidiedyiRis] butithe dedceptgiaresbttihaitedat

| east one p and head r.si S greater th n_a pre term ned
t hr eshol d [ Mgy, bgap ‘?de"OoﬁéB (P G SRBST RhioHsT SHE &A@S’%‘&W‘Bﬁiﬂ’?

may be for n@)@te@ﬁs ASSANHRY, & PD‘CP%&&H&%%&M@QEQQM&)I ‘ﬁ@l%l @ﬁdof‘]@lﬁlits a'ﬁlh%l

5 illustrates a sequential series of franme asse Rﬁ hrough nmultiple
(B!

layers. |t peupgcasmbpniicld RR6 hawing sideogyr s i4n castea vl garticular to
pertains to alnde egl% 'Un% rlogﬁec% X 00 ?/gf Y gl @Lﬂféed%ﬁtrarfﬁﬂd"ﬁ]tﬁrhavmg

l[imted to suc nunber of ot
sui tabl e coﬁnm@ﬂﬁatmmhmgwsmemsmbﬁsﬁﬂdbu%bf&bedobasdammhpadkeﬁmﬁﬂﬁnan

such as a d acket d with g ed with.a Packe
Dot 6 Conver Gonch R opbaiA¢BpTRIRTLERER b i REPoBaBbMyd e
header 504, hmn@mc@x@nﬁbla,of Giyts hicd wf{eeme RiGErogqoense Nunber (SN).
In a further asp ct, e SN na 12 b| kgngth g e dent
on t he Y4 cal eaﬁ*?fe“&a%w ﬁ@lsef of héo z“lelﬁﬁé bbis Bigt o
Header 504 '&Héﬁn@ipltlj eeel 420 thirchk Lsdeitsaﬂ 8 edanfdraaLk h Weld622 STELHF 15 Wits.
checksum (e.qg.,. a 4 byte fiel g 102376 CT/U82008/084545
Addmonaﬂy, the size of the eadere may be ﬁxed for larger data packet sizes. Thus, in
the example of FIG. 6, the RL.C sequence number 606 would be set at 10 bits, the PDCP
sequence number 604 set at 12 bits, and the MAC header length filed 622 at 15 bits.
[0043] According to another aspect, the formatting of communication frames may be
made dependent on the size of the payload data packets in order to optimize the
formatting for communication types. When the payload frames are small, such as in
VoIP communications, the communication frame may be formatted to first format, such
as a format to optimize header sizing, Conversely, when payloads are large, such as in
high throughput communications, the communication frame may be alternatively
formatted to another format, such as a format to optimize processing of the frame at a
receiver,

[0044] FIG. 7 illustrates a flow chart of such an exemplary method for use in formatting

the header configuration in a communication frame dependent on the size of the



10 100401The pairing 502, 504 is then next associated with or added
to aradio link control (RLC) header 506 at a next RLC | ayer.

Finally, fred RLC payl oad consisting of the RLg-R %gg]g&, QbR
PDCP header %Olfmand data packet 502, or multiple RLC payl oa sO(not

shown) may be then assenbled for use as a MAC payl oad 508 at the MAC
| ayer. As nmay be seen in this exanple, tlhe MAC payl oad 508,
desi gnated as MAC Payload 1, is associated wwth a MAC header 510. As

further ill %ﬁﬁl@ﬂmneﬁal}ﬂ%c A2xbeadkne s&é aa?’ahe c%mﬁluﬁf%at@&rﬁf?ﬁﬂe to'beFormatted
communi cation frame with an associ at ed Header 2 (514), which 1s

| ocat ed pri 5rdete@ntmé iMAC:lp AR, obltie d(%@ﬁsmamrzgf th§ gexaf the @munication, flow

Illustrates & | u%%éclpgége[&% bfﬂt&%%g%y}f% ofR %gacfeg) gﬁ%lgfﬂgr?gdﬁ Re 8{ 1655Qe

various | ayersi strated ai n, as I R

t er m nol ogy otkséda pabkbhissfomm@laecopchng & mﬁrﬁdo;hMEmhamm:rmzbaif it packet is
systens, but .the conce re no i.ted to such.and e applied
Lo UV or alORBBASERBth SEe S ASISTUNE G i, GRS Rtreite, STRcor e
illustrated aoatetPi@Qau&ﬂetadergr@a@& thai€ tieqesdcter@aiRti rsdde. fTIR! gle@BdnieddiR &S
and a sequence nunber field 606 having either 7 or 12 bits. An RL.C

Header 608 éexepﬁieu|oalrtheomanrﬁwa@at@acwst§§1 eifh eitensinte sigrdarddp d e Somegdy pn
may include d@an?p?@tél%iyf lafge! %—i(t sV iRg I%GIO'E Qodtl-bkfoo BREs SPURBCE LTE

nunmber field 612 °of 5 or S. Anot er alternative for an RLC
header for ammmukmf@mnedgmw M deovs Libd predetRHATCRreshglds Whwneadynuble sujelier

614 havi ng f quenc of , 10
bits | 00d2N RToek R ot AP Eplbs Bolli b w8 e By A RTNERGE I Rl 2

havi ng (@48 t s, aAtagdieglto eﬁlaﬁmaei theDfifsk @blﬂlaﬁﬁ'ﬁytlhﬁﬁdd sarfablyi dcmifiptring the
| engt h, andaL th field 622 of 7 or . Additionally, the
oo o e site SRl 1y 08 nefdie Bhved onla e ofitie Lo Einnaing o st opf data
in the exanphdeOf Aklde eampld&oRUGG €QuURN 6eadet IR in @GR 24W WptnPR dSBimat
10 bits, the PDCP sequence nunber 604 set at 12 bits, and the MAC

header | engtihilizes |vaHowogrigble1igngih tiglds| oph3patabe dreetich gnavoba pigecher tatlored
aspect, the t
p iRk gﬁgﬁépggﬁ bf g@gig?g;}ﬂ'cﬁé Han Jabathe dRYdPhe TBES, B° %}ﬁ&%%&t

on the size of ayl de packets 1 n order to optim<ze
formatting fher h@dmmm@ oatoipbmlztegrﬁesbe Whematlhes paylblatbrfs ames date packet.

smal |, such A4 Ltfon the m Cc?iI blc?c'%s 04t 1@15 g]go me %d% %f[rtl)ug)?%{hgmt? lerr?tyon%e

formattedto PSR o1l suc asa
si zi ng. ConYesdsetith thmeﬂemydhﬁgdslem end Magﬁackstumfhlmﬂlelcnmh’n@hatlon frame,

o P TR ST 87 Biariale of BT B0 B 18 AT s T s partgplr types

optim ze prge&smthidtcion ki &M oMy IR chBERLNEons[ 0044] FIG 7
illustrates a flow chart of such an exenplary nethod for use in

f or mat 190481 t he hAsersding dafangthenaprsst i the decwmigAm#atn; Biacl (74dgmnay include
dependent onLRE (Rl 2€1eRd ohBReadlPif BRUMIAHGRGT FHRRARR: A8 4r4 hdependent

from the corresponding at least one data packet, That is, each header corresponding to a
data packet is separated or made independent from the data packet and placed prior to
the data packets or payloads in the communication frame. An example of this
formatting is illustrated by MAC frame 300 in FIG. 3. By separating the headers from
their associated payloads or data packets, especially in the case of large data packets
used in data communications (e.g., TCP/IP), a resultant benefit is more efficient
processing of the communication frame at a receiver, as header processing may be begin
while waiting to receive the actual payloads that will be demodulated and decoded.
[0047] In an example of the second format in block 704, the size of the at least one
header may be set to at a prescribed fixed length, such as was discussed above in

connection with the example of the MAC header in FIG. 5. By setting the headers to a



comuni cation frame. As shown, the size of the conmunication frame to
be formatted is determned in block 702. After determ nation of the

si ze of t ﬁﬁgﬁﬁ pi,cation, flow proceeds to bl ock 704. P@bU@hﬁQﬁM¥84
at | east one er correspondlng to the at | east one data pac is
formatted according to a first format when the size of the packet is
bel ow a predeterm ned size and according to a second formt when the
size of the packet is equal to or greater than the predeterm ned

size. The PHEGRLALN odhefl SrtdciRRANARMCAIN B GAMIMEARS @o BY SLAM
and attendant standards. merely an exanple, clearly large packets
on the ordeheader i4660*660De bgctzersr ilass pNBesemgLSrEqumﬁmme@amn@ gw\anydbitse

above the pre term r - ets
of 40-50 byf’végf33 u“feap%lqu\%retﬁ% X c““me“%‘% ed@r{ df o(fegﬁ%
[ 0045] [obasior di ngAterding &spiiCinotiichaspettr aitthé e¢cond fcn‘myt 1nriﬂb¢ldm4vare| tebdiqr

configuring_the size of the_ at |east one header based on a |engt

e L s iane! e sPwndtn B Red B cRoE of he SRSP BB earor
2, the headaqah&ar% dr@r@ee&%@ﬁé aPRhtHng edtafp@émts déhtahﬂeé&ﬁth‘(:ﬁﬂie%lﬂ!ieast one
variable length fields, such that the header be sized or tailored

based on thbeaﬁrﬂz A pREDIFal shipEraker, FIGH §1u§taqt¢8atbatlﬂimtlgﬁaa<frf3é6 islydgpthe
ability to gpsuf&qlng wﬁmhs%ﬂeﬁeag J(Zjﬁlchsth fﬂyenpeﬁgangof{aﬁe q&foﬁﬂaloh RS

possi ble for a given data pac I'tiona irst format of
bl ock 704 rratyntah&bwnkmlaaderegp@um hepdeheAatordieglst prosssingafiére haddrs niag

correspondi t le et within.,he.c ati
frame. oo i PP aBirabd i e uRRaRs ! i BabSeiR REVEL A8’ hlflersyama
suited for pREd imporanty, thas catespartingdaaphaatss Uliis BSinvohesst @:th‘e Heﬁ’der

communi cat i ons 46] r di n n t he second, for nat
bl ek 7oAPUERYd fETHES: Biches NECERRE S0P ResBry e asaie [ e nescets
conmmuni cat i @ f Q@Z}Banﬁra'r@[aro%@ss&flﬁném%&&gﬁﬁﬁ of HRMBr&linL O hRARONEH gta
at | east one data packet. That 1s, each header corresponding to a
data packet pheketsepar at ed or rrade |ndependent fromthe data packet and
pl aced rto %Hﬁﬁ@ AR th
frame. [ﬁknga Igﬂ%fgﬁhgﬁﬂ %ﬁ%%?ﬁ%ﬂpﬁéhgﬁﬁﬁgﬁgapggf H??%he qte
in FIG 3. Bgrmsmpaatam fngneshletshbamea@ef d@tmschen raccas@mcrr aﬂtedh@éo}rmad@d
or data packe ec t he. case, | ar dat ack e n
dat a corrrrunl”l:(&ﬂ‘)d%ﬁlﬁgI daheré{nl'%aflg)ewea resujf fonﬁﬁ eeaﬁle‘?P E g %Sm% 16,
ef ficient leQC£S:&Bmgta€ifm t fre otherm3uirdbta hirdvafer &ne, atocassoraei a/&i)llecm‘en of

header processi.n be nwhile waitin 0 receive_.the actual
e T h GrouiTro s Shaen FERv A OC ot ABRE et Bereph TGk vy AP
of the secong,itor BRliukiard, @eKscéV4n 800NBCISdR @ cRhtrdl ABtaBhs BEBSE siil@r device
header may be set to at a prescribed fixed | ength, such as was

di scussed affoneennmnisshvelx finking of emplingscasahgirceitprogethe. NheCchaagdclyds 2
FIG 5 B 0410 A
T 2o T3 (CABD B ek o URPAOSIAOTBET LROAINRPS

receiver. V\hmmd:rhemsﬂ(i&a of each header is known to the recei ver, |ess
proces is required t.o n
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[ 0048] ACCOYb@fdﬂ@seTn@lng ot to te@hhisirdatSie 02,0k vichas ﬁeﬁ}ﬁmdcﬁomm’a:tprba‘es&. and
bl ock 704, ader forpmat. of the second |nf I on ed by a

recei ver of bﬂl% ‘%t%fgﬁ?fﬁ aitaolﬁlsfgpéul?%fof%sren@f‘%ﬂ‘étrq %P’wﬁtsﬁ(iéggh %do PReer
at | east on@n&@t@rs}oa@hﬁktrhtéd w%aeleedcdmhﬂhaﬁohqlms)lmst Aegsdinesdete
As an exanple of this feature, FIG illustrates that the header 316

i ncl udes t hérapmvneatrerts Bagmay inklude ngCWESataéﬁaﬂ%@&ﬁqu Histwirgless By SHhte
Route inforngtion.is.ceptained within each respective header.
Accordingly, processing of the headers may be optin zed and the
header s08H1ensel vdhe G/ atoNaeiPémeehnims the fumtine of etadeanggenzand ofrthealata

| mpor tantly butb %ﬁb and %rrﬂ%%%nlqm@gondg% gerﬁard(f l%ie%d proc-:rergbigg,l u%cl%zc%n& QR Hslé e
instructional contents of the memory unit 808. It is noted here that instead of separately

implemented as shown in FIG. 8, as an alternative, the transceiver circuits 706 can be



[ 0050] The transceiver circuits 806 include receiver circuits to
process received signals before sending out to the central data bus

802, as V\gd,dz(fg@%dzg.%nsmt circuits to process and bUffeRC%Eﬁ[}g/ﬁsQ%t he
02 be

data bus ore sending out of the device 800, such as to one or
nore ATs as illustrated by wirel ess conmunication Iink(s) 810.
Accordingly, the transceiver circuits 886 nmay include RF circuits to
transmt over the wireless link 810 to the one or nore ATs. [0051] The

CPU/ cont r ol |,e5m8QR PRI {26 thepUARGELER Rk, d&l 8 AIRRAISIERLVO thd Bire
data bus 802 and further the function of general data processing,

i ncl udi ng exwewtusnOtrry Honisnpl enadnitagresg |an cpplications smﬁtchetea!@tedroyrcmh?ASIC)
808. It is groétir%wrher%a,}ugat i nstead of separately inplenented as shown
in FIG 8, &s'dn"artérnative, the transceiver circuits 706 can be WO

2009/ 1a@3716 PCT/ UBZ0&h 084t 08 3ndynncupooed @dnas sp@fof snsafiction®modules. In

CPU control l.er 704. As a further, alternpative, the entire apparat.us
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menory unit_808.may be.a RAM, (Random Access nor circlt . The.
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art. computer-readable media well known in the art.

[0053] FIG. 9 illustrates a further example of an apparatus for use in a transceiver in a
communication system that may be utilized for formatting headers in communication
frames. It is noted that the apparatus 900, may be implemented in an AP or base station,
as examples. It should be further noted, that disclosed apparatus 900 is not limited to
implementation only in an AP or base station, but also any suitable apparatus that
formats communication frames for transmission.

[0054] Apparatus 900 includes a module or means 902 for determining a size of a
wireless communication frame (or alternatively the size of one or more data payloads
within the communication frame). As an example, means 902 may be implemented
with one or more components within a transceiver. As an example from FIG. &, the
memory 810 in conjunction with CPU/Controller 804 may effect means 902. The
information determined by means 902 may then be communicated to various other
modules or means in apparatus 900 via a bus 904, or similar suitable communication
coupling.

[0055] Apparatus 900 also includes a means 906 for formatting the communication
frame to include one or more headers at the beginning of the frame prior to any data

packets in the frame when the determined size of the wireless communication frame is



[00531FIG 9 illustrates a further exanple of an apparatus for use in
a transceiver in a comunication systemthat may be utilized for

fornattinggggﬁg@hﬁﬁ n comuni cation frames. It is notedcihaboohisss
, as

appar at us may be inplenmented in an AP or base station,

exanples. It should be further noted, that disclosed apparatus 900 is
not limted to inplenentation only in aklt AP or base station, but also
any suitable apparatus that formats conmuni cation franes for
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[0057] FIG. 10 illustrates a still further example of an apparatus 1000 for use in a
transceiver in a communication system that may be utilized for formatting headers in
communication frames. It is noted that the apparatus 1000, may be implemented in an
AP or base station, as examples. It should be further noted, that disclosed apparatus
1000 is not limited to implementation only in an AP or base station, but also any

suitable apparatus that formats communication frames for transmission.

[0058] Apparatus 1000 includes a module or means 1002 for determining a size of
MAC wireless communication frame. In an alternative aspect, the size of one or more
data payloads to be placed in the communication frame may be determined by means
1002, As an example, means 1002 may be implemented with one or more components
within a transceiver. As an example from FIG. 8, the memory 810 in conjunction with
CPU/Controller 804 may effect means [002. The information determined by means
1002 may then be communicated to various other modules or means in apparatus 1000
via a bus 1004, or similar suitable communication coupling.

[0059] Apparatus 1000 also includes a means 1006 for formatting header corresponding

to the at least one packet according to a first format when the size of the MAC wireless



or nmenory device 910 configured to store conputer readable
instructions and data for effecting the processes and behavi or of one
or nore 0?6%9%9%' es in apparatus 900. Additionally, P@pﬁg{oﬁ,@sgoo
may include a processor 912 configured to execute the conputer
readabl e instructions in nenory 910, and thus may be configured to
execute one or nore functions of the varsi ous nodul es i n apparat us
900. [0057]FIG 10 illustrates a still further exanple of an

appar at us 19&9mf185at§ﬁ$ra'n{% i@ bhib@ @&%&fm ol s COMHRL L Hd 4T3V HeSllhder
that may be utilize or formatting headers 1 n conmuni cation Tranes.
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Addi tionally, apparatus 1000 nmay include a processor 1012 caonfi gured
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vari ous nodul es in apparatus 1000.
rearranged while remaining within the scope of the present disclosure. The

accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[0063] Those skilled in the art will appreciate that information and signals may be
represented using any of a variety of different technologies and techniques. For

example, data, instructions, commands, information, signals, bits, symbols, and chips



[0061] In |ight of the above discussion, it can be appreciated that
the presently disclosed methods and apparatus afford fornatting of
headers iRya, FHﬁE‘f‘fH cation frame that inproves processiypgkbdiBodsi9fs
frames having large payl oads. Additionally, the present "disclosed

nmet hods and apparatus afford a sel ective optim zing of conmmuni cation
frames for header mnimzation or procelsing efficiency based on the
payl oad sizes. [0062] It is understood that the specific order or

hi erarchy of tn&?s e
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processor (DSP), an application specific integrated circuit | C
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embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium (not shown)

may be coupled to the processor such the processor can read information from, and



[ 0066] The steps of a method or al gorithm described in connection with
t he enbodi nents di scl osed herein may be enbodied directly in

har dwar e, ogRhiar e nmodul e executed by a processor pp boi0s/6R4545
conbi nat i 3*16](2)(? ,t?(%e 6two. A software nodul e may reside i ﬁ ?&ﬁﬁ nsen3?4§
flash nenory, ROM nenory, EPROM nenory, EEPRON1 nenory, registers,
hard di sk, a renovable disk, a CO-ROM ©r any other form of storage
medi um known in the art. An exenplary storage nmedi um (not shown) nay
be coupl ed {,9id RERLAGERS He s%&%b HP& R qs%mm%%,rtﬁ@%{%%aﬁ&ﬁ iy
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| S: 18 CLAl‘%v8mplary” is not necessarily to be construed as preferred or advantageous over other

examples. Accordingly, the novel aspects described herein are to be defined solely by

the scope of the following claims.

WHAT IS CLAIMED IS:



1. Anethod for formatting headers for data payloads within a

Wi rel ess communi cation frame for use in a wreless conmrunication
system the nethod conprising: determ ning the size of the wireless
comuni cation franme; and formatti ng headers and correspondi ng
dat a payl oads according to a first folfmat within the frame when the
size of the franme is below a predeterm ned size and according to a
second format within the frane V\hera?ltztgﬁdshze of the frame is equal to
or greater than the predeterm ned s erein, according to the
first format, at |east one data payload is positi oned internedi ate
two headers within the frame and wher ei n, according to.the second,
format I+ eack 8retheddep famatiipeoieaders oy datppaylqads W&’Wé R vdrelest porgniation
the frﬁ%e Po”r'u@é inf Pw BBY¥ssUon i dabah b}tsYenpfthéjxﬁEtﬁocﬂ)% Wi thin the
franme. 2. The method as defined in cldim1, wherein the first fornmat
conpri ses: determivag thalsizp OMMngﬁdq:asngrnnmelcsﬁuzefr@ﬁe @ad¢h of the headers
\(I:Mo'; :"engggl f;{]\" gl’ gljé{l%ﬁea%oﬁs ang cgr?‘%slpgulc}%rég gzﬂ-%e R4 gga 3 a0 (ﬁn%g) zlghrst f%)rmat \11th1n the

wher ei frainbevhbh Iilﬁ:tsufe@if Iﬂ’&ifreﬁﬁ)emp bekbesi predetenm@’d}mm dng aeaefingto 4 kRohREMA
i i info a packet within the

with a cor ond| dat a, payl o
com"run}”étg ‘gﬁ o't e S“FF\8¥ ‘qg.%e Isseayal o grgater dhag the predgicapised size,

the fi %Erefno aéeea}dlhg tcpﬁx%chrgtoﬂbrﬁ{@ GCleRY She U2 GRYITHD llscg&sit%ed %tea}ta:&ate two
met hod as defined in claim4, wherein the second format furt

conpr i seadersswithin e frame gind éVf@feilﬂ,h@CWdaEetpsthatse@Hérf@mﬂ tsell of |ax[éura11ty Of
! engt hheadgfs opt.he %Q ?rg tixﬂcﬁu&gfiﬁ ?h%dfﬁn? }grllo"%ltgn an ol\rl\%t] ‘?lll’.l?all? gtl Aatgl y?(ﬁlg?

ed by a receilver comuni ca n fr ceSS|n
payl oadﬁ fiasnecont ai ned within the respective correspondl ng headers.
19

2. The method as defined in claim 1, wherein the first format comprises:

variably configuring the size of each of the headers within the wireless communication

frame based on a length of a corresponding data payload.

3. The method as defined in claim 1, wherein the first format comprises:

grouping each of the header with a corresponding data payload into a packet within the

communication frame.

4. The method as defined in claim 1, wherein the first format is used for voice over IP
communication,
5. The method as defined in claim 4, wherein the second format further comprises:

setting the size of the headers at a prescribed fixed length.

6. The method as defined in claim 4, wherein all information used by a receiver of the
communication frame for processing the data payloads is contained within the respective

corresponding headers.



7. The nethod as defined in claim1l1l, wherein the conmunication frame
is a Media Access Control (MAC) |ayer franme, the headers are MAC
headers, and the data payl oads are MAC data payl oads. 8. The nethod
as defined in claim1, wherein the wireless comunication systemis
one of an Utra Mbile Broadband (UVB} and a Long Term Evol ution
(LTE) communi cation system 9. An apparatus for formatting headers

f d d i t hi W L el ] icati : f 1
el ode CommameRt e ng e TG g ot [Fame £ i Aok

pr oceseghirdl qMAQUERS fiadie, BRIRAIENGe MACHARIQfnd IR dita RIyRSEs are MAC data
conmmuni cation frane; and format headers and correspondi ng

dat a pB%MI‘B’él&s according to a first format wwthin the frame when the
size of the frame is below a predeterm ned size and according to a
second format within the frame when the size of the frane is equal to
or grebter flhamethvd asdefietdeinwiamad , sihzwin thhenelass caumonidating systemhigone of

two: hodbne YioBhs BSRRe-fPEME Vool B BARRROA T o B ThOL R o

format, each of a plurality of headers of the frame are included in
the frame prior to ar}‘y iQf a pl Lﬁl’a|it of data(gay‘l oads within the
frame: %a meddy3pragisiteatorgating haadersdfos datg paylppdscadup g wirelgys cqmpunication

appar afise 8 Wetd Peelb dohhiliiodNRE Siparli&ofpfishef O Mat conpri ses:
vari ably configuring the size of each of the headers within the

Wi rel ess cosfrieast emtnroresfor aomfiguagied: on a | ength of a corresponding
data payload. = 1do.Ihe APRALgHie Adefined in glalm 9,y wherein the
first format conpfrises: groupi ng sach 6t Kelter with a
correspondi ng dafoemfrdighdsrdanddodrespandiblgalhtavdatlobds dcbérd Qe fir g &bintid within

]]: I)?ggt tl}ei-f%@éelgﬁ@gﬁg\aﬁgﬁ%t&g’s%g g‘ﬁ%g;ﬂl g%gw:ﬂqnprgé%%:r?ﬁgéd &yi\geezli‘n%l arécérg?ngftlo rasstecond
format within the frame when the size of the frame is equal to or greater than the predetermined
size, wherein, according to the first format, at least one data payload is positioned intermediate
two headers within the frame and wherein, according to the second format, each of a plurality of
headers of the frame are included in the frame prior to any of a plurality of data payloads within
the frame;

a memory coupled to the at least one processor.

10. The apparatus as defined in claim 9, wherein the first format comprises:
variably configuring the size of each of the headers within the wireless communication

frame based on a length of a corresponding data payload.

11. The apparatus as defined in claim 9, wherein the first format comprises:
grouping each of the header with a corresponding data payload into a packet within the

communication frame.

12. The apparatus as defined 1 claim 9, wherein the first format is used for voice over IP

communication.



20 13. The apparatus as defined in claim9, wherein the second fornat
further conprises: setting the size of the headers at a prescribed
fixed length. 14. The apparatus as defined in claim9, wherein all

i nformation used by a receiver of the conmunication frame for
processing the data payl oads is contatthed within the respective
correspondi ng headers. 15. The apparatus as defined in claim9,

wherein,th icati i N Media A Co | (MAQ) |
frane. Bhe AESam e iRt Ghesd Baand, Sabm e S5 orabl bibe et
dat a payl oagtsting thEsizd bthap@aeataus pascrielifikedidnpthcl ai m 9, wherein the

Wi rel ess communi cation systemis one of an Utra Mpbile Broadband
(UMB) and a Long Term Evol ution (LTE) conmunication system 17. An

appar ays fqi, faﬁﬁd@ﬁ]& L GefRAde hip d Iren S0P £RL QM f){, ATEEQ IR

in a wreless conmmuni cation system the apparatus conprising: nmeans
for detenmimicatipnt fremsi foe podeesdie wha dhtesgaybmdminicontined Witldmethe angpective
nmeans gor %gnrdﬁrnag';ﬁér(ri] headers and con-espondi ng data payl oads

accordlonng.;eS 0 a PSt>format within the frame when the size of the

frame is below a predeterm ned size and according to a second fornat
within the frame when the size of .the frame is equal to or greater
t han tll.é prg&StaQP?F?WécPss‘feﬁé?d WhEkEn Y, Bhedp dhs gomgunisation frigmeris arifedia

at | eagtcRO€ HAbIAMA ' b ieoned alentaic Rigalk e :
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a pl ur MAG datapaylealders of the frame are included in the frame prior
to any of a plurality of data payloads within the frane. 18. The
apparatus as defined in claim17, wherein the first format conpri ses:
vari abllg. cofThegppdrmgs ahéefBied én cbineachhatintthewheReeroinididtition shigem is one

wreless ¢ icatign fra ased on a length of a corresponding .
dat a p3€ i %ﬂ?g%%r%ﬁ&%gﬁﬂz%ﬂ%ssﬂ&eﬁ%a g Exelptiany (LR Fammuigation
first prspt conprises:

17. An apparatus for formatting headers within a communication frame for use in a wireless
communication system, the apparatus comprising:

means for determining the size of the wireless communication frame; and

means for formatting headers and corresponding data payloads according to a first format
within the frame when the size of the frame is below a predetermined size and according to a
second format within the frame when the size of the frame is equal to or greater than the
predetermined size, wherein, according to the first format, at least one data payload is positioned
intermediate two headers within the frame and wherein, according to the second format, each of
a plurality of headers of the frame are included in the frame prior to any of a plurality of data

payloads within the frame.
18. The apparatus as defined in claim 17, wherein the first format comprises:
variably configuring the size of each of the headers within the wireless communication

frame based on a length of a corresponding data payload.

19. The apparatus as defined in claim 17, wherein the first format comprises:



21 groupi ng each of the header with a correspondi ng data payl oad
into a packet within the conmunication frane. 20. The apparatus as
defined in claim1l7, wherein the first format is used for voice over
| P communi cation. 21. The apparatus as defined in claim17, wherein
the second format further conprises: 4detting the size of the headers
at a prescribed fixed length. 22. The apparatus as defined in claim

17, wherein_all. infqr ion used.by a receiver of the.communicati.on
fram for pPouRBERAg oo BT B ers S a i dety Rpiy B, T e Wit the
r especténd@utioftic@spangli ng headers. 23. The apparatus as defined in
claim17, wherein the communication frame is a Media Access Contr ol
(MAC) | ayer frame, the headers are MAC headers, and the data payl oads
are MAgydat g h_Qaa}efé)EQth§ as défhed TNEI.BRRET ShdtSindRe ARE 'f&?gt {sNisEd Brodcl over IP
wherein the wreless communi cation systemis one of an Utra Mbile
Br oadbesrdmgik@jonand a Long Term Evol ution (LTE) conmunicati on system
25. A conputer program product, conprising: a non-transitory
conput er - r eadabl e nmedi um conpri si ng: code for causing a
c_orrp:Jt er. t o Thetpparitdead dvginsd m1@md1a7, wheRireths sﬁﬁﬂ%fﬂjﬂi;cn@ﬁﬁlﬁﬁﬁ cofpfeest N a
Wi rel ess comuni catjon_system an , code for causing a
conput er t osqt%?%é? sigeal Fgeaéiﬁﬁ at  PreseisAdixag 16@‘5’8‘?& payl oads accordi ng
to afirst format within the frame when the size of the frane is
bel ow a predeterm ned size and according to a second format within
the frade widn apparatys aedefinet he clefm i€, Whereiquall infaymetiomynssdtbera tebeverto ghe

predetermned siz wherein, according to,the first.far .. at | east.
one aaretpugr i FamoBt el MEAR PR Rl TR B ofBRhne

frame antesphelied icadascording to the

23. The apparatus as defined in claim 17, wherein the communication frame is a Media
Access Control (MAC) layer frame, the headers are MAC headers, and the data payloads are
MAC data payloads.

24, The apparatus as defined in claim 17, wherein the wireless communication system is one
of an Ultra Mobile Broadband (UMB) and a Long Term Evolution (LTE) communication

system.

25. A computer program product, comprising:
a non-transitory computer-readable medium comprising:

code for causing a computer to determine the size of a wireless communication
frame in a wireless communication system; and

code for causing a computer to format headers and corresponding data payloads
according to a first format within the frame when the size of the frame is below a predetermined
size and according to a second format within the frame when the size of the frame 1s equal to or
greater than the predetermined size, wherein, according to the first format, at least one data

payload is positioned intermediate two headers within the frame and wherein, according to the



22 second format, each of a plurality of headers of the frame are
included in the franme prior to any of a plurality of data payl oads
within the frame. 26. The conputer program product as defined in
claim 25, wherein the first format conpri ses: vari ably
configuring the size of each of the ders within the wirel ess
communi cation frame based on a Il ength of a correspondi ng data

| d. . Th ) t def i N | ai 25
Do ¢ orSoondlompe acha R iR PR PO e Ryl 3y SR8 i g FrofhePrioR oy
Wi t h aoCopluRsBosatth9Rkas wakiheedirhihé.0 a packet within the

comuni cation frame. 28. The conputer program product as defined in
claim?25, wherein the first format is used for voice over IP

communjgati qi o%gm FNEio 6 QP WP PG 98, delkidaednd B! fr
25, wh%(?'ei n tﬁecs C(t)endﬁfjgr m':lt15 t}rct ﬁggfeggﬁgrl?seé: setti I’fl:g t he s}rze 0 ‘
t he heewamssesit a prescribed fixed |l ength. 30. The conputer program

duct def i ned i | aj,m 25, wh j |1 .inf i d by a. .
Pecei ver of “eHEDCEmRTAIT AR fblhe Tieattsl stk b htRs S Bisaion
I S confainB8ekediohilendiher 4 ndify daevpgmaendi ng headers. 31. The

conput er program product as defined in claim?25, wherein the
comuni cation frane is a Media Access Control (MAC) |ayer frane, the

header 57 ar e THMBG REARE" SrooBR rlificHat Aadhia¥d QRASait] ©5MiheAA and W40 R Rt

comprises:
grouping each of the header with a corresponding data payload into a packet within the

communication frame.

28. The computer program product as defined in claim 25, wherein the first format is used

for voice over IP communication.

29, The computer program product as defined in claim 25, wherein the second format further
comprises:

setting the size of the headers at a prescribed fixed length.

30. The computer program product as defined in claim 25, wherein all information used by a
receiver of the communication frame for processing the data payloads is contained within the

respective corresponding headers.

31. The computer program product as defined in claim 25, wherein the communication
frame is a Media Access Control (MAC) layer frame, the headers are MAC headers, and the data
payloads are MAC data payloads.

32 The computer program product as defined in claim 25, wherein the wireless
communication system is one of an Ultra Mobile Broadband (UMB) and a Long Term

Evolution (LTE) communication system.



32. The conputer program product as defined in claim25, wherein the
W rel ess communi cation systemis one of an Utra Mbile Broadband
(UMB) and a Long Term Evol ution (LTE) conmunication system 23 33.
A nmethod for formatting a conmunication frane used in a conmuni cation

system conpri si ng: determ ning & size of one of the
comuni cation frame and at | east one data payload in the wrel ess
communi cation frane; and formatting the conmunication frane to

i ncl ude each of a plurality of headers in the frane prior to any of a

plural sy ofa eiicip@idiohgattlas a paineMegionNfrife vséd i a\B@imbfi€ation system
determ ned_size of one of the communication frane and the at | east

one daf@Paytoad is above a predeterm ned threshold and to include at
| east one dalianRaxkaagdeio B%éﬁﬁé?&xﬁﬁﬁﬂi@ G FAM SanWat b4l ohB8ath A%
t he determ ned si zg o%et Ee one of the c%m‘runl catnl gn rgrre %n(rq%{ ae at

| east wmeledatanpayitatod ffasebaidow a predet ermi ned threshol d. 34. The

nmet hod as defined i,n claim.3 f.urt her ri,si.ng, setti si ze of
[he hoader osating i SnibBlichion Ffe iS IneGATBAL S WS Btk B h B (e
icg cl a%)ﬁi()r?t&ca:nwlﬁﬁﬁ@lu%?ﬁt?@fﬁ@iﬁg‘p@%]cﬁ@éd dp0 iyl Gade iﬂcﬁlﬁa‘radlhﬁdw' @enﬁcﬁﬁeaﬁmiged size
ntro MA ayer rane, .the aders are MA eaders, an t he at,a
pay!| 0a850% %f) HacousmRcaicn Bays .am? 85 atteast oms ddripadoadds jahevs 4 predetgimpined

33, wheL&hbid 48 W ihehEs St MBI et Tb%aayi%%me QRE REIAD wWilkid e frame
Mobi | e Broadband (UMB) and a Long Term Evol ution (LTE) conmuni cation

syst enwhes The Fetermnedode af thiepined thncohmimmr8®n fvee end thehet reddmesdata
are confi,gur-ed .according to e of ,fragnentati on and reassenbly
pr ot ocB?ylgaﬁfSE%lSWca lec}:t%ﬁlﬁneeldq?r Sehr?ﬁcli‘fi cation protocol. 38. An
apparatus for formatting a communi cation frame used in a
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setting a size of the headers to a fixed predetermined size.

35. The method as defined in claim 33, wherein the communication frame is a Media Access
Control (MAC) layer frame, the headers are MAC headers, and the data payloads are MAC data
payloads.

36. The method as defined in claim 33, wherein the wireless communication system is one
of an Ultra Mobile Broadband (UMB) and a Long Term Evolution (LTE) communication

system.

37. The method as defined in claim 33, wherein the headers are configured according to one

of fragmentation and reassembly protocol and logical channel identification protocol.

38. An apparatus for formatting a communication frame used in a communication system
comprising:
at least one processor configured to:
determine a size of one of the communication frame and at least one data payload

in the wireless communication frame; and



determ ne a size of one of the comunication frane and at | east one
data payload in the wireless communi cation frame; and 24

format the communi cation frame to include each of a plurality of
headers in the frane prior to any of a plurality of corresponding
data payl oads in the frame when the d%t er ni ned size of one of the
communi cation frame and the at | east one data payload i s above a
predeterm ned t and t.o include, at ast

it er medi ate twaoHEadns sipPaPE e b bAE Hond SRRl R8s oo e
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headers to a fixed predeterm ned size. ¥ he apparatus as defi ned

i n cl aihmirgie wheartbi deteeinebsimuol bavnenf fhemmlgucatlmﬁnme Ao¢ st least one
Contro are MAC headers, and the data
{h BT Sl o Aol MEGSIE, "ned |

payl oa a e apparatus as defined in
clai m 38, whekebry dongledis ik askag ofpiRdceddd. on systemis one of an
Utra Mbile Broadband (UVMB) and a Long Term Evol ution (LTE)

communi cation system 42. The apparatus as defined in claim 38,

wher ei g t he THeagpiiud 8 déﬁﬁéd WEﬁﬁna}BC%}Qké“'ﬂ the aOGst06nef HROEEAML R fuaﬁer
and reassenbly protocol and | ogical channel identification protocol .

43. Ancapigaredtieset fgize bhedicrdenyioa foedwindecaminedsite.ame used in a
comruni cati on system conpri sing: nmeans for determining a size
of one of the communication frame and at | east one data payload in
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conmmuni cat i fra ude ity of headers in the
frame PPt Bﬁ%}n@ﬁé@ éﬁy FI&F,.%%&?S &??%&ﬂﬁ?ﬁﬁéwa’@é é*\?ao%f’d’ afl§, are

t he frp@mg&&ggaﬁgﬁmdeternlned si ze of one of the comrunication frane
and the at | east one data payload is above a predeterm ned threshold
and to include at |east one data payload internediate two headers

Wit hi Ny, The apparatus as defined in claim 38, wherein the wireless communication system is one
of an Ultra Mobile Broadband (UMB) and a Long Term Evolution (LTE) communication

system.

42. The apparatus as defined in claim 38, wherein the headers are configured according to

one of fragmentation and reassembly protocol and logical channel identification protocol.

43. An apparatus for formatting a communication frame used in a communication system
comprising:

means for determining a size of one of the communication frame and at least one data
payload in the wireless communication frame; and

means for formatting the communication frame to include each of a plurality of headers
in the frame prior to any of a plurality of corresponding data payloads in the frame when the
determined size of one of the communication frame and the at least one data payload is above a

predetermined threshold and to include at least one data payload intermediate two headers within



25 the frame when the determ ned size of the one of the conmmunication
frame and the at | east one data payload is bel ow a predeterm ned
threshol d. 44. The apparatus as defined in claim43, further
conprising: neans for setting a size the headers to a fixed
predeterm ned size. 45. The appar at as defined in claim43,
wherein the communication frame is a Media Access Control (MAC) | ayer
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data payl o e apparatus as inclarm wherein
Wi r el edsta poyivadns belbwvarpredestrmmeidshrosteldf an U tra Mbil e Broadband
(UMB) and a Long Term Evol ution (LTE) conmunication system 47. The
apparatus as defined in claim43, wherein the headers are configured

accor difg t TheBpaehd 4saBiBEd Aldan BNerheecHeing: protocol and | ogi cal
channel identification protocol. 48. A conputer program product,

conpr i si ng: Maansder seHEgs sigsraf thedippiareto ¢ bsdapedetorpiied sizéonpri si ng:

code for causing a conputer to determ ne a size of one of a

comuni cation frame for use in a wireless comuni cati on system and at
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47. The apparatus as defined in claim 43, wherein the headers are configured according to

one of fragmentation and reassembly protocol and logical channel identification protocol.

48. A computer program product, comprising:
a non-transitory computer-readable medium comprising:

code for causing a computer to determine a size of one of a communication frame
for use in a wireless communication system and at least one data payload in the wireless
communication frame; and

code for causing a computer to format the communication frame to include each
of a plurality of headers in the frame prior to any of a plurality of corresponding data payloads in
the frame when the determined size of one of the communication frame and the at least one data
payload is above a predetermined threshold and to include at least one data payload intermediate
two headers within the frame when the determined size of the one of the communication frame

and the at least one data payload is below a predetermined threshold.

49. The computer program product as defined in claim 48, wherein the computer readable

medium further comprises:



26 code for causing a conmputer to set a size of the headers to a
fixed predeterm ned size. 50. The conputer program product as
defined in claim48, wherein the conmunication frane is a Media
Access Control (MAC) |ayer frane, the headers are MAC headers, and
t he data payl oads are MAC data payloéﬂ%. 51. The conputer program
product as defined in claim48, wherein the wirel ess conmuni cation
systemis o n.. ra i.l e Broadhan MB) and .a L Ter,m
2ol uti on (LAt SR &St fR APl o B g e
product as defined in claim48, wherein the headers are configured
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frame is a Media Access Control (MAC) layer frame, the headers are MAC headers, and the data
payloads are MAC data payloads.

S51. The computer program product as defined in claim 48, wherein the wireless
communication system is one of an Ultra Mobile Broadband (UMB) and a Long Term

Evolution (LTE) communication system.

52. The computer program product as defined in claim 48, wherein the headers are
configured according to one of fragmentation and reassembly protocol and logical channel

identification protocol.



