METHODS AND APPARATUS FOR FORMATTI NG HEADERS I N A COMMUNI CATI ON FRAME C ai m
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cl ai ms prworoaw10e376Pr ovi si onal Application No. 61/028, 480TArstéoslosts43 METHODS
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by reference herein. BACKGROUND Field [d002] The present disclosure
generally relates to nethods and apparatus for formatting a header in a
comuni cation frame, and nore specifically to formatting headers within a
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information is packetized and formatted according to actual payload data to
be conmmuni cated over the conmunication system and ot her over head
information that is used for conmunicating various other informtion

parti cul ar t,0. t he,conmuni cat S such as information used for timng
acquisiti ondl%l%ogle)rcl%‘i%gn& ejﬁgsr%jélgl? exanpl es. This overhead information
is typewmal |y ar rmegeesenhiappicdiader Raggk &laitk thtiofit) e Pkévagesal Apidication
associated with a correspondin ayl oad data packet to which the header

[ nf of mat | oG H{GRHE0 it MINTHERS AYPedPBARA IR KB YD R IIMPdY dat a
rate (and [BYA TN PR i G&- - e, it
is desirabﬁgayg)ﬁﬁﬁhﬁéggﬁﬁh% Eéégggl%%g¥ﬁ%g§’?% dfﬁgﬁ%§g£§%u%?%e§§§%g%

i ncrease systoeffuahipachyt gxprasighinaspaued dytrefeggnoohaemol P call s in systen).
Additionally, it is noted that at the nmedia access control (MAC) |ayers and
hi gher, frames are organi zed such that the headers are formatted in order
of processing i medi ately before thgiCK@RBAGYPL €d data packets or payl oads.
Wth communi cations having higher data rates and | arger packet sizes,
however, tH#elleadersi ze naturally increases for processing of the |arger

packet the receiver. . Uilizin typical farmat with headers organi zed
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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
VolIP 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



packet that is favorable for |ow data rate comruni cations, tends to sl ow
processing of the larger packets and their |arger headers at a receiver
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the frame is below a predeterm ned size and according to a second format
within the franme when the size of the franme is equal to or greater than the
predeterm ned size. The appar atus aldMMMw@RYdes a nenory coupled to the at
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size of the frame is equal to or greater than the predetermined size.

[0006] In another aspect, an apparatus for formatting headers for data payloads within a
wireless communication frame for use in a wireless communication is disclosed. The
apparatus includes at least one processor configured to determine the size of the wireless
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.



conput er -readabl e mediumis disclosed. The conputer-readabl e nmedi um
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in a communication system includes at least one processor. The processor is configured

to determine a size of one of the communication frame and at least one data payload in
the wireless communication frame. The process is also configured to format 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. The apparatus also includes a memory coupled to the at least one processor.

[0011] In yet a further aspect, an apparatus for formatting a communication frame used
in a communication system is disclosed. The apparatus includes means for determining
a size of one of the communication frame and at least one data payload in the wireless
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



threshol d. [0012] In yet one nore aspect, a conputer program product
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system [0016] FIG 4 illustrates a nethod for formatting conmuni cation

frames t hatpreteiereeddldshoyd.a base station, AP, or other transmitter of a
comuni cati on system such as UMB or LTE conmunication systens. [0017] FIG
5 illustrates an exenplary sequential series of frame assenbly through

multiple layers in an LBRIEYSHDESUCRIPPIGN GFGFHE DRAWINGS es exenpl ary

headers that may be used for the headers of the various |layers illustrated
in Fl @018] [ 00197GFI dluspratds|augirelgsseeorampniggiiaphsystenvf 0@ uyr wheph thg engskatly
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comuni cation frames based on packet data size in accordance with the
di scl osed ffomasting OF cadst ppigaization 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 base 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.



[0021] FIG 9 illustrates a further exanple of an apparatus for use in a
transceiver in a comunication systemthat may be utilized for formatting
header s iwocommonizeat i on franes.[0022] FIG 10 ill ustrares/us2a8i0B4545 ur t her
exanpl e of an apparatus for use in a transceiver in a conmunication system
that may be utilized for formatting headers in comunication franes.

DETAI LED DESCRI PTI ON [ 0023] In an aspects, the presently disclosed nethods
and apparatus provide frane formatting that engenders optim zed processing
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placed with its associated payload. In another aspect, the presently
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frame (c.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 VolP 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 alternately
arranged to include 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.

[0024] 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
Division 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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[0027] FIG. 2 illustrates an exemplary media access control (MAC) layer (and above)
frame formatting that may be transmitted with AP 102 in the system of FIG. 1, for
example. Frame 200, in particular, is exemplary of a UMB format for header
optimization, such as for smaller payload packets. As discussed above, VolP
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 logical 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.



to find the various n nunber of data packets within the comunication frane
200. After header 202, a first header 204 is shown placed i mredi ately prior
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expl ained later, may be configured according to Radio Link Protocol, Stream
Pr ot ocol , fragrrent ation and reassenbly protocol, or |ogical channel
identification protocol, as exanples. THe pair of t he header and payl oad,
such as header 204 and payload 206, may be termed as a "packet", and nore
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Route bits of variable bit | ength to indi cate destination route of the
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(Segrrent at |d@tapapm)aﬂzea&f@qﬁb1t©t) Sequence field 226, F| rst + Last filed 228,
and a Q\gl header 230. The RLP header is derived or obtained from
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headers for ({dltlon ly, tLg %ga{de}cr E%c?uodgé a radio link protocol (RLP) header that includes a
Ciphering Key Index 224, a SAR (Segmentation and Reassembly) Sequence field 226,
First + Last filed 228, and a Quick Nak (QN) header 230. The RLP header is derived or
obtained from another layer than the MAC layer and added to the header 218. Various
fields in the RLP header may also be variable based on the packet size, such as the
SARSeq field 226 or the QN Header 230. It is noted that the RLP header is derived
from other layers (e.g., RLP layer or when assembling the headers for the MAC layer
frame 200.
[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 field 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



[0031] It is also noted that the PCP header 202 may al so be formatted to
include information fields (not shown) to indicate if nore than one PCP
header i swpreeeno237sn the franme 200. The PCT header 202 may/usk&s/os45e$ ude
short or long length field that used to i ndi cate expanded payl oad | engt hs
in the case of a long field to support |arger Segnentation and Reassenbly
Protocol Data Unit (SAR PDU) payload si Zes. As an exanple, the length field
in the PCP header nay be 6 bits in length to indicate shorter payl oad
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such as franme 300,, ha roven ti.m rocessing at a receiver
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a typical Rdagethe Baah 306 Fm@kexo(ﬁaao iRsudeb hu\ﬂlACaﬁrﬁﬂ:rB)IS \thatWnddl the ftdrge
header includes a PCP header 318 that may be used to conmuni cate PCP
infornatioﬁ09r0n1another | ayer, as well as route header information. The
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Encry t|o Key In irst ast tosync
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shown) may be u ed to indic unctlo code dﬁrectlon routﬁ
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information. The header also may 1ncluded an RLP header having a reserved field 320,
Encryption Key Index field 322, First + Last field 324, and a Cryptosync field 326.
Furthermore, within the Cryptosync filed, various bits (not shown) may be used to
indicate a Function code, direction, a router counter, a stream ID, a SAR Reset Counter,
and a virtual SAR Sequence number. It is noted that in an example that the Cryptosync
may be set to 96 bits in length.

[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 wireless

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



and a virtual SAR Sequence nunber. It is noted that in an exanple that the
Cryptosync may be set to 96 bits in length. [0035] Additionally, according
to an aspeotpowtes’bength of the headers in frame 300 mapCharss@B/oss4n fi xed
size to enhance optim zation of processing by a receiver. By fixing the
size of the header, processing at the receiver is further optimzed as a
fixed size affords predictability for t e processi ng receiver and serves to
prevent bottl enecks in the processing by a receiver. The particular length
of the headgissrafs@ybyblosleu0RC ¢olsdiong that the sipaldbictiination Wil 58 Bised YpehoOf
comuni cation heing effected with the communication franme. [0036] FIG 4
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based on t (¥ Yt GAMMEHEAtion ip I#@OYX/Pr(%geg%%fd?"%?ec?r%%}?{catﬂﬂv}t Sftadant Figg | vel y
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payl oads in the conmunication frame. As another alternative, the size

det er mi nat ioo.Th spitouk i402kmayn et bhs édnmensimhetlhédre latpe dsy@enmfed to other
comuni cation i s.known C&]ga. Qg br oadband commruni cation with attendant |arge
frame size OMFHICAIPE SuGheds i iuni cation is broadband communi cation, such as
in UMp@r LTE Sysdc8ing iof the SndtReier titat, ieMA@ BRI iZ et dsbentfled AMER AS
conpared to other communication such as Vol P. [0037] According to the

met hod of Plugality ofthivedivrcadhy egrecspendinge o agewatiivedVMi{e paylaad bigraranggd of
headers each. correspandi .a.r clhve | pa r rranged..in the
comuni cat i%%enc%%rl%urlrléleag[}olnof?aq?%&l eto pﬁ%ﬁ%ﬁtﬁﬁ%&%ﬁ3%%?3156%\%%%&?%39%% '&¥ ni ned
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by the process in block 404. As discussed above,NE% arranglegg all of the
MAC header $laskre Adisq@psadriboxmdypaiangigs]l of tbe MACihendesy beforepnyofithe

cxarpLe, o JAE. piyphCresp 0y LSRR op FIETS Bt RpuCD] 1
det er m nat icommumidation Krad@2Znayelye dpeiniaska tiredeber m nati on of the size of at
| east [((J)Or.l’g] of heAc%g%aliI?gatdosanaa 9er1(13231rvreeass eoc?,dt. Q %ize determination in block 402 may be
based on determination of the size of at least one of the payloads and corresponding
headers, rather than on the overall communication frame size. Accordingly, the
decision to format the frame by placing headers before any payloads in block 404 would
then be based on whether it is determined that at least one payload and header size is
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).



headers, rather than on the overall communication frame size. Accordingly,
the decision to format the frame by placing headers before any payloads in
bl ock 404wacotéadioriven be based on whether it is determ nedTiusatsas4sheast one
payl oad and header size is greater than a predeterm ned threshold [0039] As
an exanpl e of a process by which the MAC payl oads may be fornmed or
assenbled in the process of bl ocks 402 atd 404, FIG 5 illustrates a
sequential series of frame assenbly through multiple layers. It is noted
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RLC header for an Acknowledged Mode such as FTP/TCP, is shown by header 614
having a control field of 6 bits and a sequence number of 10 bits.

[0042] A MAC header 616 may consist of a control field 618 having 3 bits, a logical
channel ID field 620 that is 5 bits in length, and a Length field 622 of 7 or 15 bits.
Additionally, the size of the headers may be fixed for larger data packet sizes. Thus, in
the example of FIG. 6, the RLC 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



3 or 6 bits, and sequence nunber field 612 of 5 or 10 bits. Another
alternative for an RLC header for an Acknow edged Mbde such as FTP/ TCP, is
shown by Wweadev1083r4d havi ng a control field of 6 bits an@#Ca/Utsegpsastses nunber
of 10 bits. [0042] A MAC header 616 nay consist of a control field 618
having 3 bits, a logical channel IDfield 620 that is 5 bits in |length, and
a Length field 622 of 7 or 15 bits. Addil ionally, the size of the headers
may be fixed for |arger data packet sizes. Thus, in the exanple of FIG 6,
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nunber 604 set at 12 bits, _and the MAC header length filed 622 at 15 bits.
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data Additionally, the first format of block 704 may also include grouping the at least one
header with the corresponding at least one data packet within the communication frame,
as illustrated by the example of frame 200 in FIG. 2, which is suited for particular types
of communication such as voice over IP communications.
[0046] According to another aspect, the second format in block 704 may include
placing the at least one header in the communication frame prior to and independent
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



packet. As an exanple fromFI G 2, the header 218 in a header optim zed
format utilizes various variable length fields, such that the header may be
si zed or weai2bavweB7based on the size of the data packet. PThiGs2008084805 | ity
affords the ability to ensure that the header size is optimzed to be as
smal | as possible for a given data packg% Additionally, the first format
of block 704 may al so include grouping e at | east one header with the
correspondi ng at | east one data packet within the comrunication frane, as
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Accordingly, processing of the headers may

1), a base station, or other suitable hardware (e.g., processor, or a collection of
circuits/modules), software, firmware, or any combination thercof for use in an AP
device. As illustrated, transceiver 800 includes a central data bus 802, or similar device
for communicatively linking or coupling several circuits together. The circuits include a
CPU (Central Processing Unit) or a controller 704, transceiver circuits 806, and a
memory unit 808.

[0050] The transceiver circuits 806 include receiver circuits to process received signals
before sending out to the central data bus 802, as well as transmit circuits to process and
buffer data from the data bus 802 before sending out of the device 800, such as to one or
more ATs as illustrated by wireless communication link(s) 810. Accordingly, the
transceiver circuits 806 may include RF circuits to transmit over the wireless link 810 to
the one or more ATs.

[0051] The CPU/controller 806 performs the function of data management of the data
bus 802 and further the function of general data processing, including executing the
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



be optim zed and the headers thensel ves nay be independent from ot her
headers, and nore inportantly, their correspondi ng data packets. This is in
cont rast wo 200ve10bimader optim zed format of FIG 2, wher @Crhis2008@84sender s
220 are separate fromthe headers (e.g., 202) and are processed prior to
processi ng of the grouping of headers ang data packets. [0049] FIG 8
illustrates an exenplary transceiver 80b>that formats and transmits the
comuni cation frames based on packet data size in accordance with the
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[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. 8, 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



described herein; nanmely the frane formatting di scussed above in connection
wth FIG. 2-7. In the exanple of FIG 8, the nenory unit 808 may be a RAM
(Random Avoes®/le3mery) circuit. The exenplary portions, PEUAIS2@S/0845@5
functions in block 812, are software routines, nodul es and/or data sets.
The menory unit 808 can be tied to anot hgr menory circuit (not shown) which
either can be of the volatile or nonvol afile type. As an alternative, the
menory unit 808 can be made of other circuit types, such as an EEPROM

(El ectri calabyvdr peadbeniRedthianorb| AtdReaidcNhisaldIs iy daanERREM { Bkeef ri cal
Programmabl e Read Only Menory), a ROM (Read Only Menory), an ASIC

(Appl i cat i GRS JPeBPFq Eathrivayinads dbl abpYe @i Predetarmingthdercehald dr, oraer peedies

di sk, and Qi erg& Bl Rad la?%ﬂ%gﬁm@l)ﬁgm%. P id e ®ifar 00806 F1 G
9 illustrates a further exanple of an-apparatus Tor use Ih a transceiver in
a conmuni catdyompdyrsdng thd ratessayoftbdodkt404i anddhd formbomgahdwnin FEaAEreE 5. as

comuni cation franmes. It is not hat the arat ys.900, may be
i npl enent e(?Xi‘fHP]éﬁr%Fm’éﬁ‘r t8é§%an§t9§gi%?ﬁ,%’ef§eaé‘§ |83y bg implsmgpigd path gRg Ak
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in an AP or base station, but also any suitable apparadt that formats
communi cat iassentbiya e srdaoizatioranf noresiuoivati¢r) 0Bdks, Appaauddr s MIQD fianehk udesam

nodul e or neans, 902 f etermnin size .of a wrel co ni.cation
Mo’ (o AReBRledrsy G, Sl MemoRds iy i iRt guts BT SRR OR Y e
conmuni cat ieﬁ@ctfrh@dﬁfs‘b_% A/ @is ©88 @iﬁ&yeqorr[fﬁ@fﬁéat@ QthnBhs&8vdr TR BIREIGEE Midch one
or nore conponents within a transceiver. As an exanple fromFI G 8, the

menory 810 tiapsreigsipw rdt ¢asmmunicaionPiagen heving ethe 8lBdirgm jorafattangt perdermedo@?. The
i nformati oqne%gg 566”1 ned by neans 902 may then be communi cated to vari ous

ot her nodul es of rreans in apparatus 900 via a bus 904, or simlar suitable
communeezadf i on canpldifign, 4ARa]s FPP@anAinsudOh @tidal csrhpldesreaddbbansdR@d f or
formatting the conmunjcation frane to i nclude one or nore headers at_the
begi nni ng &f Mamory dsmise 9P gpntigiredio sareacqrarikatisadable Hetregtions anh dafatiae
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t hr eshol d. ative neans y determ ne that a si one or
nore data palditmddy,) sppabowe 960 piadaichrde axgcbetdsoe Shd|@ntigurod derextoutdeld de
et e o” CoRIDIEr readShle Saactors in mamory S 10 anPtHs nihy e emmfigued to cncens 't
means 906 p Iy 719, y g

one or more functions of the various modules in apparatus 900.

[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. &, the memory 810 in conjunction with
CPU/Controller 804 may effect means 1002. 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



may i npl enent the processes of block 404 and the formatting shown in FIGs.
3 or 5 as exanples. Simlar to neans 902 above, neans 906 may be

i npl enentwo 200% 102376 or nore conponents W thin a transceCcrarso0ansssndbr e
specifically by those that effect assenbly or organization of communi cation
frames, particularly MAC franes. As an ﬁgarrple fromFIG 8, the nenory 810
in conjunction with CPU Controller 804 y effect neans 906. Means 906 may
communi cate with transceiver circuits 908 to effect transm ssion of

comuni cat icefnfun@d®Esn Miamierg belbe Adpgdstehmihed BRs,tand Foredt ftigs MEcasbynéBeisr 906.
[0056] In addition, apparatus 900 may include an optional conputer readable
medi um or REFBAPEdR piseeondforedrhcgubedize of Srearektdhpiiad o prgigatst than the

instructio for, ef ' [ or
more of 1 herieniraea el B efel bt} fROBTESTRRIARG: MEORE: et GO
i nclude a 0dGeFsGr 7 912 tieofotmaring dhdwon éxbethtFGt Reand HIONE 2 or b eadadahmles,
instructions in mem)r)e/ 910, .and t hus may be CSAQH gur ed 60 execute one or

mor e f unct i9GPRIAERT AHEC §iZF P IS RBRITECATOR TTaR1sarHE%anap 1 0968y pligrnesively
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transcei ver in a conmunication systemthat nmay be utilized for formatting

header s i n peplondmincatfiaore fsreithes abdte prsbelowed pradatermingd apyparald.usSimdlo0 o may
be i nplenmented i n. AP or ba tation, as exanpl.es. It should be further
noted, ¢ hatmersdPOZ ARty 00T R P IHAEmER i Dl DS ORPRBISARREIGH onl y
In an AP O_F\;vi%@@tﬁh&teiv@ﬂ,anbﬁoré!sﬁ&_iﬁﬂdal/ly%zltﬁ@s@t@at@lpﬂé@trﬁﬁéiﬁbl%B@_brgfaﬁfzﬁﬁérﬁ
comuni cation frames for transm ssion. [0058] Apparatus 1000 includes a

modul e or WESARMDERLIPD fragss.epatiicilarty MAC famss. NG ¥aeIns frogofittii. dbe i on
frame. In %E‘er{f" {&103h % juﬁftPo%Cvtv}th R RLE Gl ag%ﬂemé“ 0% SndIRL FoRRY gﬁ’ss to
rthe y De’ de hed b . As an

be pl aced i conmunicati on trame m ter y means 1

exanpl e, nME806 e Zomayurtieaté Mpitie nedisesdvor tilcuiRe 1008 N &fueo pasaiksdnWof hi n a
transceiver. As an exanple fromFIG 8, the nmenory 810 in conjunction with
CPU/ Cont r olcPeyMugerating frapes beyingihalssitgbiormattiae parfernedihyoncadstl8Peri ned by
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[ 0059] Appar atcusoridédcall 8 configuckestoatore aompdtodfralidric frstroeidnis ngd keader

cort espondie?f%cting the processes and behavior of one or more of the modules in apparatus 1000.

Additionally, apparatus 1000 may include a processor 1012 configured to execute the

computer readable instructions in memory 1010, and thus may be configured to execute

one or more functions of the various modules in apparatus 1000.

[0061] In light of the above discussion, it can be appreciated that the presently disclosed
methods and apparatus afford formatting of headers in a communication frame that
improves processing time for frames having large payloads. Additionally, the present
disclosed methods and apparatus afford a selective optimizing of communication frames
for header minimization or processing efficiency based on the payload sizes.

[0062] It is understood that the specific order or hierarchy of steps in the processes
disclosed is an example of exemplary approaches. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
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



to the at | east one packet according to a first format when the size of the
MAC wi rel esscommuni cation frame is below a predeterm ned size, and formt
the at | eset2oem@23teader according to a second format wheaTiuseoosioges4df t he
packet is equal to or greater than the predeterm ned size. It is noted that
means 1006 may inplenent the processes of block 704 in FIG 7 and the
formatting shown in both FIG 2 and FlI 6 3 or 5, as exanpl es, dependent on
the size of the comunication frame. Al so, neans 1006 nay alternatively be

confi guredthn degitte rdforcndd tirgudasedhonbvhietdasdription i mey Me edpecsentedOFE dat a
payloads in a frame is either above or below a predeterm ned threshol d.
Sinilar toVRE2ERS QOEtsaBleeEompggHs WS manpche fipkdp s paitictes, aiticRl Belds F nmor e

conponent s Wit .hi.n,.a, Q%Hﬁﬁﬁﬁ%ﬁﬁkx&ﬂd nore specifically by those that effect
assenbl y of orgahi zati on of conmunication franmes, particularly MAC franes.

As an [@6dpl e f Thosddk@ledBin thdert ReliduyhoB hPprictiaeahjtube tartous Wlddirative logical
CPU/ Control |l er 804 may effect neans 1006. Means 1006 may communi cate with
transcei vePlQkpc qu@io@mu&% e“fnldeéfgoflf;%s R$s B%W]gFC? dBnFRIMCEEAn oHty theres

havi ng t he Agshincotd QkpBidd ﬁ@eiﬁ%@fﬁgﬁtﬂggﬁleﬁ%nﬁ d0Q06nid PRERLrc! BoRPtLt | On,

apparatus 1000 may include an optional conputer readable nedi um or nenory
devi ce 101Goftwafci gur@mbimtonered bohpulercleahddhiseatcnthis udenchangcanttydaf a f or

effecting the processes. and behavi or of. one or nore.of the ul es i.
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and thus may be configured to execute one or nore functions of the various
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formattlng 0 Hea PS In a Co |caltlt|onfr ne at |rrprove§'proce55|ng

time for frRitled ihaw &g na3r @elaataRddescAbed firetahdlity it Rerypiges ey fodlicael osed
met hods and apparatus afford a sel ective optimzing of conmunication frames
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present el gBNLSeQbral MRIPARE | RYSs83rERS digflaPsiBANPHB QLS YDSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e¢.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[0066] The steps of a method or algorithm described in connection with the
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



and are not neant to be limted to the specific order or hierarchy
presented. [0063] Those skilled in the art will appreciate that information
and si gnawe 2ney10R6r epr esent ed usi ng any of a variety ofPCuHiUSE@S®BE545
technol ogi es and techni ques. For exanple, data, instructions, commands,
information, signals, bits, synbols, and_chipsthat nay be referenced

t hr oughout the above description may beIFepresented by voltages, currents,
el ectromagneti ¢ waves, nagnetic fields or particles, optical fields or
particles, vaite apr@idd datHeorbfereafum. [ BOBR]alithRsee,ské klogbeimedit® @iy W | |
further appreciate that the various illustrative |ogical blocks, npdules,
circuits, XAdMEREHE thenreeespry dBrCPIOBREO #dBE Mt RgORCHUEhMEY deBddh Bdithent s
di scl osed [ | ) el ec [ - e r

sof tvr o QI THEHGIE R AEE: S 3o h 1 B o N o ERTR A e

i nt er changsbade hydioh niar dwde es discreainpanents insd ueuserinidalist rat i ve
conponents, blocks, nodules, circuits, nmeans, and steps, have been descri bed
above [ikr al | y Tihq cxamplss SFScriBied RO ER MORAY meﬂe/w&nﬁéhowgﬂgf(i%&q Bhal ity

is inpl ement.gd, /s Rt MRFo R usSObE WR %eﬁiﬁ'gﬁ:&dﬁoﬁlp% 486 Radtibey 'e@e[n_lr%es

application and design constraints 1 nposed on the overall system ose

ski |l | ed i nwitheuhd¢panng fromlteererventivrecatess diseldsédumartino édriouy niadifvatipng g
ways for eac articul ar application, but such |nple tation, deci sions
shoul d ot HaPneLHBEs HOaE At Rabuactian JRe bR R &' BUp B G Re
present di 6ok efihPRRin T BeaiphRsEtd dthdtkhpley .4 Ofil hahsthhtfdsSaging
nodul es, and circuits described in connection wth the enbodi nents
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har dwar e conponents, or any conbi nation thereof designed to performthe
functions G6UAshHEE WiEeH SFOPACsHEGH WL sorEcHt e ek Bevehdsatyyes disclosed
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convention processor, controller, ntr or state nmchi ne.
processor neyrvakss deciamylenmstec, @s iHusaibn.iiatingnexapbo dpsetibed) haiewi ees,

e.g., a conbination.of a DSP and m Ccropr,ocessor,  a urality of
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core, or any.fhRer ARBGRIGANthOHER] a§fkcts described herein are to be defined solely by

the scope of the following claims.

WHAT IS CLAIMED IS:



[ 0066] The steps of a nethod or algorithmdescribed in connection with the
enbodi nents di scl osed herein nmay be enbodied directly in hardware, in a

sof t war e woandeeloewecut ed by a processor, or in a conbi n&Cirars2aB/os4sest wo. A
software nodul e may reside in RAM nenory, flash nmenory, ROM nmenory, EPROM
menory, EEPROM nenory, registers, hard djsk, a renovable disk, a CD-ROM or
any ot her form of storage nedi um known if the art. An exenpl ary storage
medi um (not shown) may be coupled to the processor such the processor can
read information from andwite inforOBpAIMS to, the storage nedium In the
alternative, the storage nedium my be integral to the processor. The
processor and the storage nediummay reside in an ASIC. The ASIC may reside
in a user termnal. 1D ide, Akkehnabiie nhlss ROCIERSIARG iy S RAARS:
medi um may residée as discrete conmponefits In a user rmnal . The exanpl es
descri bed aboweindvaeomefrahy foxemgpl ar ya avictidsh osenamitdtea systérhe tiao tmetayd now
make nunerous uses of, and departures from the above-described exanples

wi t hout depaMPI'Mgefrom the i nventive concepts disclosed herein. Various
modi fications to theseauaiml @8 sFRYT IR WitAtslbnRRRALEDE Alamet Agpe skilled in
the art, and the generic principles defined herein may be applied to other
exanpl es, e.g., in adoinmgtiznhbeatessagicogesmmdingedatr pawlgadyenesrdingvip raefiss s

data conmmuni cati anp.appl ications,. wi.t ho departing fromthe spiri.t or, scope
o Sne ot O ERLAGR AR iU St e JERRL PGP d e b Sty SOP
not i nt endgdcdr@inB&o hisBddn@totRattwichi® XRMPRARS whBR e HILS &f the Bldinci§ chul R or

accorded the w dest scope consistent with the principles and novel features

di scl osed Igegagdriihan the predpigtraiied hiae. t he word "exenpl ary” is used excl usively
herein to nmean "serving as an exanple, instance, or illustration.” Any
exanpl e descri bed herein as "exenplary" is not necessarily to be construed

as preferred or 2advarthagenhsi SuRlined fedlaigX Brtc@sin tHCRGT fhirfgl gompirizes:novel
aspects described herein are to be defined solely by the scope of . the
fol l owing clains. WHATIREY cppfignrme Be cizaiaisagh oftheelqagersrythin dhariireleny

headers for, data:pa¥h Ldddy AR Hgggi atd rame for use in
a wreless C(O:omTlgl}ﬁ%cét ﬁgﬁég\égé{d?m %ﬁgehﬁeta‘%%ﬁeﬁ%nplr sd?ngd:agg)g?ér m ni ng the
size of the wireless comunication frame; and
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 1, wherein the second format comprises:
placing headers in the communication frame prior to and independent

from data payloads corresponding to the headers.

6. The method as defined in claim 4, wherein the second format further
comprises:

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

7. 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.



formatti ng headers and correspondi ng data payl oads according to a first
format wthin the frame when the size of the frame is bel ow a predeterm ned
si ze and wocowdiopigé6t o a second format within the frane woEUSLNS/08isae of the
frame is equal to or greater than the predeterm ned size. 2. The nethod as
defined in claim1, wherein the first fgrnat conprises: variably
configuring the size of each of the hea @rs within the wirel ess

comuni cation frame based on a Il ength of a correspondi ng data payl oad. 3.
The nethod as defined in claim1, wherein the first format conpri ses:
groupi ng each of the header with a correspondj ng data payload into a packet
wi thin the commdni catlihgmngthoghes definedheclig hothersindbe ForaRUNisaliaframy is a
wherein th : r St I ' I i I | cati 54 ahe
et hod as. adrdhagers Cattol AT Gaelrakfy R MRS bie SOTHRIER, bl e el 17 g
header s i n papleadsoroviAC athiagrayfoadsrte prior to and i ndependent from data

payl oads corresponding to the headers. 6. The nethod as defined in claim4,
wherein the second format further conprises: setting the size of the
headers at a prescribgd fi&fad 84 in Ttlaifhe WREEAGhASiLRE! BSHnuRicEligh M 4.
wherein all information used by a receiver of the communication franme for
processi ng sy$temdaor gayl/bddisnd an kb cainmadioatiomsystanhe r especti ve
correspondi ng headers.8. The nmethod as defined in claiml, wherein the
comuni cation frame is a Media Access Control (MAC) |ayer frane, the
headers are MAC headers, and the data payl oads are MAC data payl oads. 9.
The nmethod as defined in claim1, wherein the wireless communication system
is one of a UMBlAnd dvn apErateniondeeatinmhendsisdor datg papleadppyihiat awirklsss
formatting cgl%%gu risatifo rfragl%tfgr LPS%Xl g%vdl%‘elvg tcgrinpnu%ic\ﬁiigne ltﬁes 3 %Pa%guc%in? ?’ts% %I.’l frame
for use in<a Wreless €omunication,. the apparatus co r|5|ng:1h%11east one
processor confi guleast one pratetser boifuidieosi ze of the wirel ess comunication

franme; and , : : o
determine the size of the wireless communication frame; and
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;

a memory coupled to the at least one processor.

11. The apparatus as defined in claim 10, 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.

12. The apparatus as defined in claim 10, wherein the first format comprises:
grouping each of the header with a corresponding data payload into a

packet within the communication frame.

13.  The apparatus as defined in claim 10, wherein the first format is used for

voice over IP communication.

14. The apparatus as defined in claim 10, wherein the second format

comprises:



format headers and correspondi ng data payl oads according to a first format
within the franme when the size of the frame is below a predeterm ned size
and accorwprgoyw2aesecond format within the frame when Phe/tstws/084545 he
frame is equal to or greater than the predeterm ned size; a nmenory coupl ed
to the at | east one processor. 11. The gparat us as defined in claiml10,
wherein the first format conprises: varifably configuring the size of each
of the headers within the wireless communication frame based on a | ength of

a correspondi ng dat a ppajlgonehdedsZin thB&oaPRafiiien Remél@tibNes ahd ikdepbmdehd,
wherein the first format conprises: grouping each of the header with a

correspondlﬁf?én é%twaﬁa@dsw&ei%mma t@&&%@ﬁd%ﬁt hin the communi cation frane.
13. The apparatus as defined in claim10, wherein the first format is used
for voice over | P communication. 14. The apparatus as defined in claim 10,
wherein the secddd f dihwappaetpras seSngd acilsig Weaderdn ithe ddoend fomuanfuetet on
frame prior to .and i ndependent from data payl oads corresponding to the
headers. 15°™PH&Sapparatus as defined in claim 14, wherein the second

format further conprissgs, tl%estlie'd}ghéH@ad@fs%?a@fesém@equqé%@t a prescribed
fixed length. 16. The apparatus as defined in claim1l4 erein all

i nformati on used by a receiver of the communi catl on franme for processing
t he data payl oa nt ained within Ih LiHEspe tive espondi ng .headers.
17 The appar at 8- as TBeRPRUGS A chlidh oo R et R af bRk RO Yt T ane
is Media AgeRbgr @mhé QonfnhNidatioaY®imd rf@t”ErocEﬂ%ﬁlgh%d&ft§ payRads bensges, and
the data payl oads are MAC data payl oads. 18. The apparatus as defined in

clai m 10, whthvithe respectiioreirigspondnghenderat i on systemis one of a UMB and an
LTE comuni cation system 19. An apparatus for formatting headers within a
communi cation frame for use in a wireless conmuni cati on system the

appar at us conpr il9i Nng:The apparatus as defined in claim 10, wherein the communication frame

is Media Access Control (MAC) layer frame, the headers are MAC headers, and the
data payloads are MAC data payloads.

18. The apparatus as defined in claim 10, wherein the wireless

communication system is one of a UMB and an LTE communication system.

19. 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.

20. The apparatus as defined in claim 19, 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.

21. The apparatus as defined in claim 19, wherein the first format comprises:
grouping each of the header with a corresponding data payload into a

packet within the communication frame.



means for determning the size of the wirel ess communication frane; and
nmeans for formatting headers and correspondi ng data payl oads according to a
first forwetoewtbki7a t he frame when the size of the franmeCrash@isos4sas
predeterm ned size and according to a second format within the frane when
the size of the frane is equal to or grg?ter than the predeterm ned size.
20. The apparatus as defined in claim19, wherein the first format
conprises: variably configuring the size of each of the headers within the
wi rel ess communi cation frane based on a length of a correspondi ng data

payl oad. 2 1. The apparatus as defined in _claim19, wherein the first

format conpri sed2- gr dligianparatis is efinaddn slaaady, wibersimthe dirstdeposds pypddar a

payl oad i ntQ. it hi.n: the comruni cation frane.22. The apparatus as
defi ned in%gfcgioﬁgg]g),e O\Rﬁtélgl&aﬁlo he first format is used for voice over IP

comuni cation. 23. The apparatus as defined in claim 19, wherein the second
format conprises; placing headers in the conmunication. frame prior to and

i ndependent fronPdat J%ﬁawp&aaa%s éér‘?eg’élﬁ%rf&i ﬁlﬁlr’tloi%h‘é( FrEH dhs seoomd tgrgat

appar at us %m?ﬁggs_ned in claim23, wherein the second format further
conprises: setting the size of the headers at a prescribed fixed | ength.

25. The appar at us as pliefrignkehders iol the roBBpunadragiori frarad Ipripnforndiindspendeet by a

recei ver of. the co nication frame faor processing the data payl oads is
cont ai ned \ﬂotﬁhgﬁaPa‘gg?déscﬁggmo\%m@ggﬂé’gﬁﬁﬁﬂ?'ng headers. 26. The apparatus as
defined in claim19, wherein the comunication frane is Media Access

Control (MAC) layer frame, the headers are MAC headers, and the data
payl oads are MAG4dat dhpappoais as defincrhia dapa?’atiheras thiefocordformatfuather 19,

wherein the wr.eless communi cation systemis one of a UVMB and an LTE
. -COMPrises C e .
communi cation*system 28. A conputer program product, conpri sing:

conput er -r eadabl e nedettiny GRd & thghcaders at a prescribed fixed length.

25. The apparatus as defined in claim 23, wherein all information used by a
receiver of the communication frame for processing the data payloads is contained

within the respective corresponding headers.

26. The apparatus as defined in claim 19, wherein the communication frame
is Media Access Control (MAC) layer frame, the headers are MAC headers, and the
data payloads are MAC data payloads.

27. The apparatus as defined in claim 19, wherein the wireless

communication system is one of a UMB and an LTE communication system.

28. A computer program product, comprising:
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 is equal to or greater than the predetermined size.



code for causing a conputer to determine the size of a wireless

comuni cation frane in a wirel ess comruni cati on system and code for
causi ng awoanpuei7eét o f ormat headers and correspondi ng @arTaSp@plossds
according to a first 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
frame when the size of the frane is equ ¥ to or greater than the
predet erm ned size.29. The conputer program product as defined in claim 28,
wherein the firsgp. form@tcofpimsips@Fam\odiebhy defitdi i ldiR@y, Rehcsdid encofirseach
of the headers within the wreless comunication frame based on a | ength of
a correspoﬁﬂmﬁﬁcaﬁpﬁ“ﬁayload. 30. The conputer program product as defined
in claim28, wherein [ i e aor ' - -

header with a corres6%&%?%55§§%%Q%Q§Fgagqﬁﬁ%g?gfggﬁ(%?&aﬁ?ﬁﬁﬁq?ﬁ%ngﬂgg
comuni cat icomnfunéaEon Bhme Dascdoanpiehgth ginegrraspopdiodudata msloddf i ned in cl ai m
28, wherein the first format is used for voice over |P communication. 32.
The conputer program product as defined in claim28, wherein the second
format conprisesp pl agj r&gn@ﬁ?&%grarﬁ Sptr&ﬁlc_@ QUHLH A | Phimf TRRECRI e £iRQt and

i ndependent from data payl oads corresponding to the headers. 33. The
conput er prograepposhsct as defined in claim 32, wherein the second fornmat
further conprises: setting the size of .the. headers at,.a prescrjbed fixed
length. 34. The comp@iPiT: SiTiath fF diFaer WP derarnaerndink FAF pealead Jp@r b n

al I i nf or mphiiQn witharthB¥oRnfuBfgtivefra@b, t he comuni cation frame for
processi ng the data payloads is contained within the respective

correspondi ng headers. 35. The conputer program product as defined in claim
28, wherein the onanica iopn fr i ;a~ Acces -%gﬂgr | ( | ayer
frame, the headéﬁs argeﬁﬁhmﬁéﬁ g%%?ngh%9CE§98§?gﬁﬁﬁyﬁga s’gggﬁ%g@&%%?g
payl oads. 3JFérmallkused fi@uiotde PO esmfpueduidn. as defined in claim 28, wherein
t he

32. The computer program product as defined in claim 28, wherein the

second format comprises:
placing headers in the communication frame prior to and independent

from data payloads corresponding to the headers.

33. The computer program product as defined in claim 32, wherein the
second format further comprises:

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

34, The computer program product as defined in claim 32, wherein all
information used by a receiver of the communication frame for processing the data

payloads is contained within the respective corresponding headers.

35. The computer program product as defined in claim 28, 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 computer program product as defined in claim 28, wherein the

wireless communication system is one of a UMB and an LTE communication system.



W rel ess comuni cation systemis one of a UMB and an LTE conmuni cati on
system 37. A nethod for formatting a comrunication frame used in a

conmuni cawpDanosssizem conpri sing: determning a size of @O@/USROOSIE4S45
comuni cation frame and at | east one data payload in the wrel ess

comuni cation frame; and formatting the_comunication franme to include
headers at the begi nning of the frane p?-?’or to any correspondi ng data

payl oads in the frame when the determ ned size of one of the comunication
frame and the at37l east eRehodatfor payrh@athg Sa abs@uaicpicdefrensl ned tr eshol d.
38. The nethod as defined in claim37, further conprising: setting a size
of the head@MEUNEAHOR Sy GPBABEBE M ned size. 39. The method as defined in

claim 37, wherein th 10 i r i Yol t @)

| ayer frane, the hea g{rés argﬁ/&%e%gaofélgradgﬁh%?l%]w. ug%agﬁrg%%glﬁﬁglgd%qéa?{e C

dat a payl oads.pagldad Tinthe vetdiexd casindafdatienl framecdmi m 37, wherein the wirel ess
comuni cation systemis one of a UMB.and an LTE caomyupi cation system 41.
The mot hod as defi nedoH iGN cemMUNIRIEN TepkeoHBellr beadrs aé@}ﬂ‘?e@m%%g
accor di ng 1,0 1RiearRe pfisiag %ﬁ?%éﬁbs‘%n@iﬂg dLBFISRA 1 (RE FLRE WhANF HQGGALd
channel identification protocol. 42. “An apparatus for formatting a

conmuni cat isor dfreee fube doinmuai@bominineatridothe sy d¢ashvondyripeylogd iaabdveast one
processor conf jﬁgrllj]reg 1tlo: (il termne a size of one of the comrunication frane
and at | eadf® G dsshAGad in the wirel ess communication frame; and
format the communication franme to include headers at the begi nning of the
frame prior to any correspondi ng data payl oads in the frame when the

det erm ned si ze 38f oﬁéle@methwsdgiﬁnﬁhllkﬁmhbw,fﬁﬂm camgrising: at | east one data
payl oad i s above a pr r.m.n t.hreshol d; Ly . led to the at

| east one pr ocessor.Egtggéﬁglzgﬁgg}eal%%g&%go édigf{%inpe%%g%{% clﬁ%r%mzlz, wherein the
at | east one processor is further configured to set a size of the headers

to a fixed predeternm ned sjze. ) ) ) o )
39. The method as defined in claim 37, wherein the communication frame is

—

Media Access Control (MAC) layer frame, the headers are MAC headers, and the data
payloads are MAC data payloads.

40. The method as defined in claim 37, wherein the wireless communication

system is one of a UMB and an LTE communication system.

41. The method as defined in claim 37, wherein the headers are configured
according to one of fragmentation and reassembly protocol and logical channel

identification protocol.

42. 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

format 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;

a memory coupled to the at least one processor.



44. The apparatus as defined in claim42, wherein the comunication frane
is a Media Access Control (MAC) |ayer franme, the headers are MAC headers,
and t he dabaipawbirads are MAC data payl oads. 45. The apparaiseasasssdefi ned
in claim42, wherein the wirel ess communi cati on systemis one of a UMB and
an LTE comuni cation system 46. The apE%ratus as defined in claim42,
wherein the headers are configured according to one of fragnentation and
reassenbly protocol and | ogical channel identification protocol. 47. An
apparatus for formatting a conmuni cation frame used in a comunication
system conprising: neans for determining a size of one of the communi cation

frame and at |edst orddcdapapyay dadngdningghampdd, evhesain dhmehlpdst ap¢ BYPCESSaE;
d f. i i i ' head t th
anad_means 1%)futr{l|181r @%1%1&8 b 08 SYUTBMERLIER (& ngg% b%g%ﬂ%ﬁhﬁ&gﬁ sheaders a e

begi nning o e prior to any correspon a payloads in the
frame when the determ ned size of one of the comunication franme and the at

| east one data payl oad is above redeterm ped threshold. 48. The
appar at us as def4|3ned Tiq‘ﬁ a@P%f?W&‘?,%eg%ﬁdtlﬁ ai #pm@r%?her@aﬁgmfl&%m@efﬁ%g a

si ze of thes headss 8 cEQs T dnkbAVIRICE A8} R e theSh&Bers APe MAC HRRRA, 3hH$hAS

.
defined in claim47, wherein thecgonnunlcatlon frame 1s a Media Access
Control ( MA@g dagipeds dncMBC dakeepdybmder s are MAC headers, and the data
payl oads are MAC data payl oads. 50. The apparatus as defined in claim47,
wherein the wireless communi cation systemis one of a UVMB and an LTE

comuni cation systempd. appgrafRPakatdefin@s gefdigd 4N Glidréhm4 the WaatREN the
headers are confi gured accordlgg to one of fragnentation and reassenbly

prot ocol afeMBEE@Pn sYrégM el onicdd @t ¥ Beandi aorl- T eeromghicatim syAtegbnput er
program product, conprising: conputer-readabl e nmedi um conprising: code for
causing a conputer to determne a size of one of a communication franme for
use in a wrel esig. commgnbpahiueas dyfsicdrh antinal, Waasin the@caders are configured

according to one of fragmentation and reassembly protocol and logical channel

identification protocol.

47. 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 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.

48. The apparatus as defined in claim 47, further comprising:

means for setting a size of the headers to a fixed predetermined size.

49. The apparatus as defined in claim 47, 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.

50. The apparatus as defined in claim 47, wherein the wireless

communication system is one of a UMB and an LTE communication system.



data payload in the wireless communi cation frame; and code for causing a
conputer to format the communication frane to include headers at the

begi nni ngwof20ad@2376ane prior to any correspondi ng data paylusaas/ o454t he
frame when the determ ned size of one of the communication franme and the at
| east one data payload is above a predeterm ned threshold. 53. The conputer
program product as defined in cl ai m 52, 2Wherein the conput er readabl e
medi um further conprises: code for causing a conputer to set a size of the
headers to a fixed predeterm ned size. 54. The conputer program product as
defined in claimb52, wherein the comunication frame is a Media Access

Control (MAC) | &yer flhameparetys apdefinedgn glémicovheratiehs headers arpeonfaguacd
payl oads ar A\k’ﬁrﬁgd%t %Pgaé(é Sﬁ%g entafion 4AQ ?e%E@t% ﬁ‘;& Sp%t@%laﬁh&rl8g*dglf ot fined

in claimbs2 , efrein e wr ess conmuni ca emis on and
an LTE comidunti€iedticdnpreypsdlem 56. The conputer progran1product as defined in
claim52, wherein the headers are configured according to one of
fragnentation and reassenbly protocol and |ogical channel identification

protocol . 52. A computer program product, comprising:

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 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.

53. The computer program product as defined in claim 52, wherein the
computer readable medium further comprises:
code for causing a computer to set a size of the headers to a fixed

predetermined size.

54, The computer program product as defined in claim 52, 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.

55. The computer program product as defined in claim 52, wherein the

wireless communication system is one of a UMB and an LTE communication system.

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

logical channel identification protocol.



