Dynam ¢ Scheduling Overwiting of Sem -Persistent Allocation in an Uplink
BACKGROUND [ 0001] Easily transportabl e devices with wrel ess

t el econmuni cati ons capabilities, such as nobile tel ephones, personal
digital assistants, handheld conmputers, and simlar devices, wll be
referred to herein as user equipnment (UE). The term "user equipnment” may
refer to a device and its associated Universal Int e'&rat ed Grcuit Card
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previously. This advanced network access equipment might include, for example, an
enhanced node B (ENB) rather than a base station or other systems and devices that are
more highly evolved than the equivalent equipment in a traditional wireless
telecommunications system. Such advanced or next generation equipment may be
referred to herein as long-term evolution (LTE) equipment.
[0003] Some UEs have the capability to communicate in a packet switched mode,
wherein a data stream representing a portion of a call or session is divided into packets
that are given unique identifiers. The packets might then be transmitted from a source to
a destination along different paths and might arrive at the destination at different times.
Upon reaching the destination, the packets are reassembled into their original sequence
based on the identifiers. Voice over Internet Protocol (VolP} is a well-known system for
packet switched-based voice communication over the Internet. The term “VolP" will refer
herein to any packet switched voice call connected via the Internet, regardless of the

specific technology that might be used to make the call.
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can have a specific set of frequency, code, and tinme paraneters and ot her
characteristics that mght be specified by the ENB. A connection between a
UE and an ENB that has a specific set of such characteristics can be
referred to as a resource. An ENB typically establishes a different
resource for each UE with which it is conmunicating at any particular tine.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005] For a nore conpl ete under standi ng
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BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a more complete understanding of this disclosure, reference is now made

to the following brief description, taken in connection with the accompanying drawings
and detailed description, wherein like reference numerals represent like parts.
[0006] Figure 1 is a diagram illustrating the use of a dynamic scheduling overwrite
procedure according to an embodiment of the disclosure.
[0007] Figure 2 is a block diagram of a method for transmitting a data packet too large
to be accommodated by a semi-persistently allocated resource according to an
embodiment of the disclosure.
[0008] Figure 3 is a diagram of a wireless communications system including a user
equipment operable for some of the various embodiments of the disclosure.
[0009] Figure 4 is a block diagram of a user equipment operable for some of the
various embodiments of the disclosure.
[0010] Figure 5 is a diagram of a software environment that may be implemented on a
user equipment operable for some of the various embodiments of the disclosure.
[0011]  Figure 6 illustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION
[0012] It should be understood at the outset that although illustrative implementations
of one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of techniques, whether
currently known or in existence. The disclosure should in no way be limited to the
illustrative implementations, drawings, and techniques illustrated below, including the
exemplary designs and implementations illustrated and described herein, but may be



equi prent operable for sone of the various enbodinents of the disclosure.
[0009] Figure 4 is a block diagramof a user equipment operable for some of
the various enbodi ments of the disclosure. [0010]Figure 5 is a diagramof a
sof tware environnent that may be inplenmented on a user equi pnment operable
for sone of the various enbodiments of the disclosure. [0011]Figure 6
illustrates an exenplary general - purpose conputer system suitable for
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[0013] In an embodiment, a user equipment (UE) is provided that includes a processor
such that, responsive to the UE having a large packet to transmit and where the large
packet is larger than a semi-persistent resource allocated to the UE, the processor is
configured to promote transmission of a buffer status report in one of the allocated semi-
persistent resources and receive a dynamically allocated resource for transmitting the
large packet.

[0014] In another embodiment, a method is provided for a user equipment (UE) to
transmit a packet larger than each of a plurality of semi-persistently allocated resources.
The method includes transmitting a buffer status report related to the larger packet in one
of the semi-persistently allocated resources.

[0015] In another embodiment, component in a telecommunications network is
provided. The component includes a processor configured to promote allocating a semi-
persistent resource and to promote receiving a buffer status report in one of the semi-
persistent resources. The processor is further configured to promote dynamically
allocating a resource with a capacity based on information in the buffer status report.
[0016] In another embodiment, a method is provided. The method includes allocating
a semi-persistent resource to a user equipment (UE), receiving a buffer status report from
the UE in one of the semi-persistent resources, and dynamically allocating a resource to
the UE with a capacity based on the buffer status report.

[0017] A four-step process might be followed in allocating an uplink resource to a UE
so that the UE can transmit data to an ENB. In the first step, the UE sends an indicator,
which is typically a single data bit, to the ENB over a scheduling request channel. The
scheduling request channel is a dedicated channel between the UE and the ENB that is
traditionally established specifically for the purpose of providing the UE a channel for
requesting resources from the ENB. When the UE places an indicator on the scheduling
request channel, the ENB interprets this as a request for resources.

[0018] !n the second step, upon receiving the indicator from the UE, the ENB assigns
the UE a minimal amount of resource capacity. In the third step, the UE uses this limited
resource capacity to send the ENB a buffer status report that informs the ENB of the
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of one or nore enbodinents of the present disclosure are provided bel ow,
the disclosed systens and/or nethods may be inplenented using any nunber of
t echni ques, whether currently known or in existence. The disclosure should

in no way be limted to the illustrative inplenentations, draw ngs, and
techniques illustrated below, including the exenplary designs and
I npl ementations illustrated and descri bed herein, but nay be _nodified
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well as the same resource capacity is allocated based on the single scheduling request.
A call can be said to employ dynamic scheduling if a scheduling request resuits in the
allocation of a single non-periodic resource of known duration. That is, in dynamic
scheduling, a resource allocation is valid for only one transmission request, and the same
resource capacity is not necessarily allocated for subsequent requests.

[0020] Compressed VolP packets typically have a size of approximately 35 to 40
bytes. Due to this relatively constant size, semi-persistent scheduling can be employed
for VoIP calls since an ENB can allocate resources of this size to substantially all of the
packets in the VolP call. However, in some cases, a UE might attempt to transmit a VolP
packet or other packet that is too large for a semi-persistently allocated resource. For
example, a resource allocated through semi-persistent scheduling to carry compressed
VoIP packets may not be large enough to successfully carry an uncompressed VolP
packet. The following discussion will focus on the transmission of VolP packets, but it
should be understood that similar considerations could apply to transmissions of other
data packets for which semi-persistent scheduling might be appropriate.

[0021] At least three possible solutions exist to handle packets that may be too large
for a semi-persistent resource. In a first solution, a resource for a large packet might be
dynamically scheduled independently of the ongoing semi-persistent scheduling. The
large packet could then be transmitted over the dynamically allocated resource. This

solution can be referred to as dynamic scheduling overwrite.
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[0016] I n anot her enbodi ment, a method is provided. The method includes
allocating a sem -persistent resource to a user equi pnent (UE), receiving a
buffer status report fromthe UE in one of the sem -persistent resources,
and dynam cally allocating a resource to the UE with a capacity based on
the buffer status report. [0017] A four-step process mght be followed in
allocating an uplink resource to a UE so that the UE can transmt data to
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packets that the UE transmits to the ENB.
fewer resource blocks might lead to degraded radio performance and high error rates and
may therefore be unsuitable as a solution for handling large packets.
[0023] In a third solution, a large packet could be broken down into smaller segments,
and the smaller segments could be transmitted over multiple semi-persistently allocated
resources. However, in some environments, sequential transmission of the segments
over an extended series of resource blocks could lead to unacceptable delays in
transmission times.
[0024] In some environments, the first solution, dynamic scheduling overwrite, may be
the most desirable of these three options for handling large packets. However, dynamic
scheduling overwrite might have three possible drawbacks. First, while a large packet is
being transmitted over a dynamically allocated resource, a semi-persistently allocated
resource that is available for use during that time but is insufficient for the large packet
might not be used. If dynamic scheduling overwrite occurs often, the waste of the semi-
persistently allocated resources might not be negligible. A second possible drawback to
dynamic scheduling overwrite is that a synchronous uplink retransmission of a
dynamically scheduled transmission may have resource collisions with a semi-
persistently scheduled transmission from the same or a different UE if the retransmission
and the semi-persistently scheduled transmission are placed in the same resource
blocks. A third possible drawback is that the UE has no simple means readily available to



[ 0019] Thi s procedure of determ ning resource capacity one tine and then
periodically allocating substantially the sanme resource capacity can be
referred to as sem -persistent scheduling. That is, in sem -persistent
schedul ing, the capacity of multiple resources is allocated based on a
singl e scheduling request. In sone cases, the sane resource as well as the
sane resource capacity is allocated based on the single scheduling request.
A cal tequast ddysamit uplinkrtransynissinaeésousede dbe iy mightnesshiedn fotherasd@rst

results in the allocation,of ' -pery af known
G at PRS- AR a0 Tk etk cCuierRd Ry RS el And RS R, ' Va1
for Omomsrne I T 8A'S Bhisddiene athes tirstarghdt Hieird ap@ssiisis o dravebauksado t glynamicot
necessar i al l ocated for subsequent requests. éOOZO] Conpr essed. Vol P

paf:ke_s@eltdjd ing gvepwitaveight be sueeronap by havivg: ey ?f&f’é"ﬂba BytiesstapFerapg hj s
relat @;ﬁ%E@ﬁﬂi@;@%%@ﬁé?sis@ﬁw I'S,Bﬁé@.\lé& ahsifleeH!| TRg &ﬁf@airl%‘?at?gnbﬁéfﬁ%ahor

Vol P can al ocate resources of this size .
subst mefudal ihforaationfrelated teekiatge packdtethabbanmatl be abiooveredatéc by areemiases,

a UE mght attenpt to transmt_a Vol P, packet or other cket, that is,too
| ar gePergistentlysseheduleg; repaicey Basesten 'Pﬁgrm??'ee.m b@&%&%ﬁ%‘? '5PPEsHEr ce

al | OC%N%dcéﬁ”cgpgﬁﬂéﬁlg‘ alRRLE 8t R3buRENRANd BRet ApiBpfidtcCROMIRE I5GR YadkBt.
packet's may n e rge enough to successfully carry an unconpressed Vol P
packeThe T chol themitramsthit thes largs packet ihdbesdynamiealiy allocated sesowred. Toep

Dol yENG e Rdnet 8 PagkRonclges ayiies selve Fonglf 8% gt Mol
schedyy ko maeiARRR8 dontrol (AGRAbAler RS thr ee possibl e sol utions
exi st to handl e packets that may be too Iarrge for a sem _'perﬁslfns%ﬁn@hglgd

r esouf26] | n Taanrsmissiasolaft Robuffer rdelysr eeparbrinaal sPEEPEELKER

dynam cal | y schedul | d . ' I | sp\e?e :
schedU':fsioll‘ﬂff?‘le TR Hqg‘fegﬂ tbggﬁgﬁac%%%ﬁﬁerﬁ E%@P%%Ise %ﬁﬁﬂgf?sg\%c?e%f he yr?g%gcal |y
al | ocayedtityereUbattary Poweersnight blso lnasav siatethetratitional fdynatepcpockdarel i ng
overwite. [0022]1n a second solution, th dul ati on and coding schene
bei ngfaigespuree ailweeatmf«wowérrsqt?@é?ﬁ%%@ﬁ@ﬁﬁeg@mﬁ‘%ké?%owgﬁﬁOfE?é'Oﬂé% arily
nmodi f t o] ] id ahHkés phase
a1 15 FRSREEA TR A e LENRS RRRIERl) PR B o T
conpr esissilliNg Iréquest kend thegbecdnd stept i whishtee GNB edotates _sninimat SOHESour ce

ool o eTmogate: Be Bty stasn rerart REbE SirtateR AR Rk bleThatkels
into Egﬁbdﬁéd)%aetr%éiﬁiﬁ%di E:rfgl_?%lg iits cats frivel e this €108 ia sliffifienttinemadubiat i on

and codi ng schene, such as M (quadrature anplitude nmodul ation), may
al | owdisriptrvgécepenrrrmunioation ((i.¢.moodropped o5 discawlest elkspagkgtvher ef ore may be

consi fqr use i . [ €50 e ] . ed f ; et.
e B2, 35,8 toRe By S SRR AL BRI KRl %ASoneL )
and c@déngits GHIGHE behelercamealby aioritet thd mstaesnissitete$ the lhgeepackes dlithee
bl ocks m ght | ead to degraded radio per_forr]anc a ?Cﬂl gh erraor ratlte]s_zi(nd
may t Fefrasfsotiesioe (MetRreRbmEtha @ eﬁ%‘rﬂﬂrﬁ%‘i‘?nﬂ)rs‘ﬁ}ﬂ?&‘? dransnyesigack YRl
retransmissions use synchronous retransmissions; hence a collision could occur if a
semi-persistent transmission and an uplink retransmission occur over the same resource.
An attempt could be made at a later time to transmit the large packet over another
dynamically scheduled resource. For example, the UE could retransmit the buffer status
report at a later time by dynamically requesting uplink resources from the ENB. In
addition, the ENB might be provided with the capability to avoid assigning the same
resource blocks for both a semi-persistently scheduled transmission and a synchronous
retransmission of a dynamically scheduled transmission. Alternatively, the UE could
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[0023]In a third solution, a |arge packet could be broken down into smaller
segnents, and the snmaller segnents could be transmtted over nultiple

sem -persistently allocated resources. However, in some environnents,
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transmits the large packet 130 in the dynamically allocated resource 150. When the next

semi-persistently scheduled resource, in this case resource 100d, is allocated, the UE 10
again transmits a VVoIP packet of the predetermined size, in this case VolP packet 110c.

[0030] Since a typical buffer status report might have a smaller size than the 35 to 40
bytes of a typical compressed VolP packet, it is expected that the resource 100c¢ will have
sufficient capacity to accommodate the buffer status report 140. However, the buffer
status report 140 might have more stringent QoS requirements than the VolP packets
110. For example, while a frame error rate of 1% or less might be tolerable for the VolP
packets 110, the buffer status report 140 might need a frame error rate of 0.1% or less.
The ENB 20 typically specifies the QoS parameters for the resources 100 based on the
QoS requirements of the VolP packets 110. If the same QoS parameters are applied to
the resource 100c that carries the buffer status report 140, errors could occur in the
transmission of the buffer status report 140 due to the more stringent QoS requirements



resource can prevent the waste of sem -persistently schedul ed resources.
Processing capacity and battery power m ght al so be saved since the
traditional four-step procedure for resource allocation would not be
necessary for the dynam c resource allocation for the |arge packet. The
first step of the traditional procedure, in which the UE makes a scheduling
request, and the second step, in which the ENB al |l ocates a m ninmal resource
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pr edettee ENHY size is transnitted via each of the resources 100 froma UE

10 t NB 20. T | t i

o | alPOsAIe AT Moyt migh R, ud bl Rafls RUGR uFiFiplcaty siker e

par Li Ghe HolR Eﬁ@kd@qngt Hmédéll‘olé, wheo ¢rne beﬁ?rtﬁziiusimpoﬂédg is dransenitted 1 @ne ar ge
t 130 t hat t i '

e - 9rtbe stesnutopeal 06 clioBatee Lo uhee Yo @achatzn T ed Enfibs SABAEN B e uses

the ”"réééo@g%g%'trﬁgg%%é S Shel MbBHInRSAL 8BoHRIPEF 66 of the VibIP packets

resour end a buffer status report 140 to the ENB 20. The buffer
st at us|10emight betGrahsinittetsint tre EABe2@sofirceh#08 iused dadtransiait the oeifghstatus

characteristics_of the l.arge cket. 130. T St i FON in
Che. buepat “d0ar FBIS, Bt mEdord ety e T ssEf o e VO baBtaLS,
has thggappropriate size and other characteristics to accommpdate the |arge

packet 130. The UE 10 then transmits the | arge packet {’L30 in t,E_e
dynani[0833)y aFiguoaiZedlustsaiesr ar erslpodinesh of 1fe Methed 200; fosdransiitting § data

hedul ' '
2gai n RAEERbLRDIRIoE oAt inbagR 28 Sbif piitent el by eatbiodl |
packet24bl0g. UE[ 8R30dn FENBeeAgay®iinah stahfiam seati-persistpot resowbe dkocation
snmal l er size than the 35 to_40 bytes of typi cal conpressed Val P a(%ket,
't i s papediredhatiesuitnin thes 5INE:allocabig a Puralty,6F tesPriigscol aRrpYmats Y e
accompal 2abhA ' HETUB! HiToBeRo0{ wAdR InIEHEEds I Rahihliel pasiet wratispor

140 e strrngen requirements than the Vol P packets 110.
For exadnhge fohalsenai-garsistent resourcattheddE Instead Less anseyhitpessistat éesairee f or

the Vol P packets 110, the buffer statuys teport 140 mig fr, rror
rate dp wansmib@ ppEsr s%q{gs Eﬁgogorefa%é 38“?"9 lapas iPRPket ¢ %é %g{jépa erbg f or
the r j ggaé th hN8sERSe [BABHIGIH HIBcAtedt tBackohim et ehe 1akge. | f
t he s?n@g&l?tgéggr te%g(egrle ap[s)l i edO?g trlltgmr?esource 100c that carries the
buf f erpadkat.us report 140, errors could occur in the transm ssion of the

buffer status report 140 due to the nore stringent QoS requirenents
8



of the buffer status report 140. The buffer status report 140 m ght then
need to be retransmtted, which could lead to a delay in the transm ssion
of the large packet 130. [0031]In various enbodi ments, one or both of two
di fferent techniques can be used to inprove the reliability of the

transm ssion of the buffer status report 140. In one technique, the
procedure known as rate matching, wherein the block size is made to match
t he r{@034]f r afigurecad hkusicdes f ar winglese s campeunicationshaaystenr ilBYuding AN f er

U { o ETIACATIETT 8hiE UmofU T Ll achPR ol B BBty RBskR 61 1, | 0°
cel | U'dgclq%gé,%m the dBéIBSurehendLed sick hrdiimmst ke tieskes implehrentationse Thougtat ed

physic er resources. In another technique, the power at which the
buf f eillustratedsas eporabilegehane, ithaldri 1@ swyciakepariops forms IRFIYABY ? WEFeShan

h ' .
conpaleatssh theadst 8, parprel Giall, csRBRIT PR’ i HefioBR Sopits, < tabe!
( BLER:oRfsliter! ©F RN fapttop fc@frgfm‘t@r. brangesuitable Heldites cotrilines sormgoot all 40 these t he

Vol P packet 110. The UE 10 mi ght_ decide the powe fset or the ENB 20
nmi ght fenejieas. tln§omﬁ\smhﬂdﬂl§éﬂt%t@f thgdisgosyse, F@o’s@] iRt R HRNETH RUPRRR |y,

Rl it et PR o
the r eamposeecorfiniationaidedicecsuchhas yondbilegpticstes _alwineles&bagdsq;tr 8 negphA ty
oo RS Hec o cstone Aoy el I o REE THP e Brllfe 306 O
(1" IOE SR B IR SERRR oHE9 o Shied eI 16w sapemty o
enbodispenializdd aactivitiesd sROD fsr gaming minventRgy aceittel, job control, and/or ta&
management functions, and so on.
[0035] The UE 10 includes a display 402. The UE 10 also includes a touch-sensitive
surface, a keyboard or other input keys generally referred as 404 for input by a user. The
keyboard may be a full or reduced alphanumeric keyboard such as QWERTY, Dvorak,
AZERTY, and sequential types, or a traditional numeric keypad with alphabet letters
associated with a telephone keypad. The input keys may include a trackwheel, an exit or
escape key, a trackball, and other navigational or functional keys, which may be inwardly
depressed to provide further input function. The UE 10 may present options for the user
to select, controls for the user to actuate, and/or cursors or other indicators for the user to
direct.
[0036] The UE 10 may further accept data entry from the user, including numbers to
dial or various parameter values for configuring the operation of the UE 10. The UE 10
may further execute one or more software or firmware applications in response to user
commands. These applications may configure the UE 10 to perform various customized
functions in response to user interaction. Additionally, the UE 10 may be programmed
and/or configured over-the-air, for example from a wireless base station, a wireless
access point, or a peer UE 10.
[0037] Among the various applications executable by the UE 10 are a web browser,
which enables the display 402 to show a web page. The web page may be obtained via

9



packet too |large to be acconmodated by a sem -persistently allocated
resource. At block 210, a UE and an ENB engage in a standard

sem - persistent resource allocation procedure that results in the ENB
allocating a plurality of resources of approximtely the sanme capacity to
the UE. At bl ock 220, when the UE needs to transmt a packet that is too

| arge for a sem -persistent resource, the UE instead uses a sem - perS|stent
r esoumelese donemanicatiend withea Vetelaassnetuosk aceessaneds t @ CﬁHéowarr-@epﬁ%fcMEt

bl ock the UE trapsmts the.| e ur

al | ocd eEIr 28y LYWIEISE caMuRics oﬁiﬁi{gﬁm b B@%ﬁgégreﬁ% ‘ﬁ?é us rat es a

‘M rel Eéﬁpi%@@i}?"é%i?é’d h@ﬂ@orﬁmegutﬁ\%bl!ﬁb Mﬁeﬁfétemhmmeﬂwmelee% linhk@ndEhé Qvirethe UE
i s operable enentlng aspects of the dlsclosure but the

d| scl oetwarksheulE Hbhasachess tokraBIalRgsn VARAUNIANVEIS SHSh 2prbgiiver 410.
1 usé’i\gts%g\fﬁ%:ﬂé r%gﬁgglggo&%eﬁtI}ﬁat%aé%e%\ﬁr@lﬁﬁ tl‘fé‘ﬁﬁs?)‘l‘:?y 463 f‘?\ltbﬂ@tél&" ng a

wirel er sonal assi sta a porta

conpuiied UE @ ﬂﬁyeécc?alsﬁnhé eletwork 400 thpough a peenttE 10 Mating wlaralmlt@mwﬂdmes
conmbi ne sone or "all of these functions. In sone enbodi nents of the

di scl isarelay type eEhawtyPs ofGONBeEiier al  pur pose conputing device like a
port aPudaay 2GRl SRGLE!a ‘B?HBR”H%Er?rH%f (e e 105 QUi sl ity i@raTown

comru |ons eVI cé such as a no one a wrel ess handset a pager,
a PDAcoftipoach® mmsmlaratdepmedjewanemmmenba subset afdhe dsted companener

The_ URN AR SAM AR sim%iﬁﬁ@ﬁﬂa? P?Z‘@E@ﬁsﬁr nShGeER 0P, ThEEDHO c©
contr ua%bEa%gﬂ@ 1gnggsfyc.%rssé I rrickiTy IS0AS, Aasuown the. UE 10

[ 0035] a di splay 402 The UE 10 al so incl QL&S% a_ .
t ouch-ysankirthiev inclustef ae antennaecansblient esd Wihaod,sinsdio fregdeny, fANSEEWES 1 ed

40 |
gfpha%ﬁggpg&i%gé?%)@ﬁ Rf%}%’/\éwgﬁ@or akc'tbigéﬂ%$12a%@ % %ﬁ aelak%a glpes
or a t51adbtﬁéya@bt Bb‘ﬁ%%cahﬁwmﬁbmpmhn@rfabelﬁdﬂ haetrevabesmeniaty sardb2h &

Lo abrRersalir chbuBLISE bert SoRen tha 'n”&aﬁ%ﬁwﬁefe%?%ﬂkmmeﬁwe;ﬂ@w SUbsySlem o
escapmﬂ{@ﬁa & e e

b pm Hodéh
g?gse ‘é’ﬁaﬁ%@ﬁ@fﬁ F%@%HSQ?S %fﬂiﬂ@gz{}{sﬁlwﬁ ro for the usé?JPgegc?uat reray
and/ ?rseelﬁnﬁ@r@r@becﬁamran mmu:a:bntreuérﬁﬁsz tee charge-caupied device] (48] 173@9& 10
may further accept data e user n
Ve ol @ eareeier codialies SoBr Se A Pighr po g Bt BEP §Y SBRS 4B o an ' e

10 may,fy @iuhfe nt SRS T G0 PREY wcuaéraﬂno‘mértmm of Q"Espfalyrtﬁamaesammlpro‘adeartsucrm
response to US€r comuands.” These applications may configure the UE 1

per f orgeneiive acsearus thorare ethbiodinoento e DSH @Bdﬁgé Qoﬂlrﬂ%'ﬁa‘%%?‘ébft wgtﬁh
Addi tionally U may, be pr | ured over-the-air,
for eXBRMOY 59%)?‘?1"‘50 p%erégitrggg@n g%a'ﬁﬁgﬁ&'tg W r Al ess ggcess point, or a
peer L@g%@]p [ 4937haromgot Be svatd @tserafupn ohtdontisllen et Wealak phycassngUENIL0
are a rowser,
operates to control the various components of the UE 10 in accordance with embedded
software or firmware stored in memory 504 or stored in memory contained within the DSP
502 itself. In addition to the embedded software or firmware, the DSP 502 may execute
other applications stored in the memory 504 or made available via information carrier
media such as portable data storage media like the removable memory card 520 or via
wired or wireless network communications. The application software may comprise a
compiled set of machine-readable instructions that configure the DSP 502 to provide the
desired functionality, or the application software may be high-level software instructions to

be processed by an interpreter or compiler to indirectly configure the DSP 502.
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whi ch enabl es the display 402 to show a web page. The web page may be
obtained via wreless conmmunications with a wirel ess network access node,
a cell tower, a peer UE 10, or any other wreless conmmunication network or
system 400. The network 400 is coupled to a wired network 408, such as the
Internet. Via the wireless Iink and the wired network, the UE 10 has access
to information on various servers, such as a server 410. The server 410 may
provi (g040]nt eftie taméenneaandefrehfoend ournit 566dinap| ke provided toeepnauest petwarn UE

It or MRS Cessélqtn% R R R R S

Shows i, &ﬁJﬁ Héﬂlflart et 16 scWhle' Sther \ailshly WirekasebneooniRatiols of
UEs 1(5 are depi cte In an enbodi nent a subset of the |isted conponents

and/ omeb,mlziktordrmh aoapr)lh&wﬂe nptan estesdiment, te aptanideand ifronhéndJE'rﬁtos%rhe
UE 10
shown MBhincgEe, St fiefie i, sBRAGT IR riiviho HtfyaT i TR mifipic’s

r adi o gERAYRINAD) (JREratidransAsivianodd o truseaskilledgn ihs el MIMD operationg mmy t
510, a m.crophone 512, an earpi ece speaker 514, a gﬁ% @l?t port 516

i nput mnlgﬁ.tsnaﬁalgdfv%@t%MIcra CABNBR 45 F%FHPEPOW aﬂ'HFK/ Spadit ,o%%” al
o0 CSE)orNRE a2 o8 ATbyG TS ThS SHETHECARTYRRS BroiniE e Sy ARG, an

al ert ypad crysta ., Whi nay i ncl ude
a t ouciterasiuhingearsliof ingqeedadee naatchiod mnmnkseﬁ%p@weaamﬁq@ aodipr ko
device (CCD) canera 534, a camera controller 536, and a gl obal positioning
systerﬂo(wpﬁf@r%or 538. In an enbodi nent, the UE 10 may i ncl ude anot her

Kind g ﬂ]Spl'ﬁ ks Pttrag‘@»‘ééNBPTBOBrW%sﬂré@%y%ﬁhgl genveHing Tecdived RF

enbod may communi cate direc with the menory 504
wi t housignzds stongasebmmg mndw@mnpﬂimgoba&hanmtt@ﬂﬁaﬁte sirgls (19084 Thin @gm%oz

f troll t
cont r esHans: § GO AN STLRPL iRy P BESahdetetid 1o pRIRkComED
S_OI tf\}"%"@a‘i’r fdceBYRE € faridioadlityn SUERDEY EQﬁM|o®fdsrﬁ@leatlwrerrnnwngﬁiacadmgd
W In

SP 502 1 tself. In addition tgthe enbedgag Eoftwar (o] 8
fi r mwenterleavisg/idetenteaving sreaading/desrseading) iin¥erseniast: FPUHST raNSmiAG: v

504 SHEY | t
ot or adi T RS Rou R ity SFER} HBIC Bt AndER R/ A aRPLiRP TR o
net worgfo€88BIRg frattionss . Faih thepplpasasi ofnclanfyr, ibe alasatiptiombhers éeaatﬁieﬁntln%d

set of machine-readahl e instructi ns t onf ure.th SP_50 |de
She Qeaseaptan;k s oralbrogresng Taim hE R bl feig Madgapd FancRoftall)

sof t Waéll%f:é‘f&tth?%lgﬂapPt&egﬁnﬁrtectﬁé Sa?fél%b@ébbdﬁdepmebghg anncmaharortme

i ndirec con DSP™502 The antenna and front end unit
506 rraysaasqﬁ or/lothm‘ cl:entrabrwmassm uﬂén Iwaoanwmmdgnantﬁ el R deansceer

signal s,. enablin e 10 to ul ar
et vori0tpedinns o e ABaRaL PP ARL 208 Al v ARt badtbard MioBopsing )
peer l{ﬁ'utlgm 'n@a@Be%ﬁ?ﬁghéﬁﬂh ofider andrensracesEing Laits amaidoruapplicaticn rspgcmc
include multiplee antennas to support beam form ng and/or multiple input

m“ ti phtegoatedircyitd A$ICsper ati ons. As is known to those skilled in the art,
d| ffi ﬁﬁtﬁi anRel atalbe ‘[()agﬁgérﬁ’@t BoeliNE" il Yo 11! Rly CadvRR %ﬁguéoaﬁ%@co”ﬁ

and or 1 ncYease channe hr oughput. The
ant enngoa8sking Tt inp0E_andtoltPotsIdyr ieramptie aaatosgnpaodesamggohmmms frmﬂpethance

match rrr]1lgcrc():;?rgg)n%n&n Zt’ %ndetﬁe hoevg%ge? g? éla\fnldecgustputs t?le ela(?"g\fenm%% e ltﬁef h&5dset
516. To that end, the analog baseband processing unit 510 may have ports for
connecting to the built-in microphone 512 and the earpiece speaker 514 that enable the
UE 10 to be used as a cell phone. The analog baseband processing unit 510 may further
include a port for connecting to a headset or other hands-free microphone and speaker

configuration. The analog baseband processing unit 510 may provide digital-to-analog
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[ 0041] The RF transcei ver 508 provides frequency shifting, converting
received RF signhals to baseband and converting baseband transmt signals to
RF. In sone descriptions a radio transceiver or RF transceiver may be
understood to include other signal processing functionality such as

nmodul ati on/ denodul ati on, codi ng/ decodi ng, interl eaving/deinterl eaving,
spreadi ng/ despreadi ng, inverse fast Fourier transformng (IFFT)/fast

Four i eonyeraiosfioomersigiairRiectioy andanaleg-toxdigiialcsnnvatpior imthe oprasinmsigaal

si gna

her e 95%@?03‘?22“”[] 5‘52%@?‘1%‘?’?‘8‘3 Ofathﬁagyﬁﬁﬁe Of%gctﬁclt'éxa”t ??1 ﬂ'ﬁes %rﬂllé%;gnd/ or

radi opakasshdP pEbcessingPinebhE mhl araprvidetRby Higita! racms@lcamptoﬂehﬁe fanal og
baseband processi ngPunlt 510 and/or the DSP 502 or other central processing

unit . examﬂlﬁwww Rz er, by etherrentralpseesssild Wuts; portions of the Antenna
d F d
an L@&hl dl;] S@’n S(t)%foc ga ﬁg unﬁ?%‘ﬁ’la Rﬁsﬁﬂdﬂﬂa’tﬂﬁ' tcg’&ﬂ %ozﬂﬁg

conbi nor e S and/ or application sp

l nt egirﬁé%bmg’l@eihteﬂe@/&ﬁilg(;s&prebﬂ%&je‘ﬁpeemm ogw\tms@bmstj Iﬁmwmshangfaumrtg 510
provi de vari ous anal O'B"é‘Pr ocerf)m n i.nputs and out exa

of
anal o@ﬂfﬂ/&%f akiebranaion (b R ﬁ@ﬁﬂ’éﬁ@ﬁ@n&m”ﬁ ?L@nﬁ ’é?'gﬁ and
out pug?%rfe%sﬁw efuﬂﬁ‘ﬁcﬁﬂse%@s&%%se'\ﬂltﬁ Qﬁré&%%@rhnﬁﬂaﬁ:at@ﬁst hat are RehbddiBea 3b©9

baseb processi ng unit have ports for connecting to the built-in
m cr oplamples 12 ancbdehalidsiopi euétlrﬂqaem'SSS(L(ZlDM#at tashablogyt bepligatioo, tfor Ise

el udanamitTUPEFOT dhe daSTng0R dnal eet e Mo durar e PR diibne
and Sgsﬁég‘%ﬁngf oAl gfﬁratal Q8ceiléie fanaicrd thasPerNhaY anagspedomni desprbadiny,
provi Igital-to-anal og conversion in one signal direction and

anal ogeinteriiiayincaldecodingr endremodwatian pbs pRether gatodimert feroaxampleds @
nbodi t |

or 0ce SBRRaStA Heas B AEEn IhybPRx AR5 HRET DAY BonhBRadiiaBas 10

exanphnbittdrefuRSiRdrothe DISFOB0Rrhay peﬁotmahomlamscmgnnteslea{nﬁgwivém DSP

502 may perform nodul ati on/ denpdul gti on, c¢odi ng/ decodi ng, ,

i nt er fRef\Fongeasansiermiagy PRY CYSis RIElK ﬁ@Pl@‘i‘ %{5 2 TeGe s BINclien the RSFPer

trans ng}ﬁ‘% nodvegrr Tl)r{a‘;]cgéfl)? FBr‘é'Fl}S(eFeﬁ\ %Sffgéf“FlﬂIri(efFfFénszMﬁin c cﬂ’élﬁtfe'rléawng

appengl i ghal processing functions SSOCI ated wi't
Wi r el elesodingyand damashsatidnn Enotheb edietasst technology applicationsayetoetbed signsl on

mul tiple acce echnol applLication, for.a transmtter f on
[he DBESESBBNGMBETAN GOTBAIODR O Rl §rodessind: i T Pechriafde,
and f ek 1Re DRSFEEESr function the DSP 502 may perform despreadi ng,

dei nte IeaV| ng, decodi ng and denodul ati on. I n anot her enmbodi nent, for
exarrpI[QO44] anTimet[hsaoﬁa mqg@nawrmate Wil anwirelesse nelwetks yia trpmalog

tech I t i
e R AP Bl B3 S1o! TF sPhELaThEEel e iutiAcRE 8 BRkice
t r ansfigtefMdl GonagetivityC ldnabig usapmegaﬁnrmceaactofcuntmtrmehaemtemmmncbm t he
DSP 502 may performcyclic prefix renoval, fast Fourier transform
dei nt sendandngceeciair textmessaaes- aﬂ‘@anqtf?%‘flﬁéﬁte\ﬁ{a%I%@smie’é@?ﬂf%%y
I
oF Gnait ' PTeEQY haEls haglcP pRATRENEER (TS Mo ERT ST ALE, bep
502 rrmyemomwwrd@ummyt frogidel s&ftvmag armt daﬂahﬁwcmflghea ’ghead:mg*abars ©b dmel DS(;:J
t [ , e ication nmay pr.ovide
ot or 02 SRRBEG HIGHAERS B Ge AN ot 520 Gdu e BEhPEe HrF s
Inter %anﬁg@géﬁbrﬁms n] 65&1 HeC 8B jhtcPfack B2, B ROGSed fEh(%drg@lﬂﬁé Qi put

interface I ntercohnects the DSP 502 and vari ous nenori es an
i nt erf1é)casd mag m@wbﬁz}m@d&t%t@ doosticnl as remsriphetal deiae mexghandale

softwa d to confl ure t r Lon. of .1h 50

ot er 16 B ehoeCs icknn s BoORG FRrful Sy, o The rHREE e
Comm%lfé!ééso%oﬁ#ﬁuﬁﬁéﬁcﬁms@% sldia 658 rha?elhf:ﬁ@@ 5ﬁ2|nf?alzed3€pdﬂl$e§1 Blaeto ge
the UE 10 and may al so enabl e the UE 10 to function as a peripheral device

to exdnierfgee.ian G083 Whemplianfariedlass iInterfasne: oF 28y ABhHINAbIPGENIE9e em
The shod range wi rel ess communi cati on sub-system 524 may i ncl ude an
infrared port, a Bluetooth interface, 12n | EEE 802. 11 conpliant wirel ess
interface, or any other short range wrel ess



comuni cation sub-system which may enable the UE 10 to communicate
wirelessly with other nearby mpobile devices and/or wrel ess base stations.

[ 0045] The i nput/output interface 518 may further connect the DSP 502 to the
alert 526 that, when triggered, causes the UE 10 to provide a notice to the
user, for exanple, by ringing, playing a nelody, or vibrating. The alert
526 may serve as a mechanismfor alerting the user to any of various events
such esmemnnicationisug-system, whichwnapenabledbadss 18ita cemmyoate wesless e Mithder

by silently vibrating, .or by playi i | - assi
oar 1 et betbyitaable ovistsro R iR BetBTS. 0% e P 02 via the
I nter tq%frﬁ5l8rﬁe0in?;h9tsuﬁ!ﬁt GerfaRs masi may frathéheontst the DBRe02etcetitd alest,

ent er rmation, and otherwi se provide input to the UE 10. The keyhoard
528 nhYs tkatawhentriggereddoaesesaiheridhufeio; RroNiser BPHCS RW%%S%A%&W?"@% ak,

AZERTY and. sequent i al ) . L L] | | ;
et oby TRGRE PIAANG BirmhioBST o Shring’ ke aRESRE ML e LR tnciranigh R0
t r ackyep@lg thenus¥itd a@ly ¢faemipas levgntsasuchaak dalinconaing caill ha mematext ataseage, or

functional” keys, which may be inwardly depressed to provide. further i
f unct BbA.ansaRReIBIME FeMI r%)hﬁ%@ﬁt%‘ygf@@“ ne" besl ,av&ﬂe&ﬁ'cnﬁr?'?ﬁ%iqul?ngm
t ouch L, L d al so display text and/or graphics to the user.
The L%ﬁﬁ@{%ﬁﬁ#&é@%@ﬁpl es the DSP 502 to the LCD 530. [0047] The CCD
caner 0043}, i Theekeyere828 avaplesstotthe DEP BO2t va tthk énterfgre H18gpdrayige onehe

o aniesionii o edetl S SBREROE e AP PR 2
coupl T BB R R et i v ot o el -t her ob
elnabl isugh tdse QUIERT Y, oDuletaks AZERTY sapd ssqquentialviyPesu " H@d'ﬂf&ﬁ?dﬁ@%ﬂ% ma);i
Lo oAl WSl Y BlRerRAAROIn FUBEPLBRE oty TIRURSe mey
that mayude 4 WabRIRBSIEtarb¥exit or escape key, a trackball, and other navigational or
functional keys, which may be inwardly depressed to provide further input function.
Another input mechanism may be the LCD 530, which may include touch screen
capability and also display text and/or graphics to the user. The LCD controller 532
couples the DSP 502 to the LCD 530.
[0047] The CCD camera 534, if equipped, enables the UE 10 to take digital pictures.
The DSP 502 communicates with the CCD camera 534 via the camera controller 536. In
another embodiment, a camera operating according to a technology other than Charge
Coupled Device cameras may be employed. The GPS sensor 538 is coupled to the DSP
502 to decode global positioning system signals, thereby enabling the UE 10 to determine
its position. Various other peripherals may also be included to provide additional
functions, e.g., radio and television reception.
[0048] Figure 5 illustrates a software environment 602 that may be implemented by
the DSP 502. The DSP 502 executes operating system drivers 604 that provide a
platform from which the rest of the software operates. The operating system drivers 604
provide drivers for the wireless device hardware with standardized interfaces that are
accessible to application software. The operating system drivers 604 include application
management services (“AMS”) 606 that transfer controi between applications running on
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the DSP 502. The DSP 502 executes operating systemdrivers 604 that provide
a platformfromwhich the rest of the software operates. The operating
systemdrivers 604 provide drivers for the wirel ess device hardware with
standardi zed interfaces that are accessible to application software. The
operating systemdrivers 604 include application nmanagenent services
("AV5") 606 that transfer control between applications running on the UE
10. Alttso Uho0n Also BhguneinSrigure 5 arela webviarewsapppplication 6080 & medigcplaser

| ayer appl.icatjion 61 and .Jav, ets, 612  Th 2 r i j on
B0s” cRPIRIoB L 10handeaivg FpI38 15147 £ Phe Wbk Biows b Bpbcbrin i b Mo S O
ent er ik 0n8Rpepatel 44 8 il BRovidt}, BRERY d LSksStot nteeinforivationnifito formsvaiy
pages. The nedi a player application 610 configures the UE 10 to refrieve

and plselechiinksdogetrieveiand waw wek grges. Thbe maedia Hlaves epphaationdditq genfiourere UE
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conmputer with sufficient processing power, neno I‘ESOL{I‘ ces, and network
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rel at i[ges0Jo t Nee lsecordanyestoragectiiscisttypioéllys earopdsed of poe ayenorehdisiRAivas 34

bot h ROVBRS S ERCAREAR 1ed 1k NOTYIBlF, Spaseart i 2y se bl Fie 1
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[ 0053] Such i nformation, which may include data or instructions to be
executed using the processor 1332 for exanple, may be received from and
outputted to the network, for exanple, in the formof a conputer data
baseband signal or signal enbodied in a carrier wave. The baseband si gnal
or signal enbodied in the carrier wave generated by the network
connectivity devices 1312 may propagate in or on the surface of electrical
condudngreards, nfimeradistibuted | deta interisgeefiiiRi@ scards vireless! lossbiasga fnetweskanpl e

. o et f _ .. ! . ;
Che. bBALBNA Gatds e, roBs e bRl P coAE DuPPe S B SRR, o
accor ghdgr tdiorshl f RIS fob GAEBBIE @B mrAsgniBRIbrRE(CSH) M'rallles trapscaivémesrdsl epaissi ng

or generating the information or transmtting or receiving the information.
The batheh wedl-ksioymaneteroris dgviaes.e tbeskl sgtwark cpaneetivity sleviggsel 312rmay gaabley pes

of signals curr Y, Us - her ter I f har.&i th
Cr ans MEouPeReSr e o Bhis ARl il el RIR MRS of Gofe okl nBIE uf "
_knO\that ?_emtﬁks&'brgdetﬂiohn it I‘It§ adhiteniphited] tHae ﬂm@aﬁasﬁlsmmxmtgkteﬁceive )
instructions, codes, conputer prograns,, Script t ac d
gi sk, inferajsiipndram ,th@;sﬁt\ggnk, ar gﬁgbt? PRt kﬁé@rmﬂrﬁgﬁdpéﬁg W@@Wﬁgﬁgﬁégwr&%m ?r

e co . C e , 1 34 i~hh Kk
conne@?#@ﬁ@&d@\% éﬂea)g@%éjf%EH@ﬁ?I rg%gﬁq@y S(t) e pr oégggs?@#%{%%i’ s\ﬂgﬁgwﬂs, Qﬁrril?l‘o{'flr pl e
pr oc essesentay aben peapsece. of Thatsyctinhs e be mexecuteti using theypissessarclis@e thays

executed by a rocessor, the inst ti b ted siqult ly,
Ser | aPPyeCHYE{IoB) andeouRuRe s Uiy NEMETBr TR Py BEelrs ¢ & cHBBERR ) o
sever géta 'éﬁ%ﬁoﬁeﬁw § RART WaRY | TI6&l nkfivdrk @oRRESIRITY déivieek Org1Remay kisshoul d
be underst©ood that the disclosed systens and net hods nay be enbadied in

many oichele aqEeot fote transmitigrtansutecavpes farvgrelessiy ohethepivisettrasmydipgeandr t he

di.scl 4 ._Th 'y i
Pl ¥ e taeaE siaRd 4 or e kR oRE H it skt BeafO 0 O £ Be 1imited to
the deggE3]s Budninfhgition, aichemagTiheludé dataver instractdranteribe erecutedsingnt s

may be conbined or integrated in another systemaqr certajn feature be
om t t the precessar 1332 onexeswle.[rDas bpAeseived ér@ﬁh Agd cuitp fontpe ’L‘%WQ@%?‘S%S

and et AgdR ERR foPftord doplutstdath $seband signal or signal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier wave generated by the
network connectivity devices 1312 may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example optical fiber,
or in the air or free space. The information contained in the baseband signal or signal
embedded in the carrier wave may be ordered according to different sequences, as may
be desirable for either processing or generating the information or transmitting or
receiving the information. The baseband signal or signal embedded in the carrier wave,
or other types of signals currently used or hereafter developed, referred to herein as the
transmission medium, may be generated according to several methods well known to one
skilled in the art.
[0054] The processor 1332 executes instructions, codes, computer programs, scripts
which it accesses from hard disk, floppy disk, optical disk (these various disk based
systems may all be considered secondary storage 1338), ROM 1336, RAM 1334, or the
network connectivity devices 1312. While only one processor 1332 is shown, multiple

processors may be present. Thus, while instructions may be discussed as executed by a
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I n the various enbodi nents as discrete or separate may be conbi ned or

I ntegrated with other systens, nodul es, techniques, or nethods w thout
departing fromthe scope of the present disclosure. Qther itens shown or

di scussed as coupled or directly coupled or communicating with each ot her
may be indirectly coupled or conmmunicating through sone interface, device,
or internedi ate conponent, whether electrically, mechanically, or

ot her y)'rcﬁ:esscﬁm hibe msmmtiens ahay hbe gescuted stinulianenusly, aserially; eoraotimtwiser e
ascertain Lg EP% sk %I ed in the art and could be nmade without departing
f r om EKRCWSH Py ONgRY U'HB RIPSE¥IX®d herein. CLAIMS What is claimed is: 1.

A U5t Q055! PRMile (s@@e{( al @B difien®s hévé”b‘é@ﬁsﬁ@(ndéldcih h@%reséﬁﬁﬁi@ﬂl@btﬂ% o the

UE having a | arge et totransmt and where t ﬂ@ packet is Iarger

t han ahe!dmbepmcarﬁnedtthatetbe@nss@wcll systaresiand n’@&tbodﬁm phbedieddn many

a1 1 oc ek SeeAnE 878: SutioBl PEbaThBc e AMlrk Rl S2BhR hERpre bRl

resounpg prabeit’ @astiplesi &v¢ fohbe | @WNERIcPEE et illustrativéhandJnob fresthietive, andhtheei n
the processor is further configured to pronote the UE transmtting the

| ar geintenticst is not He ke rimiteshie he dajails sivencbei@ine. Fors exappleethgs vanoysm 1
ncke P Sl 58 BEGSRbineD 3 KRR ST Schr of e
of t h%étn@@smﬁbe@mlﬁédtmmdlmﬁbmmented us report is inproved by at |east one
of: [0056] Also, techniques, systems, subsystems and methods described and illustrated
in the various embodiments as discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without departing from the scope of the
present disclosure. Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through
some interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other examples of changes, substitutions, and alterations are ascertainable
by one skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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a rate matching procedure for the one of the resources in which the buffer
status report is transmtted; and a use of a transm ssion power for the one
of the resources in which the buffer status report is transmtted greater
than a power used for the others of the resources. 5. The UE of any of the
precedi ng cl ai ns wherein, when a synchronous retransm ssion of the |arge
packet interferes with a transm ssion of another data packet over

seni - persi stent resources, the synchr &h&UllS et ransni ssion of the |arge
packekgkﬁ.aborte . 6. The UE of any of the preceding clainms wherein a
conpo ISPRINSHI%h the UE can communicate is configured with a capability

to prqvent A;seYReDIPREMIUES! E@npadiag! on of the large packet interfering
with a transm ssion of anot her dat a” packet over sem -persistent resources.
7. The UE efpraggsser supb thate cespongiveltaithe Ukhbawng adlarge packel de tieppmitanche

b for status 1 HRBHE teiaf R REARE i< Brddignals mildife SEmpidiid AIdddrd P

buffer status r net h ra user equi pnent (UE)

to transmt a paRkeE, ties prRicesbancantfigatedtapriomvte ftraassissiorpef aibstfenstatus
resource conprising: transmtti ngI a buffer status regort related to the

| arger packet i FERSHE idfonenof SBRi allncalad SERY-DEEIYENE dS2PUTEERIANB ESCEIP arhe
met hod of cl ai mygn 5 MidaE aNGE4TRE réddifce for transmitting the large packet.

2. The UE of claim 1 wherein the processor is further configured to promote the UE
transmitting the large packet in the dynamically allocated resource.

3. The UE of claim 1 or claim 2 wherein the large packet is a voice over internet

protocol packet.

4, The UE of any of the preceding claims wherein the reliability of the transmission of
the buffer status report is improved by at least one of:
a rate matching procedure for the one of the resources in which the buffer status
report is transmitted; and
a use of a transmission power for the one of the resources in which the buffer
status report is transmitted greater than a power used for the others of the

resources.

5. The UE of any of the preceding claims wherein, when a synchronous
retransmission of the large packet interferes with a transmission of another data packet
over semi-persistent resources, the synchronous retransmission of the large packet is
aborted.
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the UE transmtting the |larger packet in a dynamcally allocated resource
that was all ocated based on information in the buffer status report. 10.
The nethod of claim8 or claim9 wherein the | arger packet is a voice over
i nternet protocol packet and wherein the sem -persistent resource
allocation is sized for voice over internet protocol data. 11. The nethod
of any of clains 8 to 10 further conprising inproving the reliability of
t he tBansnikseildn obfanyhef thefpgrecedingtala@imsewberteirbp comperent \miﬂe“dnici‘péleféEm ng

a rate_matchin rocedure for .the one.of .the resaqurc in which th ffer
2t at ue BRI et S Fescred Wity BB 10 Peleh A Sirdr b higpsiaRE e o
the rgseHY (R§ei phciBt GiteHBAnP Wiifie FhAEHBSIOAPEr hnbthel Idia 'Pdcked ogeeatmi- t han
a power used for the others of the resources. 12. The nethod of any of

cl ai meesistentresoureeher conprising, when a synchronous retransmi ssion of the
| arger packet interferes with a transm ssion of another data packet over
sem - persi stent resources, aborting the synchronous retransm ssion of the

| ar gey. pacieé UE dBany betheepreeddinly chisnsabherkel datadn additdnftorthd buffeostpussi ng,
when a synchronous retransm ssion of the |arger. pa keg interferes with a

t r ansFAPSEh #n ingludatbimdheqane efatierespEres diy Wb'@ﬁsﬁ'@ Hifer Stfyp Jeport Is
trans%ﬁérbmgan updat ed buffer status report that includes sufficient
resource to dynamcally allocate both the interfered sem -persistent

transm ssion and the retransm ssion of the |arger packet. 14. The net hod

f f c¢lai to 13 furth i si fi [ t_ i th
uni on neSefetbadonfuisee atbiniven (B Xarinios potkuabel R H Eibcatbhs
retragg éﬁi-ﬁ@réﬁ(eﬁ%sb@fﬂqrﬁé\%@: interfering with a transm ssion of

t
anot her data packet over sem -persistent resources. 15. The nethod of any
of clai ms Bansmitting arhufter statupreporgelatas tetheglacaarapadsehinaree ¢ the semé

buf fer status report i,n .the resources in which the buffer status
report is transﬂgﬁsi%nt re%QSrcg%?lo%t[c}rg.

9. The method of claim 8 further comprising:
the UE transmitting the larger packet in a dynamically allocated resource that was

allocated based on information in the buffer status report.

10. The method of claim 8 or claim 9 wherein the larger packet is a voice over internet
protocol packet and wherein the semi-persistent resource allocation is sized for voice

over internet protocol data.

11.  The method of any of claims 8 to 10 further comprising improving the reliability of
the transmission of the buffer status report by at least one of:
performing a rate matching procedure for the one of the resources in which the
buffer status report is transmitted; and
using a transmission power for the one of the resources in which the buffer status
report is transmitted greater than a power used for the others of the

resources.
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16. A component in a tel ecommuni cati ons network, conprising: a processor
configured to pronote allocating a sem -persistent resource and to pronpte
receiving a buffer status report in one of the sem -persistent resources,
and further configured to pronote dynamcally allocating a resource with a
capacity based on information in the buffer status report. 17. The
conponent of claim 16 wherein the processor is further configured to

pr onoi 2. pr €hemetngdaot any lofoslainss Betor At Sattbel samprisingd atherpacsgchionaquse

dynam cal | y.al.l ocated, resourge.interferi. 1.t h ransm ssian her
ot o IeRstnger L Ui A5Ge P At b BRiss Wi o RS R R B A R PR 16
or cl gip ngiﬂ?@l’fsi%}téhtt RB0DFRES BHRFtirg tHel EyheHroS oY rdtvdRiinisSioR” eMWicelarger
processing data that is included with the buffer status report in the one

of theatEl@pur ces. 19. The conponent of any of clains 16 to 18 wherein the
conponent is an enhanced node B. 20. A nethod conprising: allocating a
sem -persistent resource to a user equi pnent (UE); receiving a buffer

st at ug3r epPhé rhethiodt BE abfe dfnclaings @f tot 2 faether pompirisingn twiiers ausyreshrorsous
retransmission of the larger packet interferes with a transmission of another data packet
over semi-persistent resources, transmitting an updated buffer status report that includes
sufficient resource to dynamically allocate both the interfered semi-persistent

transmission and the retransmission of the larger packet.

14. The method of any of claims 8 to 13 further comprising configuring a component
with which the UE can communicate with a capability to prevent a synchronous
retransmission of the larger packet interfering with a transmission of another data packet

over semi-persistent resources.

15.  The method of any of claims 8 to 14 further comprising including data in addition to
the buffer status report in the one of the resources in which the buffer status report is

transmitted.

16. A component in a telecommunications network, comprising:
a processor configured to promote allocating a semi-persistent resource and to
promote receiving a buffer status report in one of the semi-persistent
resources, and further configured to promote dynamically allocating a

resource with a capacity based on information in the buffer status report.

17.  The component of claim 16 wherein the processor is further configured to promote
preventing a synchronous retransmission of a data packet in the dynamically allocated
resource interfering with a transmission of another data packet over semi-persistent

resources.

19



dynam cally allocating a resource to the UE wwth a capacity based on the
buffer status report. 21. The nethod of claim 20 wherein the

sem - persistent resource is based on voice over internet protocol data
packets and where the buffer status report relates to at | east one packet
| arger than the sem -persistent resource allocated for voice over internet
prot ocol data packets. 22. A conputer readabl e nmedium storing conputer
readahBe i Mhe cootponest ekdaim 461as diaimal hwbeesin the procgssemp ditithe] apafigered: o

cause, SBlcthal BrsCedshd HRLCHELTs hBfBE IR heBurRPbtRls FogbATh fhe' the 3r file 2

resources.

19.  The component of any of claims 16 to 18 wherein the component is an enhanced
node B.

20. A method comprising:
allocating a semi-persistent resource to a user equipment (UE);
receiving a buffer status report from the UE in one of the semi-persistent
resources; and
dynamically allocating a resource to the UE with a capacity based on the buffer
status report.

21.  The method of claim 20 wherein the semi-persistent resource is based on voice
over internet protocol data packets and where the buffer status report relates to at least
one packet larger than the semi-persistent resource allocated for voice over internet
protocol data packets.

22. A computer readable medium storing computer readable instructions executable

by a processor of a computing device to cause said device to implement the methods of
any of claims 8 to 15 or 20 to 21.
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