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signaling to provide information about the successful reception of (or failure to receive) the data
associated with an uplink HARQ process; this control signaling is processed by the physical
layer entity at the UE and provided to the MAC layer. If the control signaling indicates a failure
25 toreceive the data associated with a given process, the MAC layer in turn delivers a
retransmission packet to the physical layer.
In LTE systems, the base station generally explicitly assigns transmission resources
(one or more OFDM resource blocks, for one or multiple time intervals) to a terminal for both
uplink and downlink transmissions, and determines the transmission format (modulation and
30 coding scheme) to be used. For LTE uplink transmissions, HARQ retransmissions may be non-
adaptive (i.e., using the same transmission resources and transmission format as used for the
original transmission), or adaptive (i.e., one or both of the transmission resources and
transmission format are explicitly modified by the base station). The specifics of each
retransmission are controlled based on the physical layer signaling from the base station to the
35 mobile terminal.
In more detail, an LTE mobile terminal receives uplink grant information via the Physical
Downlink Control Channel (PDCCH). The grant message specifies the HARQ process ID, type
of transmission (new/retransmission), redundancy version, etc. ACK/NACK messages
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r ep?fy t . LTE base station may signal this decision to the terminal using a dedicated control in catort at
is associated with other physical layer control information provided by the base station to the
terminal. For convenience, this control indicator is called a CQl-only indicator in the discussion
that follows, although those skilled in the art will appreciate that this indicator (or other flag or
indicator) may be used to indicate the exclusive transmission of other physical layer information
30 elements, such as a power headroom report.
If the base station indicates to the terminal that the requested information element must
not be multiplexed with data, the terminal must suspend an active process if that process has
data pending for retransmission, e.g., via a non-adaptive retransmission. Furthermore, a
mechanism is needed for resuming the pending process at the next appropriate transmission
35 opportunity. According to a conventional solution, upon receiving an indication that only
requested information elements may be transmitted during a transmission time interval
corresponding to a pending HARQ retransmission, the physical layer of the mobile terminal
indicates a positive feedback (ACK) to the LTE MAC layer, which in turn suspends the HARQ

2



I f the base station indicates to the termnal that the requested

I nformati on el enent nmust not be nmultiplexed wiwth data, the term nal nust
suspend aWO2EIY¥E¥rocess if that process has data pendPﬁbr/SF6909/050096
retransm ssion, e.g., via a non-adaptive retransm ssion. Furthernore, a

mechani smis needed for resum (g t he pendi ng process at the next
appr opriracesst Asmotadsakioya, thp ARQRTacess Mftes isfetrinadevendbRO &ereiRi BN 86Kut i on,

upon 1 egej iy hﬂ%\eglrbn!lﬁ?do%%éé?& df BRlupHAl Jrah@AIBSIHthat HeW darh bl%hl@ begentifer May

be transmtte urin transm ssion tine interval COI‘I‘ESpOI’l ing to a

pendi ngthpiAmeresst FQH%rﬁ HARBprogass syspandedin thgpaannss desrsibad BPove ¢aBM4 nal
i ndi cat |%§ur'ﬂe@E&'aﬁ 'aHthfv%%W&raﬁﬁ%aﬁt@ 3 RErahdiisbk; iledRivingwhe §dmé Relidata

suspends th rocess. not ed above, the HARQ process buffer is
ret & ne'ﬂd'é%'@ﬁ(NRJbHa'F%cel pt of an ACK, and is flushed only upon receipt of

an uplink greRg phiiginembéartanidiitor easbéilsatng aﬂthCbrb@essepbn teveipt b CIl-@aRSS.
Thus, a HARQ process suspended in QB esc ‘Jsbed gOY r esuned
by an a'ﬂﬁ'ﬁ?ﬁof/@aﬁﬁ?l"ﬁR'e@}eaFﬂd I Hue E’QY‘? n@g'g pg(rfs‘W, yhee ?ﬂfg NG t he
same ngt_wedmlenl dndifeapded Bhe phadics Iay'EhtcSthéMAG IayéﬁrAltémdmersmiefA@K

suspendi n

rocess u rec onI |nd| at or
i mpl emeﬁ‘?g ge ropipiPedagaly gppgrgped QVHEBREY@ %ya "%"8 ﬁ@ “8'&'@3@%39
t he1dPH E€chi-aAN trfaﬁﬁmgndﬁd Thig 1athe apbmcle aloitiyanflicting bblea\mcaf MAGand physical
Al ternatively, ssage cou l’gﬁﬁlgffagcal |y generated by the physical

| ayer ulg¥# pgegp?f,eﬂpr%l,n raeelY! WW -only transmission. This
latter appr oaahe@etoambmfdrawtaadkgofbemenumg tiod HN(RQ mdeqsmyshmeatmlgaape«cn( n

case of errors inr e|v1n ontr si gna a us

i awbacle 17165 aBBAEH FUkEs rnRepba Rl SomtTARe 3R SEPECRR IR,
appr oac bplinkQrans@issidn. JHisostsescaideilajer gayet 2tcontoa sighatingoresDCES and resune
the?]%pl i nk transm ssi This costs scarce |layer 1/layer 2 control

si ghal i mrqaég%a?grégoba}ﬂ@ef ncreases error probabilities. Another proposed
approach is Aﬂothen;ﬁrbgweel dppeodoh setostonfigura thecbaseatation stdbat ithdaes mobpriobibit

I I f
ot r ans iR o Aty S o ALBikR L PR B R ey St e Tedo BANY |
i ndi cat Wbadsf t%e station apeids| serglinga C&d@plyiindicater if tieemis aiendingmontadaptive
i ng. :
Cr anom SarsAiEeR P he ERESSee T RaR AR BEaRL ORb SrafiRBERBifis sbelcith i ifhe
Di s20 os &dnémeissiom delag ohbe lifdanatioo edgppentamay bedncreasedr ol | i ng synchronous
hybrid automatic repeat request (HARQ retransnissions, in which

non- adapti ve retransm ssions scheduled for a first transm ssion tine
interval are automatically deferred SUMMARM er transnmi ssion ti rre i nt erval

In the event dlé%%t?eéhggin Qr@l et @4 d%;d'a?:ﬁ fb?gor(tmllmgﬁ‘?néﬂ&ﬁ# m' Ssi on

time interval oac avol conpl ete sus lon o
process aatmhattlhmpaﬂbwuasit(HABQMreteansmlsgons in which non-adaptlve retransmnssnons

25 scheduled for a first transmission time interval are automatically deferred to a later transmission
time interval in the event that a CQI-only grant is received for the first transmission time interval.
This approach avoids a complete suspension of the HARQ process and thus does not require
an adaptive uplink grant to be sent to resume the HARQ pracess. In several of the
embodiments described hereafter, these techniques are completely transparent to the MAC

30 layer, thus simplifying implementation of the MAC protocols.

In an exemplary method, such as might be implemented in a in a wireless
communications device having a control circuit configured to implement a medium access
control function and a physical layer function, a NACK message is received in response to a
previous data transmission corresponding to a stop-and-wait HARQ process, and a

35 synchronous HARQ retransmission is scheduled for a first transmission interval, responsive to
the first NACK message. A control message indicating that data for the stop-and-wait HARQ
process may not be sent during the first transmission interval is received, and the synchronous
HARQ retransmission is automatically deferred to a second transmission interval, responsive to
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t ha@5 onémbqdiments de tespence grant message indicates that only channel quality data may be

transmitted during the first transmission interval. In several embodiments, the stop-and-wait
process is one of a plurality of stop-and-wait HARQ processes for an uplink session between
the wireless communication device and an LTE Evolved Node-B.
Also described herein are various embodiments of a wireless communication device
30 configured to control synchronous HARQ retransmissions according to one or more of the
methods described above. Several embodiments comprise a control circuit configured to
implement a medium access control function and a physical layer function, wherein the control
circuit is configured to receive a NACK message in response to a previous data transmission
corresponding to a stop-and-wait HARQ process and to schedule a synchronous HARQ
35 retransmission for a first transmission interval, responsive to the NACK message. The control
circuit in these embodiments is further configured to receive a control message indicating that
data for the stop-and-wait HARQ process may not be sent during the first transmission interval,
and to automatically defer the synchronous HARQ retransmission to a second transmission

4



I nformation el enments may be transmitted during the first transm ssion

interval. In sone of these enbodinents the resource grant nessage indicates
that onl yWerR4HHEI®ual ity data may be transnitted duri nSCFﬁEZQOP/%g‘{OS’G
transm ssion interval. In several enbodinents, the stop-and-wait process is

one of a plurality of stop-and-wait HARQ processes for_an uplink s Lan
bet weerinteval, néspoheive tacthensantrel messagel e e tamatiadeferipg E@@ﬁﬁdgc‘?@%‘-ﬁﬁ‘i@so

descri t}‘éf?ﬁ%@i&hs%g;f Bé‘e%ﬁ&e@@ée% M6 SnPbf the tédhalqaes destibediabaie, on devi ce

configure O contr ronous HAl retra - di y
O atvasninses el st ol Sevevuis Vorypranin 5eslich B! B, o
CI T Ul o GANLD I Bhteldd, bERRNRTBAEpRifiERKatiBlea AR cegtignizb alditional dumtareel, o

physi cal Tayer function, wherein the control, circuit. s configured

recdi veconteoandadvantiroes yipeR seastingthe follows Sotaled dgsariglion Ry s‘f"?a“%‘."‘é the
corresp%gmgngi,qgara%@g; and-wait HARQ process and to schedul e a synchronous
HARQ retransmssion for a first transmssion interval, responsive to the
NACK nessage. The control circuit in these enbodiments is further
configured to receive a pRIEF DESORIPRON OFAIHEADRAWINGS data for the

st op- and-wai t. HARQ pr.ocess na t .b t duri t,he fi . 1. SSi
nterval | antiows WaedeRk iy denities sonyitigeli e enprdtiutd NS S O
guf?ng?iglrgbg%@gp@rsﬁmyg?%rﬁgmal, responsive to the conftro! nmessage. The

! synchr.onous retran . .
performed acter %g“ﬁt@t‘%ﬁfy“g‘%nﬁﬂﬂeq‘@@ﬁﬁﬁg&eﬁégﬁrcﬁbﬁéﬂéﬁﬁg. 'P@c?usros%é
Itih(r)n'st(:a Zér:r\bbfﬁmehfébdfhﬁiﬁvantmhjtl agpre;:! ?te that the present invention ils not

e 0 e above conte enefits, or i o
recogni ze adﬁigf‘feo:?l!%aff@ﬁéé’z?n 86?&‘8‘?%",”%%?8@'&@Qﬁ@@ﬁ%@ﬁ%& | r?\ém t he
E ORII :ElngEuS%le ;rlk%a%qg}ﬁépétmewnﬁ?s ns[ia wiretess egmiriupicationsexitgi ng dr awi ngs.

. u . ' 1 I
comfRini cat | oFHERR B A4 G TPEC ISR rRAT P s it SRl B20
t2 il usaéﬁbtrrﬁ@_a‘ syntehﬁoﬂ?l@d TIARerettaus_rtﬁésiemfrenafpbtetr@smqndlme;inth‘lﬁlffO accordi ng

O SONe e | nent s. of. the,inye i | Sy
exenpl aF%%‘?’g@QEE"SFBP tgnsptesy qY'i %5@9‘ 9d EF%&%@F@#@&Y@E@?@%Sgat

request retransm ssions in a wreless comruni cati ons device. Figures 4a,

4b, and 4c are flowcharts ill uﬂéﬁlLﬁglﬁ%‘ﬂb?depr ocesses for
:

automatical ly deferring a synchronous etransm ssion froma first
t rapg M ssi onlr moeh bfithe disalissian thatfetiows] varieussembadinents and apprats ¢fahe present

mich of ThRbfey §% FeSribRale e ek f or Of WAER, OPEqureb Wil RETRERE SH A |

pr esent appreeiate ihat the ¢eaheimoes bed apparatue disglesed hergin may bgapplipsite of adgrtedbler se,

those skl Gftelels s0emE lindidihg (but not limited to) Wideband-COMA, WiMax, and Ultra Mobile
Broadband (UMB) systems. Those skilled in the art will also recognize that the inventive

25 techniques are not limited to use in controlling uplink (mobile-to-base station) HARQ processes,
although many of the illustrative examples provided herein are based on LTE uplink HARQ
processing. Indeed, the techniques described herein may be applied to the control of downlink
(base station-to-mobile) ARQ processes as well as to ARQ processes between peer devices in
a peer-to-peer wireless communication system.

30 The use of the term “exemplary” is used herein to mean “illustrative,” or “serving as an
example,” and is not intended to imply that a particular embodiment is preferred over another or
that a particular feature is essential to the present invention. Likewise, the terms “first” and
“second,” and similar terms, are used simply to distinguish one particular instance of an item or
feature from another, and do not indicate a particular order or arrangement unless the context

35 clearly indicates otherwise.

Figure 1 is a block diagram of an exemplary wireless communications device 100
according to some embodiments of the present invention. Wireless device includes radio
circuits 110, coupled to antenna 115 and control circuit 120, which in turn is coupled to
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circui ty 130259nbody a portion of Layer 1 (the physical layer, or “PHY” layer), while the control circuit
120 embodies the remainder of Layer 1 as well as functions of Layer 2 (data link layer) and
Layer 3 (network layer). This can be seen in Figure 2, which illustrates the functional elements
of an exemplary control circuit 120. Thus, control circuit 120 embodies an application layer 210,
30 anetwork layer 220, and a radio link control (RLC) entity 230, each of which may be configured
to operate according to one or more conventional communications standards. Control circuit
120 further embodies a medium access control (MAC) function 240, which is coupled to a
physical layer control function 260. Those skilled in the art will appreciate that each of the
illustrated functional elements of control circuit 120 may be implemented by means of CPU 130
35 (or other processor or processors) executing program code 145, or using one or more
appropriately configured hardware blocks, or some combination thereof.
Those skilled in the art will further appreciate that the RLC entity 230 and MAC function
240 are typically viewed as corresponding to Layer 2 of the Open System Interconnection (OSI)
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(NACK) using physwal Iayer control signaling. Once the physical layer entity 260 at the mobile

terminal delivers this NACK to the MAC layer 240, the MAC layer 240 prepares a synchronous
non-adaptive retransmission for the HARQ process 247, and delivers the corresponding data to
the physical layer 260 for transmission.

30 In the meantime, however, the base station may have decided to request an information
element such as a channel quality information report from the terminal. Due to limited
transmission resources it may in some cases decide to suspend the pending HARQ non-
adaptive retransmission. It does this by requesting a so-called CQl-only report, which prohibits
the terminal from multiplexing the channel quality information report with the pending

35 retransmission data. As explained above, this indicator is also transmitted using physical layer
control signaling and it is received and processed by the physical layer entity 260 in the mobile

terminal.
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layer 260, since it simply detects a NACK in response. Alternatively, the MAC layer 240 may be
specified in a way so that it retains the most recently received ACK/NACK message for each
HARQ process 247 and so that the HARQ entity 245 prepares re-transmissions for a pending
process once each round trip time if the last received feedback was a NACK. With each of

30 these approaches, the impact to the MAC layer 240 is minimized, or even eliminated entirely.

Figure 3 is a process flow diagram illustrating generally a method for controlling
synchronous HARQ retransmissions in a wireless communication device. The pictured method,
which is a generalization of the techniques described in detail above, may be implemented
using a control circuit configured to implement a MAC function and a physical layer function,

35 such as the control circuit 120, MAC function 240, and physical layer control function 260
discussed above. However, those skilled in the art will appreciate that the process pictured in
Figure 6 may be implemented in devices configured for operation in wireless networks other
than LTE, and is not limited to application in mobile terminals.
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Each of the |Ilustrated process flows begins with the preparatlon of a retransmission

block by the MAC layer, in response to a NACK message corresponding to an earlier
transmission attempt for a given stop-and-wait HARQ process, as shown at block 410. The
retransmission block is forwarded to the physical layer for transmission in the first transmission

30 timeinterval, i.e., the next transmission time interval corresponding to the HARQ process. Next,
as shown at block 420 in each of the flow diagrams of Figures 4A, 4B, and 4C, the physical
layer determines that transmission of the retransmission block during the first transmission
interval is prohibited, e.g., by detecting a CQI-only message or other control message(s)
requesting information elements and prohibiting the muitiplexing of process data with the

35 requested information elements. In response to this message, the physical layer refrains from
transmitting the retransmission block during the first transmission interval, e.g., by simply
discarding the block.
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r equestraessagé anduasesihingirepazingor the seesddransmissionlintervat as abawn attlogktA60L cal
Lot o S ohRAE P SRl P e AR B g LR
ear | i erHARQerddess faryies second draasmlsbrod integls of the invention may be
o o0 A A8b Bhol R e gl IRl BsherBLER ORI Bl .,
f 0125t hedate gurirggdhe fipst ransmissior interval may be a so-ca!led CQl-only message, or other
message that indicates that HARQ process data may not be multiplexed with information
elements requested from the physical layer. In some embodiments, this control message may
be included in a resource grant message (e.g., transmitted over the LTE PDCCH)
corresponding to the first transmission interval but indicating that only physical layer information
30 elements, such as channel quality data, may be transmitted during that interval.
Those skilled in the art will appreciate that the techniques described above may be
applied in various systems that employ one or a plurality of stop-and-wait processes, and may
be used in one direction only, such as for an uplink session between a mobile terminal and an
LTE Evolved Node-B, or in both directions. Indeed, those skilled in the art will recognize that
35 the present invention may be carried out in various other ways than those specifically set forth
herein without departing from essential characteristics of the invention. Accordingly, the
presently described embodiments are to be considered in all respects as illustrative and not
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interval in response to this detection. This approach is shown at block 430
of Figure 4A. In sone alternative enbodi nents, the MAC | ayer is instead
confi gur YOZBIYBERn the nost recent HARQ feedback for gg%ﬁEFwwﬂﬂ%cess,
and to use this information in determ ning whether another retransm ssion
attenpt is required. This approach is illustrated af bl ock ﬁ? of Figure
4B. Thuestriafivenand albehdnggs coming yithintihg Rpaning AN SAUVEISNEY FANSP g\ﬂ\ﬁﬂ"?“@%‘{ ch
corresp : j HORO1remess, the MAC |ayer determnes that the
nost ré@%ﬁ%Eﬁgggggﬁg%fgiéﬁPeedbg?ﬂ corresponding to the stop-and-wait HARQ
process is a NACK nessage, and automatically re-schedul es anot her HARQ
retransm ssion of the transport block for the second transm ssion interval.
As suggested above, the MAC | ayer need not be aware that the stored NACK
message was originated in response to the original transm ssion attenpt
(i.e., at block 310 of Figure 3), rather than in response to the earlier
retransm ssion attenpt (at block 410) at the first transm ssion interval.
Yet anot her approach is illustrated at bl ocks 450 and 460 of Figure 4C In
this variation, the physical layer, in response to determ ning that the
retransm ssion attenpt in the first transmssion interval is prohibited,
generates a NACK nessage corresponding to the retransm ssion attenpt (or
retrieves a stored NACK nmessage received in response to the original
transm ssion) and sends it to the MAC | ayer. The MAC | ayer receives this
NACK nmessage and uses it in preparing for the second transm ssion interval,
as shown at bl ock 460. Thus, the MAC | ayer automatically schedul es anot her
retransm ssion attenpt for the pendi ng HARQ process for the second

transm ssion interval. As noted above, the control nmessage that prohibits
transm ssion of the HARQ process data during the first transm ssion
interval may be a so-called CQ-only nessage, or other nessage that

i ndi cates that HARQ process data nmay not be nultiplexed with information

el enments requested fromthe physical layer. In sone enbodi nents, this
control nessage may be included in a resource grant nessage (e.g.,
transmtted over the LTE PDCCH) corresponding to the first transm ssion
interval but indicating that only physical |layer information el enents, such
as channel quality data, nmay be transmitted during that interval. Those
skilled in the a will appreciate that the techni ques descri bed above may be
applied in various systens that enploy one or a plurality of stop-and-wait
processes, and may be used in one direction only, such as for an uplink
session between a nobile termnal and an LTE Evol ved Node-B, or in both
directions. Indeed, those skilled in the art will recognize that the
present invention may be carried out in various other ways than those
specifically set forth herein without departing from essenti al
characteristics of the invention. Accordingly, the
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presently descri bed enbodi ments are to be considered in allhrespﬁcts as
illustrative and notrestrictive, and all changes comng within the nmeaning
and equi VAPSAEYP2I¥Age of the appended clains are int endB§TEE2HOEBE aced
therein. CLAIMS What is claimed is: 1. A nmethod for controlling synchronous
hybrid automatic repeat request, HARQLAIMEr ansmi ssions in a wreless
communi cati.ons, devi ce having a control circuit configured to inplenent a
medi um\&gﬁt&ﬁ'a@aﬁﬂ'ﬁbl function and a physical |ayer function, the method

conpri si.ng: A preiodifoicdntidiing SyrchfonoudNBRIRISASIR rePedt P&RREE RARD,a Previ ous

data trapnsm ssi.on corresponding to . a stop-and-wait HARQ process; and
e hedu I PRSI SHEIES O GR R ARSIV AfPriTal UK FofUteddAs i ssi on

i Nt 6r vdnplenmep @ Msdditen Becdsb @ohtrdl Jinchibknd'® pRAGEN 1ayBALAGIOR! iheGRsthéd t hat the
met hod further conprises: receiving a control nessage indicating that data

for théSIPYFMnd- wai t HARQ process may not be sent during the first
transm ssi onmecatting (320) a Airstl NACKDBSSag8 lin pesperiserts anevidiath fi8ngiiB&ibh Onous

HARQ retransmi ssign to a. second transm sspon interval, responsive to the
control message. cff'ew%f?@teiﬂ&f??ﬁ'a%‘ﬂg‘}rﬁ%, %CWSF%ﬁ?t 8¢ zed in that

aut onmat i cal |sghelhfling (330) a(sybéhrotidis HARQ i'étfammissldﬁlﬁ(zi ng Wiﬁdrﬂiﬂte&@l,& he
secpnd transm ssion interval ¢ ri,ses. preparing , using the nedium
acg ss contr ol fdﬁ%‘t‘%“a'x?'i%éﬁﬁfﬁcfmg‘&ﬁfﬁeb| ock for the stop-and-wait HARQ
process and chafzoteyizedintthat the tretheeifusisereomplisesk t o t he physi cal Iaﬁer ]
function; d L. i 0 S| th hysical | ayver fungct] t hat the
contr ol rreszétgeé\mﬂ#éﬁﬁ'ﬂ)thl}é"%sﬁiies'ﬂaggtfngﬁh%f%?%@rh@[s? 78 "é’?ﬂi‘ﬁ‘% BOREfur i ng
the first transninsasi mot besestduihg sthedfirsetfaramission ifteoml;tahdnsnmi tting t he
retransm ssi . fi ransmssion interval in response to
sai d deter maﬁfbﬂgé;‘ﬂg{ﬁ’a& E%H{'ngéér@theﬂ%hraﬁ sﬁ'@“‘@ﬁé‘*‘ﬁ%&f‘ﬁﬁﬁ"‘é‘%@sﬁfceﬁt r ol
fudbtion, that ndrargiRigsiondntemek responsiepionbe oontiobmieksgageet r ansni ssi on bl ock
is received and schedul ing the synchronous HARQ retransni ssion of the

transport bl ock for the second transm ssion interval, responsive to said
det ect iZ2ng. FheThethodkoflaimof, chéaracierized inltkat actomatizalty defertingi(358uthenat i cal |y

t anon-Lasicri HAYQ FRAIAIRNT, WAoo LARESH Ahidl SPRISEEG U access
control fundrépanng & 10} tusingsthe swsdium btassk conrol fumetiornt, apetrargsnvissiaon bdEJopr ocess
anggsuppl yi ng t he,d §b5 ARG War ARG BREEs S LdpPlying the retransmission block to the
physical layer function;
determining (420), using the physical layer function, that the control message prohibits
transmission of the retransmission block during the first transmission interval and
refraining from transmitting the retransmission block during the first transmission
25 interval in response to said determining; and
detecting (430), using the medium access control function, that no HARQ feedback
corresponding to the retransmission block is received and scheduling the
synchronous HARQ retransmission of the transport block for the second

transmission interval, responsive to said detecting.

30
3. The method of claim 1, characterized in that automatically deferring (350) the
synchronous HARQ retransmission to the second transmission interval comprises:
preparing (410), using the medium access control function, a retransmission block for
the stop-and-wait HARQ process and supplying the retransmission block to the
35 physical layer function;

determining (420), using the physical layer function, that the control message prohibits
transmission of the retransmission block during the first transmission interval and
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physi cal |ayer function; determ ning (420), using the physi caI I ayer
function, that the cont roI nmessage prohibits transm ssion

retransm WOIZBHW/BI¥k during the first transmission int ePQE{SEé‘H)a/P%qﬂ?%l ni ng
fromtransmtting the retransm ssion bl ock during the fi rst transm ssion

interval in response to said determ nlqr%g and detecti n g_ g the
medi um access connefraining frasm transmittingthe relrangraigsipa blogk dH ﬁhS §5tltﬁR@" ¥88back

corresponding to it ifiesaditeasishialdtRnpirang |s a NACK message and
schedul i ng the sy'ﬁ%ﬁ\f onous I%Q reltransm sr‘sélcon of tﬁ@&té cﬁgrt bl ock for

the second tdeipelingd44@nusing @\W’&W'V'@@ﬁﬁ?ﬁl@@"‘?'&“%"é‘% recgnt pfpyous

met hﬁd of cl a'A rF?Q 1HAtRb3féé’€’5a%k'c§ﬁé?ﬁdﬁtdlrr]\B% thiRUst dl-W&lUHARiEbﬁcéfsns a(N&OK t he
synchr onous retransm ssjon to.the secon ssian_.in
cgnrﬁ i ses: prepar MagsaggAnd schedulige fh?esyﬂéwpﬂmsa'ééé@nka?ﬁ’?'ﬁ'mf ﬁﬁ[?? %ﬂs‘poét

retransm ssion bl gk foPthel deRoRd BENSIHsiRInteriRE pohsioe sssald detecting. yi ng t he
retransm ssion block to the physical |ayer function; determ ning (420),

usi ng the physical layer function, that the control nmessage prohibits
transmi l&Sl OgTﬁé n{ehﬂ:drdﬂ:raana%rwa%ta%ﬁdaamadunmn@tnc?w deferring (35enthei ssi on
interval an inr onse to sai eternjnin refrainin transmtting
the ret PUIFEFANOYS Uﬁ‘%o@gﬁnﬁmsﬁ'ﬂa t‘?wgsﬁf’?@trﬁ gﬂ%ﬁ‘ﬁ’%’g lcﬁrtnéﬁ%e;é} and sendi ng
(4599 a secopfb WM)%SJ@@g,th@ﬁfedB&p@dwsmgomml funetidri, agetransaissivreldockfor

I nterval, fromth SIC function to I
function; detecti ﬁ'@ gi’”ﬁﬁ%ﬁ@"ﬁ%@%@(&@ tﬁ%ﬁét#?s@ﬁs%%ﬁ%d& 3?7%5 g%cess

control funct I on, aymhaisthbemmttlm t he synchronous HARQ retransm ssion of the
transport bl ock for t secon transm SSI s

et oot ing t hasleanBing (ERRIrEE De g Ba s Nk haifhe s iEF HEpsts drghite
wher ei n the contr gansmissiagef the retraﬂsmimbn block duzipg dhefirstransmissaysintgeval
corresponding to the first transm ssi t that only
phyggcal | ayer i nPB&r{%ﬁsgﬂnﬁ? @r’?@m g&%@nmbg rgfré'lﬁ*nﬂ]%?nef g‘gél?ﬁﬁkg“ﬁe first
transm ssi on i nt eretednsm@&siohtidoakeduniog ttte‘f retl tesingmigsiontirteniahanthsendingodb@ea gr ant

oo r0e L "0 oot o sbliBly WACK nf1300E cofftglontif 3611 BV S dsPATRENEE frof the O

the first transm?g? od of an
wher ei n t he st op- physicaldyetfiRQigrtodkes medisimoansess c@t\tlpl fungliort y of

- and- wai _
conmun cat | ortelisy % oG FB38EAPRACR sl |Bg thEenRlnt Bafet Bontll PefEs, |
devik0e (100) conprindisoieduliogtiersyhclypnousi HARQ@Zelransovissigruefdtie transpepikiankier a
Todi UM 8CCeSS CONYEPLec HDGahGEEARIERS, FosBEHEN Rl dcl bR e Rbh®RACREO)

wher ei n

message.

5. The method of any of claims 1-4, wherein the control message is included in a resource
25 grant message corresponding to the first transmission interval and indicating that only physical
layer information elements may be transmitted during the first transmission interval.

6. The method of claim 5, wherein the resource grant message indicates that only channel
quality data may be transmitted during the first transmission interval.

30
7. The method of any of claims 1-6, wherein the stop-and-wait HARQ process is one of a
plurality of stop-and-wait HARQ processes for an uplink session between the wireless
communication device and an LTE Evolved Node-B.

35 8. A wireless communication device (100) comprising a controt circuit (120) configured to

implement a medium access control function(240) and a physical layer function (260), wherein

the control circuit (120) is configured to:
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the control circuit (120) is configured to:receive a NACK nessage in
response to a previous data transm ssion corresponding to a stop-and-wait
HARQ pr oc¥820104KF8 chedul e a synchronous HARQ retransmi QQF@EZQOB)@SQQS’% rst
transm ssion interval, responsive to the NACK nessage; characterized in
that the co NG ' t.her | i | ; r ol
nmessage ind?(&:%ﬂengN{\h@zﬁ&]aéétaéQ%%iéP éu%geslggpﬁrg\ﬁﬂgvﬁ % ﬁ%&%s%éﬁg&%%%ﬁ?ﬁﬁﬁ be
sent during the fa step-and-wal MARQ oreceeg; @ndal ; and automatical ly defer the

synchr onous 1é E%&ﬁdﬁ{ﬂﬁ HARG ?bt%n&%ﬁ_ﬁgi'aﬂ & %m&%hﬁg%idn%t%wé?' 1

responsive to the cohtrol nessage. wi rel ess communi cat1on device (
100) of clai m 8, respansive & thedMAGamessage; he control circuit (120) is

conki gur ed {dpapitidpPBY iﬂﬁédtuee&#tlﬁ‘angmm (F20)58 fumReMonfigifelt &t  ansmi ssion to

the second transm ssion I nterval by: ‘r‘)reﬁparl n‘gtl, usi hg the nedi um access
control fundesaive 2 oonitol messagerindisaingdhaldatn foe therséap-amntkwait BARSHRICGREStMBARQ

process and supplns Bg sémYufifg iR TreitensARsieh kbR ahdie physi cal layer
function; determ ning, using the physical |ayer function (260), that the

control mesSRMHical drferthe Syrdreness GIARG retigasispion A Assengrirasseissiotur i ng

the first transmisghan rédpoRsivéto the domthl hitisBaged fromtransmtting the
retransm ssion block during the first transmssion interval in response to

sail@ det ermini ng; and detecting, using the medium access control function
(240), d¢ hat The wikikesfcorfiafidati6® HEREPOIND) BYEIdi &, BRarbElkF 28RSt i cdMeFK 1S
recei ved a_n{j schedul i ng. t he synchronous HAR(%retransm ssion of the

t r ans p&revib{180kisiegphigused o atically, defecthe sunghrenaus HARQ eltapsissionde theyj §
det ect isagond!fPanshission ihthes By:communi cati on devi ce (100) of claim 8,
characterized in that the coptrol circuit (120) is configured to

Ut ot | Gai IERASNG CainaLhS RN AR mak! Flrcharh 4Bl & BlreRssien Beelios
tragsm ssi on i nt ahy soplayd-waittERQPEocess Bnd) stipplyimEithie Uetr A SaRssondsIodk 16 lthe
function (240), a, ret r'iqr&smss*.on bl ock for the stop-and-wait HARQ process
and suppl yi ng t h@WHEAIBVEHUWEIYh bl ock to the physical |ayer function

(260); det erdeteriniriing, wsing the pieysfaliayerdlindtion ¢260) thattthe boritb essddeadrotibies
B e s o0 S ot S e TR a2
retransm ssi on blrefednidg fromgransemitting thie rétransaissian ock duriag tied firshtrarssyissise t o
saizg determ ni ng;int%rr\lgl in response to said determining; and
detecting, using the medium access control function (240), that no HARQ feedback
corresponding to the retransmission block is received and scheduling the
synchronous HARQ retransmission of the transport block for the second
transmission interval, responsive to said detecting.
25
10.  The wireless communication device (100) of claim 8, characterized in that the control
circuit (120) is configured to automatically defer the synchronous HARQ retransmission to the
second transmission interval by:
preparing, using the medium access control function (240), a retransmission block for
30 the stop-and-wait HARQ process and supplying the retransmission block to the
physical layer function (260);
determining, using the physical layer function (260), that the control message prohibits
transmission of the retransmission block during the first transmission interval and
refraining from transmitting the retransmission block during the first transmission
35 interval in response to said determining; and
detecting, using the medium access control function (240), that the most recent previous

HARQ feedback corresponding to the stop-and-wait HARQ process is a NACK
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detecting, using the nedium access control function (240), that the rmst
recent previous HARQ feedback corresponding to the stop-and-wait

process i WO MCKHssage and schedul ing the synchronous ﬁﬂﬁ@z‘}‘)g’lﬂ?ﬂgﬂ%m ssi on
of the transport block for the second transm ssion interval responsive to
said detecting. 11. The WI rel ess comuni cati on device (100) of claimS8,
characteri zed i n PRSH9¢ 70 sehgduing mer%[]?"im("l‘-ﬁd)‘AR@ relGRITsemaofitae transport

aut omati cal |y defigigck foethe\seesrdiaiemisdiintepldl PidpBhsive R/sdidddtb@ingecond
transm ssion interval by: preparing, using the nedium access control
function (240), a retransm ssion block for the stop-and-wait HARQ process

?gg sup1(:j)1 %/i rrgaexumeelesstcrmmt.ieaioamechema) of élaiﬁ} &fﬂﬁ?f&%ﬁzgggﬂha{tﬁégb?tﬁm

e usin e ical layer functi a e
con%)r ol c'%gg%g C%’Bﬂﬁ’“ﬂ?? g° ?&8‘5‘5@%@ PS%‘?r h‘\eys(yﬁgh’PB??%%R@@F%}F"HF%‘&‘%U?| ng
the fi rs&cohd&ammnssommtérvﬂlmyval and, in response to sai d determ ni ng,
refraining f ransm Lting.the retran SiL,on urin rst
transni ssi ong rlgﬁ%rk‘gvgﬁﬁrﬁdﬁpg rg dgnRgeess®, @HIJS (243@ fangr('g g’éﬁ? ifg to
the first transnitbeistop-andieait/AARC processand sbpplying the ae}mnsn‘aiusloh blook (2the) to
t he nedi um access 240); detecting the second NACK
nmessage, using tI‘Pe%'%éé| l&ﬁréﬁ@géé%gﬁﬂ rol function (240), and scheduling the
syntthr onous dééQimiag, rusrrgrths phmabfayehﬁanetmr(gm)r mabtmdonfrolrmedsags emhibits
oo S een conatRimislra HeteliantRisgih Bk Buid fe i MAsbiedio WRERATS, 1

The wirel ess conmifi cat |on vice & ein
the control nessaand, lrsresmﬂsacledaldrdemrmemmref&alrgngafnﬁmrtmsmgmmberespondl ng
to the first tra | ' L ] yer
i nformation el emﬂ%ﬁbﬁﬁﬂ%}@/ﬁg@ﬂh@%é?gﬂ@ﬁ gcq}sg%&%'ggﬁn r?%%‘%@' r gﬁ@ﬁgsa(s\él%%#aa
interval . 13. The\lMKeﬂlessegQ:@mrasﬂmmdqthteﬁrstdear(smpnohtemaalfnmmme wher ei n

L ol e dur Y Ra e (b 16 ] B mdilnd s BhralarbY (B3 T B

communi cat i diet%mg the Qemoy NACKamgsssigec isingrthegngdian agbeasaiontrolfenation 1(2451)

circuit (120) is H&lﬁ tﬁé’s hPgrRLE H Mh rhisiBh oﬁh%ﬁra%@?od"@tb&
processes for an up Si on etvveen the w re ess comruni ca ev ce
(100) and an LTE tgeggm tmgqulon interval, responsive to detecting the second NACK
message.
20

12. The wireless communication device (100) of any of claims 8-11, wherein the control
message is included in a resource grant message corresponding to the first transmission
interval and indicating that only physical layer information elements may be transmitted during
the first transmission interval.

25
13.  The wireless communication device (100) of claim 12, wherein the resource grant
message indicates that only channel quality data may be transmitted during the first
transmission interval.

30 14. The wireless communication device (100) of any of claims 8-13, wherein the control

circuit (120) is configured to maintain a plurality of stop-and-wait HARQ processes for an uplink
session between the wireless communication device (100) and an LTE Evolved Node-B.
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