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I N DYNAM C TI MESLOT REDUCTI ON BACKGROUND [ 0001] The present disclosure

rel ates gwoensld2y4sbo data transm ssion protocol s in nobipce/EPeOMOGi20aAL | ON
systens and, nore specifically, to a systemand nethod for uplink data
transfer in dynamc timeslot reduction (DTR). [0002]As used herein, the
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assi stants (PDAs), handhel d or | aREpPpUCIHPNML ers, and simlar devices that
have network conmuni cations capabilities. In sonme configurations, M5 may
refer to a nobile, wireless device. The terns may al so refer to devices
that have simlar capabilities but that are not readily transportable, such
as desktop conputers, set-top boxes, or network nodes. [0003] An M5 nay
operate in a wreless comuni cat BACKGR@UWMDt hat provi des for data

communi cations. For exanple, the M5 may operate in accordance with d obal
System for Mobil e Conmuni cations (GSM and Ceneral Packet Radi o Service
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(DL) colf802) cat i ofsrusgsuhetainathg teme "mepilgsualion’t (MSis Useprgent.oran
exaD! enoip e rheRSUE) Sif [9BHIS SRlidrt dbckBuch aeMniRciemtifs,

timesl ots are d;%;am cal MSs both f i nk and downl i nk
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computers, set-top boxes, or network nodes.

[0003] An MS may operate in a wireless communication network that provides
for data communications. For example, the MS may operate in accordance with
Global System for Mobile Communications (GSM) and General Packet Radio
Service (GPRS) technologies. Today, such an MS may further operate in
accordance with Enhanced Data rates for GSM Evolution (EDGE), Enhanced GPRS
(EGPRS), Enhanced GPRS Phase 2 (EGPRS2), or GSM EDGE Radio Access
Network (GERAN).

[0004] To communicate with a network, an MS is configured to use a media
access control (MAC) protocol to determine the uplink (UL) and/or downlink (DL)
communication resources available for use by the MS. GPRS, for example, uses a
timeslot structure similar to that of GSM, but where timeslots are dynamically
allocated to MSs both for uplink and downlink transmissions. To communicate with a
GPRS network, therefore, an MS may be configured to have a multi-slot capability
that enables the MS to use between one (1) and eight (8} timeslots per carrier for
data transfer between the MS and network. Because uplink and downlink channels
are reserved separately, various multi-slot resource configurations may be assigned
in different directions in different communications networks.

[0005] In some cases, an MS may be allocated timeslots on dual carriers. A
dual carrier ‘assignment’ comprises a set of timeslots assigned on two carriers. In



[ 0005] I n sone cases, an M5 may be allocated tineslots on dual carriers. A
dual carrier 'assignnent' conprises a set of tineslots assigned on two
carriers.wOroia224392/ 025459PCT/ EP2011/ 064293 t he case ofCampra@itiosdessiual
carrier assignnent, the assignnent includes the total set of tineslots on
both carriers that may be used by the M5 for uplink transm ssions; in the
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[0008] In EGPRS systems, a radio block containing RLC data comprises a
header and one or more RLC data blocks. The header (which is relatively robustly
encoded) may be successfully decoded independent of the failure or success of
decoding the one or more RLC data blocks. The header indicates the sequence
number(s) of the RLC data blocks and (for downlink blocks) indicates the identity of
the intended recipient MS. Provided that the header was decoded correctly, each of
the RLC data blocks may be either successfully or unsuccessfully decoded. For
example, in attempting to decode a radio block containing 2 RLC data blocks, an MS
may decode the header and one of the RLC data blocks successfully, but may fail to
decode the other RLC data block.
[0009] In a network, uplink allocations can be signaled to an MS using an
uplink state flag (USF), which is a number between 0 and 7 (inclusive) that is
signaled in downlink radio bfocks. As part of the MS's uplink assignment, the MS is

informed of which USF(s) on which timeslot(s) indicate an uplink allocation for that
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signaled in downlink radio bl ocks. As part of the M5 s uplink assignnent,
the M5 is informed of which USF(s) on which tinmeslot(s) indicate an uplink
al | ocat i omof2or2/i2hesd WO 2012/ 025459PCT/ EP2011/ 064293 NSPCUOSEP01a0es2g9ener al |y
i ncluded in the headers of downlink blocks. In the case of RTTI, USFs may
be coded across radi o bl ocks across four TDVA frames, for exanple, in the
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any of the allocated downlink timeslots. Similarly, if an MS has an assigned uplink
TBF, the MS may be required to monitor all timeslots on which the USF (uplink state
flag) could be sent to dynamically allocate uplink resources. If an MS has both
uplink and downlink TBFs, therefore, the MS must monitor as many relevant
downlink timeslots as possible, taking into account any allocated uplink
transmissions opportunities.

[0012] In the case that either the network or the MS has no data to send, and
particularly when neither the network nor the MS has data to transmit, this monitoring
activity results in significant wasted battery power in the MS. To minimize battery
power consumption, the assigned resources (e.g., TBF) may be maintained, while
the number of timeslots that the MS must monitor is reduced. This reduction in the
number of timeslots being monitored can be referred to as DTR.
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WO 2012/ 025459PCT/ EP2011/ 064293 [0013] Usi ng DTR, an M5 (for exanple an M
operating in packet transfer node (i.e. with assigned packet resources))
can reducwOi20/atshery consunption by reduci ng the set ®CTiEPR®II064293 t hat
the M5 nonitors for downlink data and/or uplink allocations (as indicated
by uplink state flags (USFs)). The M5 may nonitor only a single tineslot
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[0017] Goeaspl | y, BS e MAKSs aaefdvalws as thes M8jcamesé/thea pound igip tM&Rto t he
determine whether Negative Acknowledgement (NACK) messages received from the
network can safely be ignored. If, for example, a NACK that refers to a block that
was very recently transmitted to the network by the MS is received from the network,
the MS can use BS CV_MAX to determine whether the NACK refers to the most
recently transmitted block, or to a duplicate of the block that was transmitted earlier
(such as when an MS retransmits a block to the network). If the most recent
transmission of the block took place less than one round-trip time (i.e., BS_CV_MAX
radio block periods) prior to reception of the NACK, then the NACK cannot refer to
the most recently transmitted block because the network must have transmitted the
NACK prior to receiving the most recent block (the NACK cannot be received in less
time than BS_CV_MAX). Therefore, the NACK does not refer to the block that was
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condition that no data bl ock has been transmtted or received in the
previous (max(BS Cv MAX, 1) - 1) block periods nust be net at the tinme when
t he PUAN we 20e0esd4sed; if not, the DIR Information in theCPERMNI1S6i2ghOr ed
and the M5 will not enter DIR [0018]1n the second option, when using DIR
information included within an RLC data bl ock to cause the M5 to enter DTR
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bl ock t
received correctly). Alternatively, if an MS has received blocks 1, 2, 3, 4, and 5

correctly, but block 6 was received with errors, V(R) = 7 and V(Q) = 6. Finally, if an
MS has received blocks 1, 2, 3, 4, 5, and 6 correctly, then V(R) = V(Q) = 7 (i.e., all
blocks 1-6 have been received correctly).

[0020] When using DTR information included within a RLC data block to
cause the MS to enter DTR, it may not be necessary that all three conditions be
satisfied in any particular order. For example, an MS may first receive blocks 1, 2, 3,
and 4, then receive block 7 containing DTR information, and then later receive
blocks 5, and 6 (e.g. in response to a request for retransmission). At that end of that
sequence, even though all blocks were not received in order and all conditions were
not satisfied in order, the MS will enter DTR because V(Q) = V(R) = 8, and the block



cause the M5 to enter DIR, Table 1 illustrates an exanpl e EGPRS downl i nk
RLC data block for instructing an Ms to enter DTR Bit 21 FBI E

Bit 87654A801012/025459 PCT/ERDI18/084293
[0023] Referring to Table 1, the carrier ID (Q) field contains a

i dentification of the carrier that nay be encoded as DTR Cl IE The C

field Gth tEG\‘SI{I'S-—(? (\/{I'\;H rtfj'ec 815 Contained DTR information (presuming the MS has
responded to any pending polls).
[0021] Note that if the network should subsequently receive an
acknowledgement of all blocks up to and including block 7 from the MS, the network
can determine that the MS has entered DTR. To trigger such an acknowledgement,
the network may poll the MS — polls are indicated by settings of bits (such as in the
relative reserved block period (RRBP )/combined EGPRS supplementary polling
(CESP) fields) in the header of radio blocks.
[0022] When using DTR information included within a RLC data block to
cause the MS to enter DTR, Table 1 illustrates an example EGPRS downlink RLC
data block for instructing an MS to enter DTR.

Bit
2 1

Bit
8 7 6 5 4 3 2 1
Length indicator E Octet 1 (note)
(optional)
Length indicator | E |Octet M (optional)
Octet M+1
RLC data .
Octet K-1
spare | DTRBlks | Cl | TN/PDCH-pair | Octet K (optional)
Octet N2-1
Octet N2
Table 1
[0023] Referring to Table 1, the carrier ID (Cl) field contains a identification of

the carrier that may be encoded as DTR_CI |E. The Cl field can be used to indicate
the carrier that the MS monitors when DTR is used. In that case, the timeslot or
PDCH-pair to monitor on that carrier can be indicated with the TN/PDCH-pair field.
The TN/PDCH-pair field may contain the timeslot number (BTTI configuration) or the
PDCH-pair number (RTTI configuration) the MS monitors on the indicated carrier (Cl
field) when DTR is implemented. Finally, the DTR Blks field may indicate a subset of



the carrier that the M5 nonitors when DTR is used. In that case, the
tinmeslot or PDCH pair to nonitor on that carrier can be indicated with the
TN PDCH- paioOr2ofeb49 The TN PDCH-pair field nmay contain Phe/EPROmES6493 nunber
(BTTI configuration) or the PDCH pair nunber (RTTI configuration) the M
nonitors on the indicated carrier (Cl field) when DIR is inplenented.
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the network, there is some Ineffici ency when the MS also has to retransmit

previously transmitted uplink blocks to the network. The retransmission of the
previously-transmitted uplink blocks will both delay the transmission of new uplink
blocks as well as delay the MS exiting DTR or the pending DTR state.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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.

[0026] Fig. 1 is a sequence diagram showing retransmission of uplink blocks
after an MS has entered DTR.

[0027] Fig. 2 is a sequence diagram showing retransmission of uplink blocks,

where the MS delays entry into DTR until the retransmission of uplink biocks is

complete.

[0028] Fig. 3 is a seqguence diagram showing an MS entering DTR after
retransmitting NACKED uplink blocks.

[0029] Fig. 4 is an illustration of an MS prioritizing new data transmissions

over the retransmission of NACKED blocks to maximize a number of available
resources for uplink transmission.

[0030] Fig. 5 is a diagram of a wireless communications system including an
MS operable for some of the various embodiments of the disclosure.



[ 0025] For a nore conpl ete understanding of this disclosure, reference is
now made to the follow ng brief description, taken in connection with the
acconpanywogotresisngs and detail ed description, wherei nPCrEP2018f0er26hce
nuneral s represent like parts. [0026]Fig. 1 is a sequence di agram show ng
retransm ssion of uplink blocks after an M5 has entered DITR [0027]Fig. 2
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di scl osgwrae of the various embodiments of the disclosure.

DETAILED DESCRIPTION

[0034] The present disclosure relates generally to data transmission protocols
in mobile communication systems and, more specifically, to a system and method for
uplink data transfer in dynamic timesiot reduction (DTR).

[0035] One embodiment includes a method for communicating with a network.
The method includes receiving an assignment of first timeslots for uplink
communications, and receiving an instruction to reduce monitoring to a set of
timeslots. The set of timeslots has a number of timeslots less than a number of
timeslots to be monitored in accordance with the assignment. The method includes
receiving a negative acknowledgement of one or more radio blocks previously
transmitted to the network, retransmitting at least one of the one or more radio
blacks, and, after retransmitting the at least one of the one or more radio blocks and
before receiving a second instruction to reduce monitoring, reducing monitoring to
the set of timeslots.

[0036] Another embodiment includes a method for communicating with a
mobile station. The method includes transmitting an assignment of first timeslots for
uplink communications, and transmitting an instruction to reduce monitoring to a set
of timeslots. The set of timeslots has a number of timeslots less than a number of
timeslots to be monitored in accordance with the assignment. The method includes
transmitting a negative acknowledgement of one or more radio blocks previously
received from the mobile station, receiving a retransmission of at least one of the
one or more radio blocks, and, after receiving a retransmission of the at least one of
the one or more radio blocks and before transmitting a second instruction to the
mobile station to reduce monitoring to a set of timeslots, determining that the mobile
station has reduced a set of timeslots being monitored by the mobile station to the
set of timeslots.

[0037] Another embodiment includes a method for communicating with a
mobile station. The method includes transmitting an instruction to the mobile station
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WO 2012/ 025459PCT/ EP2011/ 064293 [0031]Fig. 6 is a bl ock diagramof an M5
operable for sone of the various enbodi nents of the disclosure. [0032]Fig.
7 is a divsgrammabssa software environnent that may be i mpCeEmPraiedeans a UE
operabl e for sone of the various enbodi nents of the disclosure. [0033]Fig.
8 is an illustrative general purpose conputer system suitable for sone of

the varjous, aabodtIaalisoh 43P HLBGHRSNIE. sRETAIL FD DRRRRLEThONLARA] The

pr genera y {0 dat ransm ssion proto
nmobi I e tmmsmmhntgatal pegatjst acknawlddgement of et inuinder| of, radio dlaskst previoushhet hod

kL B e
i ncl udesumbeebf/ timgskts. ahé giioeatiorodf fesositcesi cmashetcn; riiore tipesints allocates
o R S EE WL TR DA iR S RIRAPRALE b Ref 5
nunber efftirhesie.ots to be noni tored I n accordance with the assignnent. The
b1 ocks 19088 Gue YRGS HeEliFESt e RorioBi Sttt o ffife %, PRRESS one
of the ehffigureded ﬂade?m; an labglgk\ﬁnena@dflraftlmufslcﬂtetfmammmktctomgluhlmatlans |larackt one
o e e oh B s manf B B BFMERR, TR RaEL fRbliees o
has a number of timeslots less than a number of timeslots to be momtored in
accordance with the assignmeni. The processor is configured to receive a negative
acknowledgement of one or more radio blocks previously transmitted to a network,
retransmit at least one of the one or more radio blocks, and, after retransmitting the
at least one of the one or more radio blocks and before receiving a second
instruction to reduce monitoring, reduce monitoring to the set of timeslots.
[0039] Another embodiment includes a network component comprising a
processor configured to transmit an assignment of first timeslots for uplink
communications, and transmit an instruction to reduce monitoring to a set of
timeslots. The set of timeslots has a number of timeslots less than a number of
timeslots to be monitored in accordance with the assignment. The processor is
configured to transmit a negative acknowledgement of one or more radio blocks
previously received from a mobile station, receive a retransmission of at least one of
the one or more radio blocks, and, after receiving a retransmission of the at least one
of the one or more radio blocks and before transmitting a second instruction to the
mobile station to reduce monitoring to a set of timeslots, determine that the mobile
station has reduced a set of timeslots being monitored by the mobile station to the
set of timeslots.
[0040] Ancther embodiment includes a method for communicating with a
network. The method includes receiving an assignment of first timeslots for uplink
communications, and receiving an instruction to reduce monitoring to a set of
timeslots. The set of timeslots has a number of timeslots less than a number of
timeslots to be monitored in accordance with the assignment. The method includes
receiving a negative acknowledgement of a data block previously transmitted to the
network, and, after receiving the instruction to reduce monitoring and the negative
acknowledgement, transmitting a new data block to the network before retransmitting
the data block previously transmitted to the network.
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communications, and transmit an instruction to reduce monitoring to a set of

timeslots. The set of timeslots has a number of timeslots less than a number of

timeslots to be monitored in accordance with the assignment. The processor is
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system, method, apparatus, or article of manufacture using standard programming
and/or engineering techniques to produce software, firmware, hardware, or any
combination thereof to control a computer or processor based device to implement
aspects detailed herein. The term “article of manufacture” (or alternatively,
“computer program product’) as used herein is intended to encompass a computer
program accessible from any computer-readable device, channel, or media. For
example, computer readable media can include but are not limited to magnetic
storage devices (for example, hard disk, floppy disk, magnetic strips, and the like),
optical disks (for example, compact disk (CD), digital versatile disk (DVD), and the
like), smart cards, and flash memory devices (for example, card, stick, and the like).
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t o r edushogingometraasmisgidroofuplink blocks after an MS has entered DTR.
[0051] Referring to Fig. 1, MS 10 transmits uplink blocks 4, 5, 6, and 7 to
network 12. In the sequence diagrams of the present disclosure, the radio block
transmissions are shown as arrows passing between MS 10 and network 12 and
time passes from left to right. Network 12 may include any appropriate network
component, such as a component of a wireless communications network configured
to communicate with an MS. As such, moving from left to right in each diagram, the
arrows represent sequential communications of radio blocks between MS 10 and
network 12. Also, blocks having a BSN of N are referred to as block N.
[0052] As shown in Fig. 1, network 12 fails to successfully receive blocks 5, 6,
and 7. Accordingly, after failing to receive blocks 5, 6, and 7, network 12 transmits
packet uplink ACK/NACK (PUAN) 400 to MS 10. PUAN 400 includes a NACK for
each of blocks 5, 6, and 7 and thereby informs MS 10 that MS 10 must retransmit
blocks 5, 6, and 7 to network 12.
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subset of assigned tineslots), if there are pending uplink retransm ssions,
it is preferable that the M5 be able to both transmt the pending uplink

bl ocks efwochenmpb4s9and al so enter DIR qui ckly. However, pdepeadiliogi2apon t he
process with which the M5 enters DIR, the retransm ssion of the uplink

bl ocks may be delayed, or the M5 may be delayed in entering DIR [0050] I f

an M5 396 S DTR@M\QI ngﬁap aéfferSFé({ekv. %ﬂﬂah&]ﬁ)d mg [%rsaeém bQns, for

exanpl e lim aval I ay those
r et r ansntesDORs PUANMGGIvay haveDnRrutted &S sl Ochol gntar @Tﬁg log n(etworku 2 wae RTTI

<1 mal o e HREG N B adiioBrigleo bRl oATLSTRMY AP rheP O, ) F

r esour Gacoadinglyabkeeawdee M3 ONG in DTR, MER10 onhprecedeesatiridsy ar ghylec 8 by

t he nurrber SFs ransmtt.e

nunber R§F @'Qﬁf ?qatlgg up&pﬁagﬁ&oﬁﬂo%@ﬁ Wg@qg)rlngy I%cs)'(% SH gﬁ{)aehg[rﬁ USFs
Becauseaachrbf[chEbkstﬂi]@ I’e&ﬁIOIlI’ desofdimglyplitim keferexmrtnslégom.safmre*eselvlngnUSEd it
may t ak 0 u ons.
For exag S1S by Shansiony Rga FABR SRR e 1. PRkeeeRRLT DSP T84, 0T i
bl ocks MStﬂTrleﬁ@knhﬁltbaﬁom @b arodkTR. to[rRMudikRED. eAnﬂ raagit;w ulad'ﬁugeh UBF m s
transm in t 0, net wor . I'n the sequence

di agraniO '@Eaﬂ"ﬁ@'tﬁ%‘%‘gﬁk‘? aﬁubé%%?JPé’eq‘P’ i f%dl o bl ock transnissions are shown
as arr qoss4) aSSI ng’-\dl@i’diﬁ g, Mo thie @minplet withkudl? thadisi 1@ v abke to @mtéreft to

right wor ude a r at e wor k co hasa
co?rponé%'\-lf &UI%IYMW @%‘é‘?gég ‘E‘gpﬁgﬁ I B@E{n Y & 28 %nﬁgg 8ate
Wi th arretb@vea@peﬁ?@a;o mukngef@?nah@fmfthi@ examplel rel?@agbsﬁl aliscates fohey ar r ows
represent sequential conmunica s of ra cks en

et vor 1SS URIEE.rageduReRaeory MS Het RIGHb A SIMESAED AORAEck e

[ 0052] AgS O dutH tige ré‘traﬂ%%“é@ibh otzhés?é bRck® régarssah eklandedatinviserodfocks
5, 6, and 7. Accordingly, after . QRE to receive blocks 5, 6, and 7,

net wor Kagip bipghpaiieds palsieg dGLﬂWHQ AURIIMSIANSINFSIONDO to M5 10. PUAN 400
i ncl udgpeals NACK Q5. eRhe Wlsl%!h%lﬁsbé mtbmwdhe?n ﬁ@M@%@%th rﬁ&ﬁtﬁﬁdﬂv@ 10

t hat 10 rrust retransmt blocks 5, 6, and 7 to network

2012/ OMGKE@HLEWIQMMMQ@Q peoause whe I UANxarderieg e MS r"éteeWRna'SPUAN
400, %ef, ﬁﬂ@ks%F 8& tog n%‘rteetf] ardhhitte %ani‘%té‘ﬁbbcﬁé‘)vﬁ'nd Retv dkeh el I%;NS 10

to ent er or networ ave used any ot her appI‘Opl’I ate nechani sm
for causiney Msita doloek ethabrhapmot heesr Bravipusly dengribedista gransmih torthe vs 10

bl ook( e’f‘*’e“{"éﬂf MY Raybe Ltk BTR Rele tRdIMS RiPasndtd @RAUACREFPhiceks. adi o

bl ock(s use tor retransmtting each of bl ocks 6, and 7
Accor di Hijs yis hécanse etherlhﬂﬁc eay bei ipauired aipt emoritg@etranw@ﬁssmmg& NA@(E@

10,1 ot rapety Pt EortaRiiiy Rpve fftibRier Yo WG MEFPIcKIR Ot

10 retransm 0 networ ter' recel ve USF
406, M3héONACKED shiotks Hiafole hess datachdozks.t oBﬁeam kKhe 2retransmission of

bR qui VRC T ey ez FATVE e 0 oo, DR ks 5t ioncer =0
USF nayndwve dats:whwﬁcbemse thad18 tblleate PER ant maydoromptithe nehmﬂslte allgaaiﬁ: USF
et r ansareitanal gk e utBy), e Shist be RERl BRI fis Bof? imdBihe' B o
bl ocks MAGUHEblozks @xtiesdedtuallyiteansoiitiingdhe rtelvw)datqoeW|11b1ctt|esalpsibri@zaﬂﬂnay in
the upl} Pk rtﬁér(a or}(semarslillgr}ﬁat is in DTR but has both NACKED data and new data to

send cannot send the new data (and hence leave DTR and signal this to the

network) until the MS has transmitted all NACKED data.

[0056] Sometimes, to avoid the delay associated with receiving uplink

retransmission from an MS 10 in DTR, the network will avoid ordering the MS into

DTR until the network has successfully received all uplink blocks from the MS. In

that implementation, after notifying the MS that the MS must retransmit certain uplink

blocks, the network then waits for the retransmissions, and, after receiving the

retransmissions sends a subsequent PUAN acknowledging receipt of the uplink

13



[ 0055] Al so, if the M5 should be in DIR when the M5 has both outstandi ng
NACKED upl i nk bl ocks (e.g. because the PUAN ordering the M5 into DIR al so
i ndi cat edwbACK#2545» one or nore transmtted uplink dataPbr@pkel/oetrd3 new
data (e.g., a new data block that has not been previously transmtted) to
transmt to the network, the M5 may be stuck in DIR while the M

t ] k t
br or 1+ 19stpip8ok i BrdE B e AUty DIRCSHRE MO Ingb Bl BRRFDAR L0
I n ot heThmomdeoestshemN/Sdelayr ediyr dd Dil'l%ef&nd hennereredillyl cesut Haf beteRew
dat b| t th
VB to | Simuiangy Reretfar it ROBReSSHMA RIS, Tor L RIGR 1EBEE | 0¢

| eave DEReaved crnm;eqﬂyonpt the network to allocate additional uplink

o ocks TRAT) ovent T ByS & PEABhcel ik SRl AT b R BpliA€ bISE

grl ori t\:jvhete thge M3 eﬂtry umterBTBrle ,dedayedSunifl dhe iretransrbiERidnuof tplinkblbiohk NSCKED .
TR
onal comEies 3hd R S Ras Haied BREnGRABEMIT f 1héP SoNER FegdBiR T, 2"
[0?56] &m@ehetmk tAs gkowd lhfﬁngID_fla_AS aﬁmaﬂ?m upimlhlb:i@?ei AiI/,i 5x96.uair1¢l rthot e ME
|t o Drpetark 12 LR E T TS Bus PR REeSLll thipid R SR "T o

the MS. Abeort ll | dfer aming abireoeivaftietksn®t 6 f smag, mbamNB thatansimits YBickabt

iiﬂiﬂi%lﬁr@s%ﬁkﬂﬂ&ﬁ? ragAnF 4288 1. IFUAR 20, R A8 & Nt Bigots s

subsequgnindPANdaBk iaftghizaviser®ibat MY 1Uhﬁu$tnbtrahsM@ blocks 5, 6, and 7 to
2012/ 025459PCT/ EP2011/ 064293 transm ssions and ordering the MS into DIR

The Mo Pel9kd2apl e to enter DTR This process will delay entry to DTR (and
unnecesmsai{v r espt tthisn tmétmg ﬂ@r@é@tncﬁnéntelﬁaDmldrﬁr ||r)’steédl peﬁm

mul tiple retransmssions for a bl ock be recelvedc Fig. 2
i's a setplianerIssian; afnﬂ@%M%EPeb'PaKﬁsm?%ﬁ t?JJOan%Eﬁq'?n Odv&?g Khe MB
ent ry img Qrdﬁ%ﬁmntéuéﬁbw A, idnd 25 rthI\FISnﬁmrﬁétrﬁlﬂ?CWISUm ltﬁdﬁ ||t>|h@§|<t$1re§

conpl ete and has recel ved acknow edgenent o

t hei I’ng{: é@? %ieptl on
by the n@lt%alll@caﬂgng d@nfallawmgyradio biackiperiod n der seeRlying 4
and 7 tgntﬁ‘géé’oﬁ/% @retP?ﬁé’t‘HiH%l%@ks 508‘% 7 a%aﬁlbékst@ gugpaysful ly recei ve

Accordingly, after ing to recei ve bI ocks 5, 6. and
7, net WIH0BOTL 2 traﬁgiﬁtwgrlpaak@tcoepsﬁuﬂk rﬁ@wm ghsUANE 4200 0, REWK BLaN

420 & t i
7,0 LR PN Ly o o, ) 100 i oy ol JBst,

MBS 10 datmasafullgmeeelv@handrtha’i H@t 2 shpeldrentes DI&. réﬁ@hfeé@im SHAN HE8NACKED
aza. aniiSiI8 YR B TR A e B ek e e o
in a fotraosmittpdriada single cadip dloadperidd, etherestﬁewmgdwgndmmmgmcaﬁw 426,
net vor kKABRETTERM P d T beBREMS 18 a8 ehter STR 210, [ 195%%1
t ransm [06BIUAN 42R sheoulds 0 notdcb timatnip Ve poesaratemhedtamnt.nlanm JAE K} e
o SUEkd RBERASE il 40 SRR 8. ' PLB P phdamicrgie PUAN
7' wer ePENDISIG tACK (ie. awlaenregltlee r}:aldcks Hriam'ekbgelmtuahsmiﬁedere@rﬁunmdjehtay and
communi | NZABShURET bBSH0S NORdoANE VHACHALR MEahRd' fofPhfe TRHGSKET

taking into account the most recent transmission), whether the blocks are required to

be further pre-emptively retransmitted (i.e. retransmitted before a PUAN is received

which indicates whether or not the network received the most recent transmission(s)

correctly) by the MS may depend on whether a pre-emptive retransmission bit is set

in the PUAN message.

[0061] Accordingly, in the embodiments illustrated in Figs. 1 and 2, there are

tradeoffs. Either the MS enters DTR quickly, with a delay in any necessary uplink
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[0060] It should be noted that in the present enbodi nent, once NACKED bl ocks
have been retransmtted (e.g., blocks 5, 6' and 7' of Fig. 2) and becone
PENDI NG AEH 20i2/5459here t he bl ocks have been transm tte@gCrapeniiogs2ahd no
acknow edgenent - positive or negative - has been received fromthe
networ k, taking into account the nost recent transm ssion), whether the

DLocks BB S B YAOF beBb oS TR Pt hSsR  Badby o e
net wor kMiSebeing erblé teeemies DTRecent  transmi ssion(s) correctly) by the M5 may
b agelbOpibe ] ackiith fPgBime, fEFLRRE IR MBS dcts nd ErlF R TR ritfediatly
2, thergpéi eetsiptiefadrh stheEnttvasrkt bie indBruetiors toDERRequUDTRI {g.gwi via a IatalM;/ | n
tha Ve GRnBle et IO mAtemc BT RaRrraiegngibiRd it 3 ARB AR el g
eelﬁlt :r t %(Fem)edataiﬂbcl{ PapShitiedttbithe mpdnngmrad thidn M&rksarc?xﬂgurm:l fdmonisr albt

n rece
ont or DTRePRIS, (o f dastbibiaacs o Rhish G S5erR14H BE et pURAbANSs Sr B on
i ncl udegboahida Quﬂch@ﬂil t@st s fedrnsalit eaRyG)JAdmtEaD Blocke (takimgiritd eabdoont he

M5). Instead, the fi d ' | ot I
Uhbse. orparmphfimas-aianss (8 Prockssyiuiia ADAN £ Tks sl Fudedintel) ofer 13§ on:
USFs t opUgiN ?rfasyniﬁét cont mm‘ l@bg%ﬁot(ts@bx;ﬁ@:tem@ r@%murtb theFUWANrusingres

al I oned for roce55| ng the PUAN . SFs t t el f t he, PUAN
may not t"@o@HPC@t\e t FRSOUESES)y ad n&e%@r&]%rﬁepts@ Pseé‘ B‘Pfg ﬁl?aﬂ\ﬁgr%&%% ng
the al | paainRehif %ﬁ&memn Wpfink MASCIENEAE SqUREHRy SHiérs DAIR @ter tréBahdmitingoot h

retransmt any

i nk bl ocks and quj ck enter DT
r et ranst’ﬁoﬁﬁl bigckfh%t@olé‘l Wé‘li@gvxﬁof I@owh\ﬁélspﬁﬁ'ﬂcf'ﬁ r%tpﬂrtpr%?teékt'ﬁ friog the

| nstruchb@phrk 0 I eR-B%dithm éﬁ@ r@%\/‘éﬁf Ket bf‘hﬂ@ﬁ(@l‘ﬁlﬂé‘él{@ﬁiay fldRidechlevant
set of CKED b ocks may 1 nclu bl ocks whi ch ave st at US&%CKED after
recept i biocks whigh Aanensiekus N&Q*ﬁﬁpl ﬁﬂef\/\fﬁc@’fﬁ’t'ﬂﬁso fsthigr AGIK/NACK dwermatien

bl ock a. hc*Puewb ?ﬁﬁ%%anﬁéﬁa%ﬁo &k VTN |ﬁd?€ath\@r%r'[§‘lernﬁéﬂeo%émy be
il

I ncl ude or via other CKindications (e.g., a via

pi ggy- baak@blmﬁqmmmaﬂom maywhecmciuctadd@mw PYANsYy vigt Oﬂtﬁﬁt AGI/NARK
et udeldiRtiont o2l by Ba FO0p FaERA ACKRACK AT B AUICHIISUIBEREE 2t us
was epromiatrl PR rfformation)as I ansthen eatodireemtCithesclevient setra i MCWEQh was
erbodi nEifeEs TRIAERS: Bo8s hids Wik BERPLEER NACKE STl TRosk AR
bi t mapsstatus wes axplieitly [cOﬁBm]led‘) a.‘hesreselhbﬁdlméﬁﬂﬁNA%meﬂﬁwtm Wblch Was
per S'Oec'[s'er\{telh tplg Cs%lrjﬁseerécpg block as the indication to enter DTR. In some embodiments,
ACK/NACK information can be received in piggy-backed ACK/NACK bitmaps, for
example.
[0063] Iin these embodiments, from the network’'s perspective, because the
network knows both how many uplink blocks were NACKED and how many USFs

the network has sent to the MS since sending the message that instructed the MS to

NACK

enter DTR blocks, the network can determine when the MS has received allocation
of sufficient resources to retransmit the NACKED blocks and entered DTR.
Furthermore, because the USFs are very robustly encoded, the network can assume
with high reliability exactly when the MS enters DTR, without incurring any delay,
such as would be incurred if the network were to rely on a message transmitted by
the MS once it had entered (or was ready to enter) DTR.

[0064] As an example of this embodiment, Fig. 3 is a sequence diagram
showing an MS entering DTR after retransmitting NACKED uplink blocks. As shown
in Fig. 3, MS 10 transmits uplink blocks 4, 5, 6, and 7 to network 12. Network 12,
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net wor k knows bot h how many uplink bl ocks were NACKED and how many USFs t he
network has sent to the MS since sending the nessage that instructed the M5
to ent er WOR0tEISS, the network can determ ne when thePWEEPAGI1I0e0203 ved

al l ocation of sufficient resources to retransmt the NACKED bl ocks and
entered DTR Furthernore, because the USFs are very robustly encoded, the

k
it hout NPREMET T4 o lersibily [ atbiokhs sosnahd . IREbing) AreRtafiy (510
to rel yrezeive bieskade 6; madsi netedriby 2t tranguiitso RUAN d4Bde Mot €0.e PUAN 44k

(oo e Bcfitietd ML ISl el cartl e ety nfor RIS, T Rlat NS0, P
upldl gkt ?t?lsmnrsﬁﬁg@kmwﬁ Jand-¥ ¢o na%ddzsc;ﬂlz) Notenthat tveo apibanake PN s may & e?
fai o 1 oo inSiRat ifieyy e el BRI Pl R TRt 4 e Sacot POIRY
faili n9|dbﬂtlﬁ@§ﬁlm\(ﬂ(@IDQ£ﬁ{iak5;slocﬁcs al?gkliAN 44 bigor iksttacts A8 st toserﬁtBAE)TLRlOIrt 0 I\/IS
10. PUAN. 440

1 Vet R UM LSS e 5 OB

tw]tc) sepaﬁ@bﬁhé? h ebﬂemdfmnﬁg pad wdel o tééﬁze‘DMSﬂOI?twgt@t)Dﬂ'Bl (esg. DT§40
nf or matiaon, e sec identi in

al so i n§lﬂ¢fu@§§wv@ef@5t®‘ @ﬁ%et"v%ﬂt?t'oﬂnmpﬁtd@e‘&w'?tﬂ% ﬁ%‘? Ilrbrﬂ(g Eﬁ'\l(@n

used t oghif KheR Yendiitidato the Msnpul d enter DIR, any ot her appr opriate
mechani sm may be used to cause M’lﬁ h ent er .DTR ﬁelig means
of DTR FI9E8F rat | oft it filiee BegaLss i pifk BlocrplsndREonock
transm M €40t Qodd Rolehterl thﬁ%ﬁa utéteéd tidTes td estearssniMbliddkshise pandihp

upl i nk ock retransm ssions, MS 10 does not enter DIR and msteapl ts to

r et r ans Retwask dex sAb thig time VB 1Q ismisx whakmey bevietered tojama RRNIFIT TRy what

may be éﬁfté’”ir‘?ﬂtlé Qt s ﬂ)@rtgtéhg foPUSF%t@ﬁ al dvﬁllélﬂé&lrﬁés'lbt%, rathed thani &t ens
for USFs on all aval e ti mesl ot s, rat er 0 %_gan redfjoiled set ¢t hat
Fglp Iﬁga

woul d bthe fesiuend get thﬂttwqtﬂ"é bedisirnes tor tbtﬁi\/lﬁ Weta? QVE DN

eriod, gl e 4, g ivis)
5)0 t hat bla%kn%;n tj hﬁg{é&ﬂri}% Lrén]yﬁgﬁat | onzs‘é?ndflzlfarl:jjhd%ﬁ,6 :g:&%&?gngﬂ%& er| od

( becaus &0 ribatilr haﬂzhtaéaﬂﬁhﬁlk edacationg e tolawing,rdiaclode perign
net wor k é&v&?%tréﬁ%ﬁ%ﬁ PO I\F4i‘t@ tﬁatpiﬁEﬁ%HBS éé-{;Braﬂtl‘@AGK@ﬂe!v&)rk'ﬁﬁﬁbWQ for

al | ocat I'6n o resources on a ter receiving USFs 442, 444,
and 446thavB13010 ist inam pendingbDBBkefa R and lah%termnﬂsfomatie%tm of ¥esougses on

using t gﬁ t@ési&%} eﬂftfe? ?é)égl\ﬁﬁg UEEL 2481 Agd yand\@4é0M?C1@lPét?aﬁé?nltsebfo%I@§'5‘ t

bl ocks e radi o bl ock period ontrast with
exanpl eﬁsaqdlé’ruaeblsblwvﬁ i6h amob? usinghtheeallvBatedl resoureesnahecardinglye M 40 i1 ock

per i 0ds Bel O s Ank eSS, 6CARG SRS ShnIkSratS BIJCRTRS i LontrbGORRA bl ©

that in he pr esent osure recel ves NACKs
f or oneegamply eequemm shbork s Wig.| & wlnerBTMSrd@ hed\vte wait fop ssveeal blaek

endi ng_DIR s t hat of the additional
5p| i nkgpg% bgtored@ P s &ﬁ)%g{ %ﬁ?ﬁg‘r‘“%?‘?c% z)fer mt t he NACKED bl ocks
gn](cj can[ogsep qui ckove ahltaErmt[EcRxmt':lame rveithr ghe rrpltetseng diselogurec lan (M%etha’f At
ef ore receivi nstruction r 1 er
t ransni f‘?qer\\éeso“g‘gggs [ ong. or mgle 4P 'n?(rqg?ﬁléﬁ' ‘LFH%H? WaE III{ Mﬁégpdm%nagﬁa
It nstr zz{tghepgfé?amgrmwetmt&l f\etrtam tiemd, ahematcmemneodomlmwtnm etpi;nK)T7R at
i me er u rec retr
net wor k "43PUkeSS BE %‘ﬁ‘i% t r%ﬁt@’ Eii ?ﬂ@%@?ﬁﬂﬁ{‘i&@%" ﬁgg} tﬁ%@l ude
DTR | nf qibkly &ftet TR Bﬂéﬂretfarﬁhﬂttlng)thasblmtasf(l erdisifore receivBiglan irstrection  DTR.

Upon recei pt of  PUAN 0, however, in this exanple M5 10 has al read
eﬁt eredt qﬁp er DTR %Jrom #1e networ mp y

[0067] After transmtttlng blocks 5', 6', and 7’, rather than wait for additional
instructions from network 12 to enter DTR, MS 10 autonomously enters DTR at time
448. After successfully receiving retransmitted blocks &, 6" and 7', network 12 may
optionally transmit PUAN 450 to MS 10. PUAN 450 may include DTR Information
(as shown in Fig. 3) as confirmation to MS 10 to enter DTR. Upon receipt of PUAN
450, however, in this example MS 10 has already entered DTR.
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WO 2012/ 025459PCT/ EP2011/ 064293 [0068] I n this enbodi nent, because the
net wor k knows both how many uplink bl ocks were NACKED i n PUAN 440 and how
many USFswohelziesasor Kk has sent since sendi ng the PUAN, Phe/Eretmos4IEan
determ ne when the M5 has entered DTR. Wth reference to Fig. 3, upon
transmtting PUAN 440, network 12 knows that MS 10 has three uplink bl ocks

t t t ;
tranan (ORRY © ne_ Ty, SRibuiriEit Rhdadse HMhdtoft Rhales bBH ndlrrény welink
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retransm ssi on of data bl ocks and ther 8re whet P' ﬁs ent er |nto

i 45 st oI
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[0070] If pre-emptive retransmission is not required, then the MS is not
required to respond to any USFs while it has only PENDING_ACK blocks and no
NACKED blocks, or new data, to send. Also, the indication of NACKED blocks may
take into account only those indicated in the PUAN or may take account of those
previously received PUANs. If the MS is configured to perform preemptive
retransmission, however, the MS may use any allocated uplink resources to

retransmit (without having received a NACK from the network) any combination of
previously transmitted blocks in an attempt to prevent the network from having to
transmit a PUAN with NACK information should any of the blocks not be received
successfully.

[0071] Accordingly, in one embodiment, upon reception of a PACKET UPLINK
ACK/NACK message containing valid DTR information, an MS that is not already in
DTR and has neither transmitted nor received any RLC data block during the
(max(BS_CV_MAX, 1) - 1) block periods before the radio block period in which the

17



WO 2012/ 025459PCT/ EP2011/ 064293 PACKET UPLI NK ACK/ NACK nessage was received
may be configured to, if one or nore elenents of V(B) (where V(B) is an
array of wbDenempsssgorresponding to transmtted data bl oPkT)Exe@ 1894298 0
NACKED after (or, in sonme enbodi nents, as a direct result of) processing

t he PACKET UPLI NK ACK/ NACK nmessage, nonitor all assigned tinneslots on

no ol crbne KE7UBERIK ATRIRE I nRERABREBS kRl iy BB cofoiet @ Mok or 10

the indhomd eterREXld of \RBPHwiwere VéBidid famappialycabletsmentsr perrpsmndingn tohe

ol aron s ey aia POkl bt AR et tony Mool Sinbfotherts, &, 1

i ndi catcﬁtb&%&ﬂulpbf)&%tbmmg tlﬁ@mGKEﬁnerLkbﬂblﬂé)KIm@K engssagehimonitos all |
r tion t TS 45.010 an t n ,
e PSR SRSl 1 Wi T s e BNe P e o RSP 0211

bl ocks m«herﬁ?ch Vimenbeo éksnenteesk WEB)i Iavep etatis YATHKE Ds thee &)S whaychegiacei ves

BTR s rBPRATShONY (DRdNARBER PGS ah ot i d f PRlAbEr e RpRfe e
o mahb Bactidn e (FOGPEIiLE BISPECTSNI B1 e Stngrmvicn (=gl oo emert @
i el v heviraialS DUGRED). B Vsnany st montsaraanuihgindicasd TR

assi gnrﬁDbH Bak iBnd & eﬂirﬁi&ﬁlﬂbs cafricY] Withitetre iRbatior NACKEEXIfied an 3GEReMSer
DTR 0073£%n sone enbodi nents, the entry to the "pendi ng DIR' state

descri R0 and qréerdaTﬁ possi bl e from non-DTR node. In other embodi ments,

the M5 ggygenter AcElﬁﬁ*&'ihp@ DER' mbatig OTR. ((ﬁfonmmh n@nrmérﬁetl DER oéfert han
are re red to be nonitored in DIR node endln 5ra ssmn, of NACKED

dat a) |r:¢tr|ae§|ﬁsuﬁ%@ obNAGKHAGat? MISKEANGWNICBADPY £ IbEH AR PN 9 ady
in DIR [ dstéﬂé ) AN ebaRbaeNtEACKET VPLIRK AGKAWACKtebeage i suntsihingn

ongoi ng pendi ng" DIR state in response to ACK/ NA CKlnforrra(i&Hn rece]g ed
whi | e | BTRaNtIrMgtiDTRan: agseimg ey BT Rinfersiation i8mishrResd IndgRendephe Ve s
el ther Lo gt th the' IR RRGHHIOCIR 1 PACRETCUFIINKAABIGNACIE MEssud of

networ k" 1s con ed to prioritize the transm ssion of new data bl O(iIkS

over NA@KEdemeaol‘ mcme eamentsrafit\UB) tete sat to NAeKBRR the MS cap raopifer a
enterin gr@ Q%s?o\f o/ v%f&!h”béfﬁ.grﬂé% I:f'%d%éél\?ﬁa ln“a&&?r@élﬁé@ wilh Beabpifik

caused assumn e has entered DIR The network may
reduce assegmpenhnntulemeiemrﬁs IOf)UéB) bave statuseNAGKED, thende- %‘é&rd?ﬁﬁ the | ast

USF 1 eqpaptsd 0 ol Qiind R SHhERARIAS IRty 96 tRECHERIRG I91R" it BELErded Fi 0.

In t ase, C requite’at trip time for th
net wor kaltavet rsaoellyl possitsle e uent-DUBF e, r bt ofhes embod@verda,t theoMS ﬁ@ay

aIIocate radlo .bl T

D015 osetebaeeiuRs AT e ?ob@]@ﬂb (B, Hhielsfor Shan Br’Sauléd to e
priori timohitgretein DaRantadenpendiag aefransmissidre of MA@KEI& dafiaprin GESWK@QED

bl ocks ze a nunber of es.0 o si on
ns hovnCHIRELR Fofnaioho Roelied WPeh e B B 4teRh, P DTHE Mg, IRgeMEs. O
12. Ngt@mlbbdikﬁentbomvms miagléﬁerﬁcbtlﬁjduﬁmﬁtdﬂ@n ong@ngepehﬂdmg(@TR itajte nd 7.
Accordin to receive fwork 12
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network may reduce the uplink résource allocation, for éxamp e a er sen ingd the
last USF required to allow the retransmission of NACKED blocks as shown in Fig. 3.
In that case, it could require at least one round-trip time for the network to transmit a
subsequent USF and receive the new data on the allocated radio block, and realize

that the MS is not in DTR.
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[0076] At this tinme, M5 10 does not enter DTR and instead waits to
retransmt blocks 5, 6, and 7 to network 12. At this time, M5 10 is in what
may be reVenned25459as a "pendi ng" DIR state. Accordi ngl yCTNMB2d1@/064283 ens f or
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si m | antanspaRed @ fRAMS). prioritize new data as described above). If, for

exanple, the M is in DIR _and the network bot.h NACKED d i nk_hl ock
ot ot AGRE t ¢ o AtHbISNENELMELTD 4A6S AGWSRIR B 1R O BE GARRYAS O RBRS T o t he

new dattﬂoﬁ%gﬁ, &, iV MEFEWRIR als At tRisinOUNE TRISA vt méy be réfsired B Bs

al | owi ng network to use additional resources when transm'liti ng the new

data t @ t‘hending” A tRrstaik nAGreraingly,.sMS dfs kstensaiaroUshs R, all ravafighlior k

can retfangnist rap%r MGKER PEaGc sEORREMGAGTHE NelYied B iPRfe RN QErBEIRT ,

when t he 1§ In DIR, and has new
DTR. In a following radio block period, network 12 transmits USFs 462, 464, and
466 to MS 10 informing MS 10 that it has three uplink allocations in a following radio
block period.
[0077] At this time, however, MS 10 has new data (data block 9) to send to
network 12. Accordingly, MS 10 does not want to use the three allocated USFs
(USFs 462, 464, and 466) for retransmitting blocks 5, 6, and 7, only to then have the
network believe the MS has entered DTR (in accordance with the sequence shown
in Fig. 3) and, accordingly, allocate fewer resources for uplink communications.
[0078] Accordingly, rather than retransmit blocks 5, 6, and 7 using the
allocated uplink resources, MS 10 prioritizes at least a portion of the new data to be
transmitted before the NACKED blocks. Accordingly, after receiving the three USFs,
MS 10 transmits block 9 and retransmits block 5 as block 5, and block 6 as block 6.
[0079] After receiving the new block 9, network 12 knows that MS 10 has
transmitted new data and, therefore, did not enter DTR immediately following the
retransmittal of blocks 5, 8, and 7. Network 12 can, therefore, allocate additional
resources to MS 10 to allow for efficient communication of uplink blocks. At that

time, the network may treat MS 10 as if it has left DTR.
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data to transmt (i.e. the block wwth BSN = V(S) is avail able) the M5 may
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MS 10 may support specialized activities such as gaming, inventory control, job

control, and/or task management functions, and so on.

[0083] The MS 10 includes a display 702. The MS 10 also includes a touch-

sensitive surface, a keyboard or other input keys generally referred as 704 for input

by a user. The keyboard may be a full or reduced alphanumeric keyboard such as
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a short range wireless communication sub-system 824, an alert 826, a keypad 828,

a liquid crystal display (LCD), which may include a touch sensitive surface 830, an

LCD controller 832, a charge-coupled device (CCD) camera 834, a camera controller

836, and a global positioning system (GPS) sensor 838. In an embodiment, the MS

10 may include another kind of display that does not provide a touch sensitive
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[ 0093] The i nput/output interface 818 may further connect the DSP 802 to the
alert 826 that, when triggered, causes the M5 10 to provide a notice to the
user, forwexarpl2e459by ringi ng, playing a nmelody, or vibPaTiErgo11/0bkeodl ert
826 may serve as a nechanismfor alerting the user to any of various events
such as an incomng call, a new text nessage, and an appoi ntnent rem nder
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or scripts that it mght access fromthe network connectivity devices 1020,
RAM 1030, ROM 1040, or secondary storage 1050 (which m ght include various
di sk- basesogytemsIsuch as hard di sk, floppy disk, or opCiraeRoidiosdey3 Wil e
only one processor 1010 is shown, nultiple processors nay be present. Thus,
while instructions may be di scussed as being executed by a processor, the
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peripherals may also be included to provide additional functions, e.g., radio and
television reception.
[0096] Fig. 7 illustrates a software environment 902 that may be implemented
by the DSP 802. The DSP 802 executes operating system drivers 904 that provide a
platform from which the rest of the software operates. The operating system drivers
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[ 00102] The I/ O devices 1060 may include liquid crystal displays (LCDs),
touch screen displays, keyboards, keypads, switches, dials, mce, track
bal|'s, vowvoeorsesgni zers, card readers, paper tape read@CS/EPROlLO6£03, Vi deo
noni tors, or other well-known input devices. A so, the transceiver 1025
m ght be considered to be a conponent of the I/0O devices 1060 i nstead of or
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al t er at ARRME aMights #lY4s nALHPEEYSIHEe CORNANER! | Fo F¥GC B Yade

wi t hout jdgnafidy é“éblété@"[btﬂﬁ*@aéﬁbr@ @e@'ﬁiﬂ;e&célﬁﬁedlr-ﬁ |@ﬁl@1§trbﬁ§seamexar’d‘@e of a
2012/ 025459PCT] EP2011/ 064293 CLAI NS WHAT | S Aml¥5 gq met hod f or
gs%b!fs

communi 8¥stemg100Q that ineludes 1o, PrOsABSINGi GAFIPY fdeé?meB Ngirst
timesl opge T midhh | SHLEQIPTBHIS (RSO herein.  In addition to the processor 1010

(which may be referred to as a central processor unit (CPU or DSP), the system
1000 might include network connectivity devices 1020, random access memory
(RAM) 1030, read only memory (ROM) 1040, secondary storage 1050, and
input/output (1/0) devices 1060. In some embodiments, a program for implementing
the determination of a minimum number of HARQ process IDs may be stored in
ROM 1040. In some cases, some of these components may not be present or may
be combined in various combinations with one another or with other components not
shown. These components might be located in a single physical entity or in more
than one physical entity. Any actions described herein as being taken by the
processor 1010 might be taken by the processor 1010 alone or by the processor
1010 in conjunction with one or more components shown or not shown in the
drawing.

[0098] The processor 1010 executes instructions, codes, computer programs,
or scripts that it might access from the network connectivity devices 1020, RAM
1030, ROM 1040, or secondary storage 1050 (which might include various disk-
based systems such as hard disk, floppy disk, or optical disk). VVhile only one
processor 1010 is shown, multiple processors may be present. Thus, while
instructions may be discussed as being executed by a processor, the instructions
may be executed simultaneously, serially, or otherwise by one or muitiple
processors. The processor 1010 may be implemented as one or more CPU chips.
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receiving an instruction to reduce nonitoring to a set of tineslots, the
set of tinmeslots having a nunber of tineslots |ess than a nunber of

timesl ot swoaotsn2sasai t ored in accordance with the assi gniremiEP2011/064293
receiving a negative acknow edgenent of a data bl ock previously transmtted
to the network; and after receiving the instruction to reduce

oM OAANT | e ORI SoRRKEARN SHARIRN020 fRAANBKE tha dort BP AR, D 00K

tothe[n rk before retransmtti dat a K previously transmtted
t o t he medemrbanks2EtliEeehadeicss, afnivaraainserial e (USB) tinterfege deytaesoperid)

e BRSO ikl s RS ceger i STt !
i dent i Wirslesd tdoahamar metivork (W AN rdevidesd sadio iiapskeiverdevines rueihed cofiec| ai m
ot S LTl bl R 9k BREAL LSS faROcaRRRAGRSCY, o,
of cl ai(BSM) véndio etranscléren adevizesa MMMdpaistgioper]a!béw cﬁushygrl@w\ret acoesAi tt ed
L0 e (DRMABE e TGSl wERTEBAE B, Yot RuPBS foshalichl
comuniTdseo networkaconhédtivity devicest G20 iray t enaldeuthe rwocessor nt0th ta set
o b g S B S QTR o FERAS g e "
2012/ 0 3eARORETIrEM2RRILhABEAABcessor 1010 might receive information or to which the
processor 1010 might output information.
[00100] The network connectivity devices 1020 might also include one or more
transceiver components 1025 capable of transmitting and/or receiving data
wirelessly in the form of electromagnetic waves, such as radio frequency signals or
microwave frequency signals. Alternatively, the data may propagate in or on the
surface of electrical conductors, in coaxial cables, in waveguides, in optical media
such as optical fiber, or in other media. The transceiver component 1025 might
include separate receiving and transmitting units or a single transceiver. Information
transmitted or received by the transceiver 1025 may include data that has been
processed by the processor 1010 or instructions that are to be executed by
processor 1010. Such information may be received from and outputted to a network
in the form, for example, of a computer data baseband signal or signal embodied in a
carrier wave. The data may be ordered according to different sequences as may be
desirable for either processing or generating the data or transmitting or receiving the
data. The baseband signal, the signal embedded in the carrier wave, or other types
of signals currently used or hereafter developed may be referred to as the
transmission medium and may be generated according to several methods well
known to one skilled in the art.
[00101] The RAM 1030 might be used to store volatile data and perhaps to
store instructions that are executed by the processor 1010. The ROM 1040 is a non-
volatile memory device that typically has a smaller memory capacity than the
memory capacity of the secondary storage 1050. ROM 1040 might be used to store
instructions and perhaps data that are read during execution of the instructions.
Access to both RAM 1030 and ROM 1040 is typically faster than to secondary
storage 1050. The secondary storage 1050 is typically comprised of one or more
disk drives or tape drives and might be used for non-volatile storage of data or as an
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transmtting a negative acknow edgenent of a data bl ock previously received
fromthe nobile station; receiving a radi o bl ock containing new data; and
after recepenry2s4se radi o bl ock containing new data, determpaomge2bint the
nobile station is nonitoring the nunber of tinmeslots to be nonitored in
accordance wth the assignment. 7. The method of claim®6, wherein the
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f olr3 ut)l ['olpkozgon}mnﬂc@ﬂltbdevices 1060 rayainehidet liquid arystaistisplays 0/CP9), tewgh or a
subset of the first assignngent, of tines|. f of. [ L Gat i

nunber HHEED n‘é@P&y@ ﬁ?‘?ybﬁér 1bEBPAYE; nséinfci%g : tci{gl%?ahn&%hbctg%;ﬂ atﬁ?’mle@itc%)gt sat 0
be rr:)_ni te@bggizbvra, a%ardrm’adeﬁ,\/\paﬂert tapeassidgnsyeptinters, video tmanitorst o rajher
negative now .edgenent o [ | ' ived
from t neelbopRD God feces, A5, S RRiseehR fhek T I PhUSi (%68 o of

t he onec@hpomést dfade (piedises 1960 dnstese of br omatdiiomibibeingsa abmpopent of

the onec _ _ _
moni t o B8 5HvORe cHBR AR Kavitsn 1020 naomEdet B el favidssTRB R "ane
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a singl disglogues, b ghauld %e understood that t%ermécﬁoééfﬁi Isy?stem%car?d ﬁ\re?hct) sarrr]%ry I:Eet ed in
embodied in many other specific forms without departing from the spirit or scope of
the present disclosure. The present examples are to be considered as illustrative
and not restrictive, and the intention is not to be limited to the details given herein.
For example, the various elements or components may be combined or integrated in
another system or certain features may be omitted, or not implemented.
[00104] 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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WO 2012/ 025459PCT/ EP2011/ 064293 11. The nethod of claim9, wherein the
subset of the first assignment of timeslots is identified within a radio

| i nk contwol2otz2a4sbl ock. 12. A nobile station, conpri SPAE/EPIPHOGLETSOr

the processor being configured to: receive an assignment of first tinmeslots
for uplink communications; receive an instruction to reduce
nonitoring to a set of timeslots, the set of timeslots having a number of
tirneslots less than a nunber of tirneslots to be nonitored in accordance
with the assignnent; receive a negatildM&cknow edgenent of a data bl ock
previously transnmtted to a network; and after receiving the

i nstruction to reduce nonitoring and the negative acknow edgenent, transmt
a new data block to the networWHAd ¥ LABMEBNS i tting the data bl ock
previously transnitted to the network. 13. The nobile station of claim12,
wherein the instruction to reduce nonitoring and the negative

acknow ¢dgenmanhethod foecaniraidating witmgInetweri eomposivg: 14. The nobil e

station of claim 12, wherein the.set. of  tinpesl ' iLdentj.fied within a
radio |ink cBfEHd aﬁ_taés'lglnmﬂ?& O?EBS%IWI%E&I %&@f(aétomﬁﬂgﬁqug Iﬁm 12, wherein
the processofedafih®Bhi il @&tidnotd Fetiiesl ohit@rime s dadet dil tmeslots), tigs 3et ebour ce
on at |least one tineslot that is not within the set

timeslots having a number of timeslots less than a number of timeslots to be

monitored in accordance with the assignment;
receiving a negative acknowledgement of a data block previously transmitted

to the network; and
after receiving the instruction to reduce monitoring and the negative
acknowledgement, transmitting a new data block to the network before retransmitting

the data block previously transmitted to the network.

2. The method of claim 1, wherein the instruction to reduce monitoring and the

negative acknowledgement are received in a single radio block.

3. The method of claim 1, wherein the set of timeslots is identified within a radio

link control data block.

4. The method of claim 1, wherein transmitting the new data block includes

using a resource on at least one timeslot that is not within the set of timeslots.

5 The method of claim 1, wherein the new data block has not previously been

transmitted to the network.

6. A method for communicating with a mobile station, comprising:
transmitting an assignment of first timeslots for uplink communications;
transmitting an instruction to reduce monitoring to a set of timeslots, the set of
timeslots having a number of timeslots less than a number of timeslots to be

monitored in accordance with the assignment;
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of timeslots. 16. The nobile station of claim 12, wherein the new data

bl ock has not previously been transmtted to the network. 17. A network
conmponentwocomyns4sdng: a processor, the processor bei ngPCOMPR@06L93 0:
transmt an assignnent of first tirneslots for uplink comunications; WO

201_2/ 025459PCT/ EP2011/ 064293 transmt an instruction to reduce
noni toring t ! | fortd gms| i dieihey of
ti nmesl ots | e@gﬁ%rﬁﬁ@ngﬁ&fﬁﬁ%@?&%ﬁp ?‘Fr‘{rr%’gjg? giesrﬁto(gtabe m@??‘%?gﬁ)@%lgéco# dance
W t h t hRomSthednoi station; transmt a negative acknow edgenent of a

data bl ock previously received froma nobjle station; receive a radio bl ock

cont ai ni ng nE&FEHHGA ragie blogk containing neyy ar¥fei ving the radio bl ock
contalni ng N aiviflg! fcalfo | hBLic IaMtaTRRig Aedt BbtNdétrriTid thaththd he

nunber of tinneslots e nonitored I n accordance with the assignnent.
18. Themuobilestatiaroispmoaiioring the aiimber of wimestots terhe mesitoraa inoaceddargfice

nmonitoring .to the set of tineslots and the negative acknow edgenent of the
data bl Wgatla‘?é‘s§'ﬂaﬁ7§m-tted in a single radio block. )

7. The method of claim 6, wherein the instruction to reduce monitoring to the set
of timeslots and the negative acknowledgement of the data block are transmitted in a

single radio block.

8. The method of claim 6, wherein the set of timeslots is identified within a radio

link control data block.

9. A method for communicating with a mobile station, comprising:

transmitting an assignment of first timeslots for uplink communications;

transmitting an instruction to monitor a subset of the first assignment of
timeslots for uplink communications, a number of timeslots in the subset being less
than a number of timeslots to be monitored in accordance with the assignment;

transmitting a negative acknowledgement of one or more radio blocks
previously received from the mobile station;

when a retransmission of at least one of the one or more radio blocks is
received from the mobile station, determining that the mobile station has reduced a
set of timeslots being monitored by the mobile station to the subset of the first
assignment; and

when a transmission of new data is received from the mobile station,
determining that the mobile station is monitoring each of the first assignment of

fimeslots.

10. The method of claim 9, wherein the instruction to monitor the subset of the
first assignment of timeslots and the negative acknowledgement of one or more

radio blocks are transmitted in a single radio block.
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19. The network conponent of claim 17, wherein the set of timeslots is
identified wwthin a radio link control data bl ock.
WO 2012/025459 PCT/EP2011/064293

11.  The method of claim 9, wherein the subset of the first assignment of timeslots

is identified within a radio link control data block.

12. A mobile station, comprising:
a processar, the processor being configured to:

receive an assignment of first timeslots for uplink communications;

receive an instruction to reduce monitoring to a set of timeslots, the set
of timeslots having a number of timeslots less than a number of timeslots to be
monitored in accordance with the assignment;

receive a negative acknowledgement of a data block previously
transmitted fo a network; and

after receiving the instruction to reduce monitoring and the negative
acknowledgement, transmit a new data block to the network before retransmitting

the data block previously transmitted to the network.

13. The mobile station of claim 12, wherein the instruction to reduce monitoring

and the negative acknowledgement are received in a single radio block.

14.  The mobile station of claim 12, wherein the set of timeslots is identified within

a radio link control data block.

15. The mobile station of claim 12, wherein the processor is configured to transmit
the new data block using a resource on at least one timeslot that is not within the set

of timeslots.

16. The mobile station of claim 12, wherein the new data block has not previously

been transmitted to the network.
17. A network component, comprising:

a processor, the processor being configured to:

transmit an assignment of first timeslots for uplink communications;
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transmit an instruction to reduce monitoring to a set of timeslots, the
set of timeslots having a number of timeslots less than a number of timeslots to be
monitored in accordance with the assignment;

fransmit a negative acknowledgement of a data block previously
received from a mobile station;

receive a radio block containing new data; and

after receiving the radio block containing new data, determine that the
mobile station is monitoring the number of timeslots to be monitored in accordance

with the assighment.
18. The network component of claim 17, wherein the instruction to reduce
monitoring to the set of timeslots and the negative acknowledgement of the data

block are transmitted in a single radio block.

19.  The network component of claim 17, wherein the set of timeslots is identified

within a radio link control data block.
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