WO 2012/ 025573PCT/ EP2011/ 064578 SYSTEM AND METHOD FOR UPLI NK DATA TRANSFER
I N DYNAM C TI MESLOT REDUCTI ON BACKGROUND [ 0001] The present disclosure

rel at es gwoeneld2ys78o data transm ssion protocols in nobiPCe/EPoMTDRISCAL | ON
systens and, nore specifically, to a systemand nethod for uplink data
transfer in dynamc tinmeslot reduction (DTR). [0002] As used herein, the

terns ' can
e SRS AN TiobRoR RER BT TR AR T SPARIE DT
assistants (PDAs), handheld or | apEopJCPIONIt ers, and sim | ar 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
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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-siot 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
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[ 0005] I n sone cases, an M5 may be allocated tinneslots on dual carriers. A
dual carrier 'assignnent' conprises a set of tirneslots assigned on two
carriers.wbOroimes¥012/ 025573PCT/ EP2011/ 064578 t he case eCTar2umplos43Rs dual
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

f d | k | ' ' t.he. ' |
of 11 ndaf ce88t A patik At A RERL s SRS R S 0kes, ind et 4! st
I\/lfsI [O?ﬂ@hwot@rqn gmm%arga?imabhmylbqaesed)dy thé &3 donwplinkdransmissibhy; in .
al | ocates resousce rmnes u in
ti mesl dbe GB8€ rFE&W 'ﬂ'é‘!‘fe(ﬁ{?i AN QQW?F# Ctplaaesglgdrng t;ilg’r@%t @?ﬂ%s%ts%*?on
time i ningssidtssor{ BJth! darriérsai hiaHitioe hbnrmkpﬂay send datd toctheddS4 TDMVA f r anes
with each TDVA franme inclu |n

8 tineslat he al | ocat i on. oi rraybe
i npl endPRli on dRENIBHOVET %w'?ggé’eéeﬁoﬂh% ”&?""?f e ‘ﬁ"’%ﬂ’? qr"o Scl ass
(the W&é‘s@m&egl#medet@fmme@&ﬁdo@lt\ﬁhmh d&dwmimktthﬁeWsmmmnmslomthed‘d& ve,
and the tine required to swit mtrang{mt to, qu@el ve .and vgﬁﬁgﬁersa)

and rrayn@wece&eo%nﬂ%ﬁranﬁ@'t foagic Japuissigngpie ielyals

st ati onyigqtrb@id elo&Bﬁaubded@eqﬁeuaem NEDm rfmmeeve:vlﬂ‘( etaroanmmnnA fro0e7] I n
sone cases, reduced trangp ssion t| {t}qerval %nﬁ {33 ']ﬁ{‘?
comuniiedidieg utimesigts s heefiecation égﬂ’i WBQY 8 Shur e
where, Hshephief adeduniiop i Meks Balifidof €888 r(mhetmdxmuﬁ mmﬁwrcsfttﬁ*neulbts each
bl ock bein sent In _a particular tinmeslot ove_lr ;our TDVA f EF? tg,haf radi o

bl ock (@omthiehithy MSseat iteanspit e IEaANe o AFdntep fimen FesUiRed;
transmgdpiybigd f&eﬁ\)@oaﬁd W:%' \h‘-}r§a)‘ AnHWAay W AR of THﬂé ﬁrrfo%!ﬂllmeaatd‘rme

transm ssion tine and reduces the over | at ency t he

syst emnedchth #i.9gBybasg Sta%hﬁ@ﬁffql@(ﬂl(% B oRXPasts lsIScthf epeive °T' St res

(appr oxy 'y 1 bAgls FETTI9@re WhkE forcan be
4 TDVA s (aﬂﬁ?gﬁ%f/%&(‘)& ﬁlarl?ﬁﬁisglOrnatﬁ.h(';‘gI‘?S sy st(e}ﬁTB ?areradl o0 bl ock

cont ai mm@nmmaﬂanawtrba@ﬂ\ﬂ%es RaTheaeermaﬁtﬂlcamn & thﬁ)?BO‘F&@ﬁHﬁtﬂJéﬁ WheE&s. The
header é Paﬁf'fhécﬁé%ﬁc?ék%é* PRUided A %Gﬂbuf&é’m}?ﬁ SHECBRek Weing desoded

|ndepen ure 8 success of% decodi n one or nore RLC data
bl ocks. |n'ﬁqpaheatHrtlmeﬁI®tcfa\tQ!§0Uh§D%%|ﬁl@w rfuFaske g’QCko(ﬁOﬂF?én'M@Séﬁf'ﬁa IM ocks

and (1 qpcdonalt o BhOSK oS ANE S AAEMARTidy G RS AR TOmi! o

VB. Pro er wa eco correc , eac the RLC data
bl ocks frame@e ehlshmdusesdbestfalHSrlylsaIDnuhﬂ‘Qacf@egblﬂqkyaﬂrédgd@@?s the ovREatbl e,

|0, 2 SR e S, ol SCheBBR O BR B ot os o 1S

fail torr@laesc(appdmmmaﬂeef 19ame) datrpanbd eith #0664 radia biecknwpeniod, uplmphkcan

al L ocat| ORSTAAR Piel WrESntdefodif)usi N9 an
[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 blocks. As part of the MS's uplink assignment, the MS is
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uplink state flag (USF), which is a nunber between O and 7 (inclusive) that
Is signaled in dowlink radio blocks. As part of the M5 s uplink
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USF(s) on which tineslot(s) indicate an uplink allocation for that M. USFs
are generally included in the headers of downlink blocks. In the case of
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[0011] During an ongoing packet data session, for example, an MS with an
assigned downlink TBF (temporary block flow) can be required to monitor all
downlink timeslots in the MS's assignment in case the network sends the MS data in
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. Iif 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
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activity results in significant wasted battery power in the M5. To m nim ze
battery power consunption, the assigned resources (e.g., TBF) may be
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that the M5 nust nonitor is reduced. This reduction in the number of
timeslots being nonitored can be referred to as DTR [0013] Usi ng DTR, an M5
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of the conditions that should be met before the MS enters DTR is that no data block

has been transmitted or received in the previous (max(BS_CV_MAX, 1) - 1) block

periods. Here, BS_CV_MAX may be a value indicative of the round trip time for

data packets (e.g., packets sent on a Physical Downlink Channel (PDCH) or Packet

Associated Control Channel (PACCH)) between the network (or that part of the

network that processes data packets) and the MS. The value is made available by

the network for use by connected MSs and may be broadcast in system information

(S1), for example. A typical value of BS_CV_MAX is 6, corresponding to 6 radio

biock periods, or approximately 120ms, for example.

[0016] BS_CV_MAX is a useful value as the MS can use the round trip time to

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 fransmitted 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
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det erm ne whet her Negative Acknow edgenent (NACK) nessages received from
the network can safely be ignored. If, for exanple, a NACK that refers to a
bl ock t havowar/2es7y recently transmtted to the networ k Poy/EPh@ 1N06I57S
received fromthe network, the M5 can use BS CV MAX to det erm ne whet her
the NACK refers to the nost _ _ recently transmtted block, or to a

dupl i caf @bst {ﬁ%e%?‘iﬂén%ﬁﬁﬁed"ﬁﬁ)ckrktféb%ﬁ‘fséttﬁé’ RS IS USE HaE ﬁén%ﬁfeoaﬂwe'vs

retransmts a net wor e nost recent transm ssion of the
bl ock tBAKKpaertd reseivingatheanest egatt block (henWACK eannabgeaeceisgd iadBss bl ock

Dby oshmBha A SRS TR ek, MAKACK BBed 1B NACK AR a0 VO
t he netmosk renmtlyrteansmuttamﬁw thBeM& aed Ko B rmay choosedeiignarg thaNAGK:
rl'ﬁgrecra]]E oﬁé%ﬁ(th%wes no ?‘f%%\éh%doqﬂocrﬁagth%%; g&attgé}?rsgns't %aebv»@ﬁ)

transm Wt)eldl ropke tee NBC‘zK\mciolhe I\/IS may choose to ignore the NACK because t he

woul o BTk no NACRNRY. 1 OGS FHECAbIG MO calSFfictel MET I RN BRI R 1

the M5 d:mdmanerthﬁiﬂﬁp thia tdouki hasnbedrattransnutiéed drl oextel\vmis mndhe preanoass tt ed

net at MBSO MRRC AL R Periei it be e ot e o T PRaN'E:, 7
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opti on, V\Ehﬁ/%_ﬁ%i ng DIR information included within an RLC data bl ock to
cause tf&® enter DIR, the conditions for the M5 entering DIR are 1)
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val ue or

refers to an array of el enents ?et
RECEI VE(at WW'OPH&W&Wﬁqunpﬁé‘umh%ﬁ/(g*gqhéﬁﬁ@'mﬁﬁ%eﬁ“ IESYPNof the next
expect efhohbpck (i |rﬁth|9n@ptm @thbh amaery MR v@@}\l VNS rélage b@eﬂnesam or,

I n sonme cases, one han t g hest B whose corresp ondi nq data

bl ock h@eb@ewmd@wewga “&%rfh‘@,id% |a§§001 withe Rbfsdatg Rlpeks, ov&)t refeiq to an
i denti fx.?%? of eliérﬁéﬂftst Batn QMM caﬁttal@% oaae' IN%LQBrdr@EbEIVE\B sygly when

V(R = next “expected s also the only one that has not yet

been re@lenvfazes élaﬁe QG SEqURNGS; ngmbnat(B§N) o tﬁ@k@ew @*pqréﬁvbrblcsel\@ e fNE been
|
recei veg, ofg éﬁﬁmeﬁh.gﬁésgesgrﬂ{g s e Bé?enas lgr G I Lasks, SHURIDREY tH an M5

has rece| the sequéence coOrrect

V(R = tt® (highestx BN ngOSBeNceﬁremonm)g alate v(byck= Bag t Higanoweenei of a
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errors, rewei%)edmdrremu VASsuch swhen NER) v, V((ﬂ) dhe mBxhaxpeatediblosk ibladekthel, 2,
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been rece orrec
BSNs have been received correctly. As an example, in a particular block sequence,

if an MS has received blocks 1, 2, 3, 4, 5, 9, and 12 of the sequence correctly, V(R)
= 13 (the next higher BSN after 12}, and V(Q) = 6 (the lowest BSN of a block that
was not 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 correcfly, then V(R) = V(Q) =7 (i.e.,
all blocks 1-8 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
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[ 0020] When using DTR information included within a RLC data bl ock to cause
the M5 to enter DIR, it may not be necessary that all three conditions be
sati sfi edworrommpsyarti cul ar order. For exanple, an M5 me¢TiEPR&Il/0645C&I Ve

bl ocks 1, 2, 3, and 4, then receive block 7 containing DIR information, and
then later receive WD 2012/025573PCT/ EP2011/ 064578 bl ocks 5, and 6 (e.qg.
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i ncl udi ﬁha%t‘??%gghai“ﬁ%ght he network can determ ne that the MS has
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![ N gﬁt ;&ﬁg@%ﬁ?x{naa@pﬁl E‘le ﬁ% —%‘Mﬂs'a’?lé n%lgatga b%/ Qétﬁﬁé(s of bits '@Jd’huﬁé ir'the?N M5
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 i
Octet K-1
spare | DTRBlks [ CI | 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 IE. 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.
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E Bit 7654321 Table 1 [0023]Referring to Table 1, the carrier

I D

(A) field contains a identification of the carrier that may be encoded as

DTR_Cl

| BVOPhe/0G5578i el d can be used to indicate the car PCerEPRFAGEShIe NS

nonitors when DIR is used. In that case, the tinneslot or PDCH pair to
nmonitor on that carrier can be indicated wth 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 downlink radio blocks during which the MS monitors for USFs and/or downlink
RLC data blocks when in DTR mode. In some cases, when causing an MS to enter
DTR, in both options 1 and 2 described above, there may be a maximum reaction
period permitted between the conditions for an MS to enter DTR being satisfied and
the MS actually entering DTR.

[0024] When ordering an MS into DTR, however, there is some inefficiency
regarding MS entry to DTR when one or more uplink blocks are missing or have not
been received correctly by the network. If there are pending retransmissions of
uplink blocks (i.e., from the MS to the network), in existing network implementations
the MS may be unable to enter DTR before sending the uplink blocks, and after
transmitting the uplink blocks may be delayed in entering DTR. Furthermore, when
an MS is in DTR or in a pending DTR state and the MS has new data to transmit to
the network, there is some inefficiency 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 blocks is
complete.

[0028] Fig. 3 is a sequence diagram showing an MS entering DTR after

retransmitting NACKED uplink blocks.
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acconpanyi ng draw ngs and de .[% eserl . wherein |ike reference
nuneral s represent |ike parti).eié ’@ggg) é&&c%bﬁio%! sequence di agram show ng
retransm ssion of uplink blocks after an M5 has entered DTR [0027] Fig. 2
s a sequence di agram show retran ssi on u nk bl ocks, re . the M5
ol ays. BHRAE ot oTHR RreTRI s PGt Seally th Bats ¥ aRs RS BP0l

conpl et @& mobile communication systems and, more specifically, to a system and method for

uplink data transfer in dynamic timeslot 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
blocks, 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
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[0028] Fig. 3 is a sequence diagram showi ng an M5 entering DIR after
retransm tting NACKED uplink bl ocks. WO 2012/ 025573PCT/ EP2011/ 064578

[ 0029] Fi gwo040i2028373i | | ustrati on of an MS prioritizi ng NneaTERRE1/064578
transm ssions over the retransm ssion of NACKED bl ocks to maxi m ze a nunber
of avail able resources for uplink transm ssion. [0030]Fig. 5 is a diagram

he var o5t Ui ST, B B &l BRlcke! AR Ihie, WREMRRe, B soR 0t am
of an MBstpetieblte tle rohie oftatioe tnarreduce empoiidtingtte af SeheofdltlmﬂSdﬁare
0032) Pftoofif bl AR <Py pEASURR SBIER i FB BonBie" o
[ 0033] Fb‘gtheBmoeblIalstatiolnbtstthatset/ef’fg’easlot:sl pur pose conput er syst em sui t abl e
for [0037] Anocther embodiment includes a method for communicating with a
mobile station. The method includes transmitting an instruction to the mobile
station to monitor a subset of a first assignment of timeslots for uplink
communications, transmitting a negative acknowledgement of a number of radio
blocks previously transmitted by the mobile station, and transmitting an allocation of
resources on a number of timeslofs. The allocation of resources on one or more
timeslots allocates resources on at least one timeslot that is not within the subset of
the first assignment of timeslots.

[0038] Another embodiment includes a mobile station including a processor
configured to receive an assignment of first timeslots for uplink communications, and
receive 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 receive a
negative acknowledgement of one or more radio blocks previously fransmitted 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] Another embodiment includes a method for communicating with a

network. The method includes receiving an assignment of first timeslots for uplink
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some of the various enbodi nents of the disclosure. DETAILED DESCRI PTI ON
[ 0034] The present disclosure relates generally to data transm ssion
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system and nmethod for uplink data transfer in dynam c tineslot reduction
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2012/ 025573PCT/ EP2011/ 064578 | east one of the one or nore radi o bl ocks and

bef ore inchuiesi trepagiting eaonagativer agknowledgemeand b 14ata bierbnPiRyiqusilice
moni t or t ey ﬁ?ﬁletthe%obllér%fétfbtns ret%@ﬂﬁ QES ﬁlt{il@(t céﬁlﬁ hef $4tat bRl has

reduced a set of timeslots belng m)mt m)bl stat ion to the set
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first assignment of timeslots for uplink communications. A number of timeslots in

the subset is 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. When a
retransmission of at least one of the one or more radio blocks is received from the
mobile station, the method includes determining that the mobile station has reduced
a set of timeslots being monitored by the mobile station to the subset of the first
assignment. When a transmission of new data is received from the mobile station,
the method includes determining that the mobile station is monitoring each of the first
assignment of timeslots.

[0043] Another embodiment includes a maobile station comprising a processor
configured to receive an assignment of first timeslots for uplink communications, and
receive 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 fo receive a
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may be delayed in entering DTR.
[0050] if an MS enters DTR while there are still pending uplink
retransmissions, for example, the limited number of timeslots available in DTR may
delay those retransmissions — generally in DTR there is only a single (or, in some
RTTI scenarios, two) USF per radio block period limiting the MS to transmit a single
uplink block per radio block period. Note that the number of uplink resources
available when an MS is in DTR is not necessarily reflected by the number of USFs
transmitted to an MS, instead it is reflected by the number of resources (i.e.,
allocated radio blocks) allocated by those USFs. Because, in DTR, the resources
for uplink transmissions are so limited, it may take some time before the MS can
complete all uplink retransmissions. For example, Fig. 1 is a sequence diagram
showing retransmission of uplink blocks after an MS has entered DTR.
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The ter "‘?L“C fer %eﬁp%emé% Fahemiat yﬁkybloclesoaplﬁ% MPY M

product ntended to enconpass a conputer program

accessi betwork o1ra adp tb@rqamugnce shagrems abihe presenhdinglosuse, Hedradio fleck
| |
exanp! €y af r%agﬁabr? fa{gg}raw%;[fhésﬂﬁaﬁgﬁmd%i IV?EF 9 OnQﬁd ri bRd1d Oe:mol

rragnet IC S ora e deVI ces exa rragne I C
strips, t|mndpa$®sl framm) leftofst right. dwl@wgrl( 1@ mayaimplusle awr@aoromlaée nedmprk

di gital
oot casodBARYE, Sufh 28 & BifRbop@itor Jield® sorfiihloafighe RendiR dohfligtE T Y
be apprtceanpuinidade withcar MSr Amsech anovieg ot efido right daeagh d[agram the
t h t d
ocbt vi AOER BRI SRRLBRG FaBuREoRS & AR SRERs GBI el o
a | ocal netweakriet W@néfo (bllatmld)s ha@ingca B3N of Nr?eer;a?{rdd techs bioclhtél_ art will :
recogni ificati.o e : i S _CO uratio 0
Goparti (ISEE om ( naSSEERE B aph gt 175 b iilsSShEH e Pigiks 878
[ 0849% V‘éfﬁdl 7an %o&cﬁnglyﬂaﬁt@?failmgetotmt:emFb[éa:kse&, 6, tand édnletwmgk mtﬁrtrarmmtig to a
subset of as retr ssi ons,
it is pPRfKSH d’EHQQE %W@éﬁl\&m)aﬁé[g?? ingokmpﬁj%@rﬁqbo cﬁ?rﬁ’j “@85'316 f nk
bl ocks ghéth of @lﬁdk‘ﬁ 56 @iy ?mme{)ggﬁr?ﬁmglwzrs 1gotvat &S 10a}neteﬁre1@r1snm£ the
rocess, W enters e retransm ssion o e uplin
EI ocks h’é’?kﬁé\,\g %@%go ”gFW‘PrIIfé may be del ayed in entering DTR I[00050] | f
U, SR DT Wi o e bupg LG o0 NS snamrgpee, |
ay e in el a ose
ot 1 AnoRniesi SHR - PLAMLAD ey haypneiared Mebiyoseafn Gt o nemerécias RTT1
scenari gy hiR) u§§Faﬁ9rotﬁérda;sprB ﬁgﬂé m@ehgﬁism f@rtda[lglnbhﬂS'VﬁJ lt@ehf@rlmzt a

singl e pllnk bl ock per radio Rperlo. Note that the nunber of Ilnk
resour cé§0@f\¢é{19%b¢%ﬁ%§ﬂ\“§n1% nnsDT R ‘i%onlweﬁ@weg@émw g gingle

the nur*ggr redfio BRIk éll?%ﬁﬁr’i@ hbﬁﬂ( Fa%.@md‘&%&l 'tﬁétt msdm Fnaysusreefdreéfrsﬁgrﬁun@e

nunber resour ces l ocat ed radi'o bl ocks) all ocated by those USFs.
Becauseea¢h obiiocksn8, Peabdr tesAtandingly, riith refesendesioRig. ot eaftes” eceivingd, i t

may takeg E’@%tl\!/lﬁeid)?ét%{n%rﬁnﬂ%eoléﬁ(ﬁ lS’IBHIPBe{? FnéthioriiR] NKfEEt c%’\ﬁﬁ%?ﬁ?@“s

For exanpl e IS a sequence agram show ng retransm ssi on upl i nk

bl ocks éOéeMSainWBtrﬁa@néﬁtb@M EBrblock\@’ o neheok5HA3 PAmMdERfton 1¢qEeves U
[0051] 2§§rl(n“rs”ﬂ% Lélrﬁs?mtslbloé@?%@ 6I6&{‘?%trﬁetw8ﬁ% bl ocks 4, 5, 6, and 7 to

net wor k sequence di agrans of present disclosure, the radio
bl ock t [e08dTri ssi oﬁscmdmgﬂy]owmﬂms exampla altwgighgtheeMbedn wBs 1ablarid entenor k

12 and L, hageeh L@&P&d flrbe r8ib! 0Lk pbRY n{)ﬁﬁa%’ﬂ & SdBISthay be

appr opr ONERT suc onent
conmuni psdsivaats peetradmkbloolnfpegnmde@ntlomctknsrwxan'qﬂe: each USF MBocatessonip,a

communi SaBL B Ftudieat SRER IS AT N b G AR RS BbeRT 8L Bocice
havi ng an3N d!fs Hichr, the Eét&rnsaﬂssionmtﬂﬂsscbdouss requires an extended number of
radio block periods causing delay in the uplink retransmissions.
[0055] Also, if the MS should be in DTR when the MS has both outstanding
NACKED uplink blocks (e.g. because the PUAN ordering the MS into DTR also
indicated NACKs for one or more transmitted uplink data blocks) and new data (e.g.,

a new data block that has not been previously transmitted} to transmit to the
network, the MS may be stuck in DTR while the MS retransmits the NACKED blocks.
This is because the MS may be required to prioritize transmissions of NACKED
blocks over blocks containing new data. In other words, the MS is required to send
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[0052] As shown in Fig. 1, network 12 fails to successfully receive bl ocks
5 6, and 7. Accordingly, after failing to receive blocks 5, 6, and 7,

net wor k Motnermesi7’Bs packet uplink ACK/ NACK ( PUAN) 400 toThB2010/06483T5AN 400
i ncludes a NACK for each of blocks 5, 6, and 7 and thereby inforns M5 10
that M5 10 nust retransmt blocks 5, 6, and 7 to network 12. [0053]1In this

exanpl ey .af cer Vi Ag , kS C ' t ; . aPUAN
400 mayt eavl\‘e'@(ieﬁgp r ?L%\ele(g REMT%I rt%owe%%(gr B%ﬂ§ o(rya;?gtg %?@elget%%gggﬁugid any
ot her aPAGIED dlecksedoesminoinchuse dagidlH doNsav® DR dunléte theRirapgpisstime v,

b S ! ) di
pecauser i\ midi oRIE riEleaByo EASE b gl e etk WToRste "2 ©
r et r ansadditiongl walotk msobtaesksthere Gnayahd delayir theliMig ibpth wetransnaittingetiee t o
Fig. 1, f Iy Vi SE 1.t 5 ot
B g R e O U
t o net wpridritizatioAndlesf tresrefoze canv dMMB)Hrat4e6n DMR buit has rbatls iNAGKEBDodata 7aras

bl k 7' t k,12. [.0054 di I i.n.thi the M5
20 e BEVEANS I REEY SErabtRRTALRS TR UAG e iprich 8o BT g Sh AP o I
DTR olnl mean@tmmgk'h Us)le:udﬂ;‘\a;fhemt Ibasfr?nahme_d aibNACKfE_Ibckibtaock pelri og, gng in }\/Ei io
exa e a cat es, on . I n u | NK. La@l 0. (0] Der or

was rrgbl Epotg’gfr et raﬁgmeﬁnﬁc ht%fa\é'cgcﬁ? %J,E?%Y p%ﬁ?&""ﬁte‘isw&ﬁcﬁ‘?c%‘ﬂag Obfink
ret_ragsrétﬁeﬁismsﬁgnltfmﬁgnb{v?me i?emim_ k',rﬂ{e aﬂwkmmadommo 5ingArtheamS?nwhOCK/5
eri ods _causi e in the upli retransm ssi pns 0, e
Phourd” BN Bnsinerpdior bhhs BB sen Al SRR RISEED TSN e MPoc I
(e.g. bﬂfmwFleﬁﬁmaﬁ&W aﬂfefﬂfhb'tifymdcj e M8 that thelNIB ralsoreta@is gt catabAGisinKk or

one or ppre transmtted, uplink ta bl ocks) and new data_(e.g.,. a new data
bl ock t RIOCKSathe, fetwek nt}]ﬁ’b\)"i’%ﬁs&&? thea FRifAnsigsiops, ?F‘an f rgBéWWQ wor k,

the M5 pavardapnissiBRg demdBTR ¥iidequbhe AURAN ehdidowiedging hecBipErdtDhel oplisc  Thi s
i s because the M n&% e required to prioritjze transSm ssions o ED

b f
bl ocks HaBsMissENSsaRGRIETNNHenMP e PTRn bbaddS\ioeads apktasnies ui red
to sendThi0 éé’éé)?\ﬁW%%Ery F@&RAMOOWB&M M@%@s@ii@c‘fés@?fiﬁr%aﬂ@md% a

bl ocks. Because the retrarism ssion of NACKED bl ocks doés not cause t
to | eaveomsumpiion)i warticidaty Hhdhitakaso mullivla eigtipaseistiens fends dladke tadea o

| eave D e;m% YedlkOMPt the network to allocate additional uplink
resourc?a%, t %@eerrgy be delay in the M5 both retransmtting the NACKED

bl ocks E0987] event bl 12/is a saadenca diagram shewingl steanspgission s duplink blocks,
prioritj | t:her , | Syl : ED
fat o and e, B, MS BBty RS BTR & adBydPuhii el yahshicsict b LB Bl e and
si gnal tbhinplate ardetheeMBbhiy reneived taokniBladgemeniraf iheir prigict regephieD kiat a.
[ 0056] S i t i : i i i Wi RgRURLI
r et ransmgsaé?%&lf"r o%sgs\rﬁ% &g?igg%%,saﬁg%hg%ﬂﬁgrlw“\b\nplqlsgggo%(ﬁgb?dgb# %tot he MS
i nt o DTRetwirkl 12 heNeteonoriR, hawever daits faubligeasettdly vedeise |bloghsi HkS,bamtKs fr om
the MB. ,ln tk i ; i . af tLfyi t
ot ransAcEoliiv: SRR W SR8 BB, G PR T chRodR 12 Fars i Packee
r et r ansupbisk ACS/NAGK (RAIJAN) 428d¢eiS ng. t RUANYRBnscludss ardAGKfdsblacks 5,
subsequent PUAN ackngwl edgi n LDt he uplink tr 1 SS1.0N
or dor i g 8RS e FEBSRTHREMER T et WS RSBl RS e s
wi Il dehepwektty to DIR (and unnecessarily result in battery consunption),
Part ! CUlGHseY o1 | b FC%E! Wh! For SESTRIF SRl B ark BhSha BelEims
retransmissions of the NACKED blocks. In a following radio block period, network
12 transmits USFs 422, 424, and 426 to MS 10 informing MS 10 that it has three
uplink allocations in a following radio block period. After receiving USFs 422, 424,
and 426, MS 10 retransmits blocks 5, 6, and 7 as blocks 5', 6’, and 7'.
[0059] If network 12 successfully receives blocks 5’, 6', and 7’, network 12
transmits PUAN 428 to MS 10 informing MS 10 that the uplink blocks were

successfully received and that MS 10 should enter DTR. After receiving PUAN 428,
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[0057]Fig. 2 is a sequence diagram showi ng retransm ssion of uplink bl ocks,
where the Ms entry into DTR is delayed until the retransm ssion of uplink
bl ocks i swoanpmess&3and the M5 has recei ved acknow edgement/epboitiloeisrs cor r ect
reception by the network. As shown in Fig. 2, M5 10 transmts uplink blocks
4, 5, 6, and 7 to network 12. Network 12, however, fails to successfully

: , p o , ck

6 ana We 16Ty ndh, PR OTRY S REBtRI e Houdth s 0,85 SR eRE S0

PEAL\I 42t’va|gsmlt11ede|9 a sINgEKrddio bitbbabejperids, tﬁereaisobot?namldelamalrll@lngWn%rgggmpr;ﬁSt ﬁo

t ha ns r

tinme, NB%‘%LW Stbg 3‘%’8%% 4"’%‘%@%@%@? ésaggls Pfegl;%s%rgt ransm [SSI on]s of tIhZ

TQSKEEQ?OGOI;S 4I2n|ttasorfduildl ds& ngtedathat ibl tb@l;gp?ran:mbmbxﬁilmnk dce NAGKEDs USFs
a rae

At oot PoRES e pdsh MRS olbeuh 5 87 anph 2 8F ISP eRbme

424, anpEAZENGVIACR (@trwhsm tise fbl@rﬂ&ss h5ve6bemctra?nmlttbd:|omelcenﬁy arﬁ:l »ncand

7' . [ 0059 If 12 sugcessfully. rec iq\/ﬁeﬁ?bl ocks. 5'

ot wor R SGRIGWISIASTERt PRSP o ¢ agalys s 2 RSB S tRnRe

bl OC_kS_ i ﬁltt&ﬁ@@cﬁ.fnl lthey nicest edoead t@ndnﬁémén)N&hb%érfthulbtbbcﬂmteee rédiRredd er
\WD 2012/ 025 PCT/ EP2011/ hen e ter

Drre | B it pre-ameively deean T Bend e retgnstifed petorsra PLIAR I fotened

single Wﬂﬂ:’h%@ic@t‘é% \Wﬁéﬂ@‘ﬂorhbﬂtﬂe hétweRkPe kel @y tranmhoep ravent GahsRESidIgs en
the network and MS before is able to enter II:\){;R@&I[ 0060] It houl be

not ed t AaTestly) bydhg Msdnay Qﬁﬁsmi RBrvhetsRE 8 NREHR s set
retransiy thbUAR. essdfePcks 5, 6 and 7' of Fi g. 2) and becorre PENDI NG_ACK
e. where the bl ocks have been transmtted recently and

gcknow{ E9§ehent - Aperidindly irtheegahqdiments,llusthated ipddgs. v’b@nﬁr%ﬁh?ﬁaare
net wor Kyralghrd1g. Elgﬁeq tﬁ@%S@ntéﬁeD?Rs mbﬁgeﬁﬁthté ABRIY lﬁsérﬂfnﬁecé%amﬁﬁhﬁwe

bl ocks are requir to be furt tively retransmtted
r et r ansfAttansmIBEp0s.corathPUAR q@ck PeHPYES URNK e ARTGiSEIes \Mﬁbﬁw&&lawm R the

Setv\orkMSegﬁhp%@ &?embﬂ:@cent transm ssion(s) correctly) by the M5 may

epend on enptive retransm ssion bit is set in the PUAN

rressage[0062] In thls embodlment therefore, the MS does not enter DTR immediately
upon receipt from the network of instructions to enter DTR (e.g., via a PUAN
containing DTR information or DTR information included within a Radio Link Control
(RLC) data block transmitted to the MS). Instead, the MS is configured to monitor
all timeslots {(or at least, those on which USFs may be received) until the MS has
received sufficient USFs to retransmit any NACKED blocks (taking into account
reaction times allowed for processing the PUAN i.e. USFs sent immediately after the
PUAN may not count if the MS could not be expected to respond to the PUAN using
the allocated resources), and then enters DTR. This allows the MS to both
retransmit any NACKED uplink blocks and quickly enter DTR after retransmitting
those blocks without waiting for a further specific instruction to enter DTR from the
network. In one embodiment, the relevant set of NACKED blocks may include all
blocks which have status NACKED after reception of the ACK/NACK information
which was sent in the same radio block as the indication to enter DTR. Note, the
ACK/NACK information may be included in a PUAN or via other ACK/NACK
indications (e.g., a via piggy-backed ACK/NACK field, which incidentally, may not
contain DTR information). In another embodiment, the relevant set of NACKED
blocks includes only those blocks which were set to NACKED (or whose NACKED
status was explicitly confirmed) as a result of the ACK/NACK information which was
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[ 0061] Accordingly, in the enbodinents illustrated in Figs. 1 and 2, there
are tradeoffs. Either the M5 enters DIR quickly, with a delay in any
necessar ywopbimiss7et r ansmi ssi ons, or the MS qui ck perf oPas/EPpdiilok4s78
retransmssion with a delay in the M5 being able to enter DTR [0062]1In
this enbodi ment, therefore, the M5 does not enter DITR i nmedi ately upon

recei pt t I ACt T hai AN

ont oy ri el 1o SaE] Bl 0Btk L A berel BTR, o ol embofe i i

Cont r ol ACK/NACHainfornatinn caarkarirecaived én tiggwsckedn ACKNACGH itvmpiss for

confi guggghagl%_rmni tor all tineslots (or at |east, those on which USFs may
ve

be recel until the M5 has received sufficient USFs to retransmt any
NACKED [0I068ks (t aki tieesenembadioents, freatthemetwonks aerspsctive.obegausecthsi ng

h . . . . . NG
coul d nietastk AFT5S, S8R no P LBl BlosRb it (RERER bniiof ity UsPsne
r esour cte) netarodk hhe sephtocthe MBRINCEhsendihg tves melseagsSthat ibstructed thaiEnia any

| i I d i ckl LLf ¢
bl ocks. R GATR T B pRthoTE ichnr Sl YRt Bl IR bARS LA HIBERRR.  or
t he net pbrduffidientomesambesli twenetrandraitr Hee WMACKEE: WOcREAGKTED driterds Drbly.
i | ud LI bl ks whi h t at NA ft t] f the ACK/ NACK
| nf or maE REReTREnDapR e YRS B YenbroPlisi, Shodiiad. THE Rrbifhs danAteuis o
o her A A Ty bk e Ak NACK T el f it ¢h
t her . . - ,
P hel denfusi 95 WS b6 neamed it B et fielt RS 1Y 8 tnetiags Crmubiisdim t ho
rel evanthesits icdpaERNkrea ksr was realpstoositgntPRe bl ocks which were set to

NACKED ( or whose NACKED st at us s expligitl onfjrnmed) as a result of the
AR NAGOTBAL by et Py AR B! i BoRBoSmnt SFaT L 1 EF 0SS CAREM 1 { he

sane raghewiphosk RIS tdhterinydiCER | sftert otfiHsAfittGRNACKED BRI @IbdkeNt As
ACK/ NACK i nformati on can be received |n B{iog% backed A NACK bltma%, for
exanpl eShpwoes] Fig- thelle dfbliansmie suplinko hetnbr @MY Fefd NEboRke 12.

becausenNehforke] MHwd R Rile 96 @uaeé\sggamyrééehﬁem!ﬂoek@gks, ¥RA & . NsBRIiagryg, how

many USFs the network has sent to the M5 since sending_the messaﬁe at

i nst r uceer fafinoNs resewattlpckstR &I atké, netwernd2 danemitnPHANAAY iR MwhdR- t he
MS has pepay vad i djh&é@a' RACK for Hibérs 818, 4RP7 UricPheiehy RIGAISMS 1bhAaNACKED
bl ocks and entered DIR Furthernore, because the USFs ‘are very robustl

encodedM§ A8 mustustianserisdyecksednbt Andi7gle netwoaalpil2i « Naig deat WVQ/\/ﬁ%l?ﬁlfﬁfﬂayl\/B
; - . ) : . o Ltth
enters BrRANAOY yds@ﬁ%éﬂeﬁﬂ IRYreOfHeBirst %Qd %én%’éﬁtﬁ m MfBﬁHéﬁ(ﬁg daﬁd e

network were to-re on a nessage transmt nce i1t ent er ed

(or wasthesaelyondoPEkiN:idertifies NAOKEDAupknk bloslvpl cPUAN ##Q alsminstmsta MS-i g. 3
NACKED G0 Gteh BERE MR isnBle, MEnGUSEPLIEN 245 1SLsel (6 FEAfMS o el o
5, 6, aiteshulcbemtet BFR¢ any.othet appriopliie mMekarism may lbe ysedstoceatssfMB| 10
Leoe veu SRR BB e 7 BARSADTE LBl Rl S E P 5 %
for bl otk Gontfol (RhE) datnklock éreebknitted tur the WS).10 that M5 10 nust
24 1 08 e oAy IS K BBk BB S
second RISANOI deed inbt estdXATKRDang linsteat waitssto RitrdnsAdi0 bidcks §,n8t and t/stdvS 10
B o S
cause Mgtald tin tal statd) WS (1€. listensSfee U SEs by alfeaadable tiiésiots cathet than on
e s g ol 1 b SRR Sl DRI  Fhchdng e
r et r ans Fadis ibidtk period, network 12 transmits USFs 442, 444, and 446 to MS 10 informing

MS 10 that it has three uplink allocations in a following radio block period (because

network 12 transmitted PUAN 440 that included several NACKs, network 12 knows

that MS 10 is in a pending DTR state and is listening for allocation of resources on

all timeslots). After receiving USFs 442, 444, and 446, MS 10 retransmits blocks 5,
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M5 10 does not enter DIR and instead waits to retransmt blocks 5, 6, and 7
to network 12. At this time, M5 10 is in what may be referred to as a
"pendi ng"wDBRI2gRai7e. In this state, M5 10 |listens for UBE3/EPRoIalobssasai | abl e
timeslots, rather than on the reduced set that would be listened to if the
M5 were in DTR In a followng radi o block period, network 12 transmts

USFs 44g, 2¢f4: asaeqa ﬁ%{% e MR %Ouél glang?ﬂ%ﬂrgﬁéd}eés' tA@&ﬁdﬁﬁEfﬁ@AS‘Hbi nk

al locatrons in a owi ng radi o ecause netwo
t r ansni istazle PoUARIraagMit hdocksnt, G,danad §emeﬂ ainglanGdio biesknpetiod fcaniast withat VS

10 t d
10 19, e BT RS AR ® RIS 0 Kachd Vo P Bl s o
retranspemm:lsubefoteal”ﬁreqnﬁreﬁomﬂaﬁ%&mwaﬁmwleﬁaﬁ)78 6, and 7 as bl ocks

I le t
ret ransﬁ%ﬁﬁglol ockshg% (tgﬁ&aﬁraﬁd a%%lghue%célen e rat?ré&%l oclf’%g@ﬁr%g@ gt \?vi t(r)\
t he exammbwesé‘d;&@ﬁséosbmr inmorEiuplink mmMm ihMHddnay IawetDTBrtosaem@‘r al
bl ock d b
Coo6s) RERLSRIES TS sl o oALHI ithe. The W55 TeBiinaRe ubBicd 158 MR-RE! pplink
recei veﬁesmmd élﬂrcatuwbprthermeauwlmnbttrbhsmkstﬂekNA@KEﬁ) Dlﬂfksrmyldl m;vithﬁlaTR to
enter the pendin e _use._o e
Sad 11 ook BT ot Tebanpnsing In bRis 075 DRore PedBBo ARl
NACKED w@qlgstﬁdfr@mrthéh@anm)ckl y enter DIR after retransmtting the
bl k [ t tl t { DIR, f th
Al e AV A IR el R R g
for addintstrgetadng S’ Etivoeln $2 ft6 @ftered TR! KISLZ0 ta@tcﬁmrﬁdsu@;r Bnth5 DR at time
aut ono nters DTR at ti.me 448. Afte

ﬁucc pII [ec in
et r anshAB1 SRR SHGceSEIY Gecaiying 7elranamiferiblacks,ay oand dnabyoRs En B PUAN
450 to M d&uﬁ%mﬁéﬁm 450CtoUdsS R‘f R PUfJ\len@é’y {risfuc DR Irﬂor'ﬁhéllorﬁ) as

confirmtion to enter DIR %on recej pt_of PUAN 450, however, in

this exEspshoviEinbionasagicosliyation toMe thte epigodl|Rn Ynea reshiplpihRHAN

because4 sk endigdv! i th@%e@anmw@qw HE MRy dHtefldOOFR vwer e NACKED in PUAN
440 and how many USF net wor k has sent “since sendi nfchthe PUAN, the

net wor kIO988] det er i ﬁh@ em@ﬁdtrwtwgeweemé]eéwowmowv bath bewmeameUplinks g.
3, UPONLiGEROH/EE NWE’H‘WM N z{zmtémz:r Koﬁ%&gﬁ@%%hﬁb rlfRveik ﬁ&ésémrs%eup' i nk

bl ocks to retransmt. Accor net wo I2 can determ ne that af

transni sendipg tthe PHANY ttusmawrk Yian1 Geigtnine: sheanthe 1S Higs, AMEENAHED
bl ocks 9‘?@} reff&Jeh S'Ql r?‘%g}ﬁ%rﬁ%uﬁﬁgltlﬂﬁANm PkRSks tl‘f‘é’ctl\ﬁﬁ fgTR

(e.qg. be not'e owever, that there is
no advehas ttm'elaamlmk bIOcItShtD rRtansndt. we%@qrdinllyanetwwrka‘nbtcaardata@mnadhabn to

the M5 f UAN

450 on Py Pammila BERE IS dpBone DRl Ret e e R KT Iore e

t hat beaadl,sfellovmgrﬂmnﬂrmssnn cfrite ¢loidd N\ GIKRR tdogkyeBtenseR (eq., at 1Im3[:¥148nk

transm ssiQns.,ar I CiLtl r edln

terns o$ﬁslﬁ@hsgx§F %ﬁﬁwdc%%n{é)ﬁ%@;ﬂag%\?% '?;(haet tﬂg érﬁBa%djﬁ\lEe kng\?v% g\?\’/J nda

upl i nk neivork werekie t(ammlt baottkonesthmtiondo th&RAS )to eerder B4R ewsh afier the

retranspmd, t he sta ment escri bed above,

one. Lsemened Bl EBTRR BT B R PR 450 o T Pl ERBhBIER however - in

someI entm)dejrents Erlstm@ @Sb(Wﬁl&'{@ﬂEXit @mdewanmtel cltmat bf—:-aaujj(mﬂ:jes mm&dlabl ticm

single USF may. i ndi gcate ocatjon of mu e uplink radio

hese. cABbaratRDs schemes MIEShoiared “Br *a MHeliiC FasmisRionsa e b PIIESH nat

I s coung@®manded by the network (or are specified in terms of such explicit commands),
both the network and MS know how many uplink radio blocks (and therefore how
many USFs) are required to retransmit the outstanding NACKED blocks. In
embodiments described above, one USF is assumed to allocate a single uplink radio
block; however, in some embodiments (such as when Extended Dynamic Allocation
is used) a single USF may indicate an allocation of multiple uplink radio blocks; in
these embodiments, it is the number of allocated uplink radio blocks that is counted,
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WO 2012/ 025573PCT/ EP2011/ 064578 rat her than the nunber of USFs, for

determ ni ng whether an M5 has been allocated a sufficient nunber of

resour ceswoaopansi7’8 retransm ssi on of data bl ocks and t Irerafrosia/oodses her an
M5 has entered into DTR [0070]If pre-enptive retransm ssion i s not
required, then the MSis not required to respond to any USFs while it has
onl'y PENR I

the indi ca{:\llc‘gtl):l Pemqgﬂé%llﬁ%%r&ﬁﬁ%%h%ﬂ%ﬂgﬁwﬁh y b:eggzégr&?ﬁfﬁcat ed
in the ®Uificientrayunakere choesawtcesf 1o mmltpr@mwnywone@feufflﬂw ioplies .and t he
M5 is cm&F ?;ﬂ [%r%%rrﬁlgrﬂggoérﬂgfggl YEDTRL ransm ssion, however, the M5 may
use any a oca 8 "I nk resources to retransmt (vmthout havi ng received a
NACK fr[9070he net lﬂopﬂe}empym:omtanamlasmmﬂs prady resiudied, tthensthiet M9l i8I beks i n
an atte r t th, NACK
: irkd n%\é,BBhgi, tlé‘)ea ‘%sg\g[gfs €t H&% oA FDEI\I[Sl %SrﬂéKaol&@\‘aﬁ\a b

i nformation shoul not € r'ecel ve stuccess
[ 0071] AbAd@KED dllgcksi ar nen dahdnddlamdt Algmrihe mrbcpntlammfd‘ﬂAGKEMEtkmmay\IK

21 rendy 1R BIeegra R PP MR o BB RN FEmebell® deBhpt oy i, oo

during previdushx (rBEeilsd VRKWANS. - Ifl)thdl MK |$)em0rﬂ@$|rédafmr eetfoemr pcsempiivec k

i od | h.the PACKET P K/ d
Con | guiEepT S KBEveT Mie I SR G ) Sl wbiE SRR B o
el ement eteeisEs poittbut having revedd HeNAGK: frobl thekagiarcekisaty COMMARKIED af t er

di regt |t of t he PACKET
UPLT i< PR EBk TRDss biege ook Fftomet 1§ muavent e TR0 T SRVFD rray
be recetrufshitta RUAN dafCRIAGK linfoliaation ishbuldsamg ofmetd blddksmom:eekmos of

V(B) have status NACKED, the MS nmay begin nonitoring only the indicated
PDCH or SYISEHSpEYr (and if applicable, carrier) within the reaction tine (as

speci fi m 02% 3G°PAE§)r€|ﬁ19W1Qn oﬁbfwﬁwﬁmehe upon rbcaptuﬁi eNBMACKIET \WEINKave

st at us start nitori onl d t

PDCH- paAPK(HH&ﬁK me&ﬁﬁge eamaémna ;y@fg QSRMT?J%MU@K %%ﬂgﬂef%%m i ed

i n 3GPPDTR %’?\doihgs anettrRnt eandshited [ RS %éméu H Ruc asraté/Eblba( QIUﬁn@OEhe whi ch
will enter DIR after retransm ssion of NACKED data bl ocks and wh be

descr i bEaadBS £V A% ﬂ@; B Rock: paodsHpelara Memeies blacmered Iupighe
ACK/ M%A@@E’PQ%L‘}NR W@%ééﬁ#@é \ﬂ?&é #%élf%;n@%ﬁf@%r&T% g gRt i on

I s unchanged | ent of the co DIR information. |f the

PACKET WmRIre memmmdl(@s@ab@recéﬁs)adsm FFaynsif ecleManihteorEspodNgt & be
set to W ted ?&a“ﬁoﬁ aﬁ@%gf:% I\FJ‘-‘Ld)KEB%@&;L?&O%%3%@@6@8@%&96%3&&

assi gne S on lé be received I n accordance wt
upl i nk dise¢tgiesslitof) pmqerssnng tbedMRGKEToPIYMK AGKEANAE Kt messamxEnonitoreail

re-ent eésggﬁ%d EWJ&&’[L%I‘? e R HBYSe rddvéd i YctSrdahEe VAR Hd BpfiE’

state desc
assignment. When no elements of V(B) have status NACKED, the MS may begin

monitoring only the indicated PDCH or PDCH-pair (and if applicable, carrier) within
the reaction time (as specified in 3GPP TS 45.010. Otherwise (e.g. if no elements
of V(B) have status NACKED), the MS may start monitoring only the indicated PDCH
or PDCH-pair (and if applicable, carrier) within the reaction time specified in 3GPP
TS 45.010 and enter DTR.

[0072] Accordingly, an MS in DTR (or, which will enter DTR after
retransmission of NACKED data blocks and which may be described as in "pending
DTR" state) which receives a PACKET UPLINK ACK/NACK message containing
DTR information can assume the DTR information is unchanged independent of the
contents of the DTR information. If the PACKET UPLINK ACK/NACK message
caused one or more elements of V(B) to be set to NACKED, the MS can monitor all
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above is only possible fromnon-DIR node. I n other enbodinents, the M5 may
enter "pending DIR' state (i.e. nonitoring nore tineslots than are required
to be nomwvoaned25313DTR node pendi ng retransm ssion of NARCKED2aateds7s n
response to ACK/ NACK information received when the M5 is already in DIR
node. |In sone enbodi ments, the M5 may extend the duration of an ongoi ng

pendi ng DIR st S Lofqr. ' ej I n
pendi n% B'ﬁﬂegt 8 IOFSO Z}’Fh ﬁe%%l?% eﬁ'@(?éph&%@ﬂ%(%cﬁgdérﬁ% \Q’Eﬁﬁgg\@lpt"ﬁlér in
DTRf or dssignineerpentil mg élﬂllﬁeﬁtsabfé\/@s’rmvem:atuaMKEghmérsreaedVeolDTlfét work is
config to prioritize tr Ssl.on, O ew dat a (0] ED
dat a i;ta@%der ltoo 'Péf’m% 'ﬁ?ggf%e'i?t H)D{ﬂ.? Pg‘:gr#étﬁ% and
avoi d/ rabovei @eorﬂmposeuﬁwcfrbﬁn nbﬁ Dmonoa@ allnl om@t Ietmﬁbcmimetk tiyeths maywor k
assum th,e ﬁfﬁ*s tag;zl BER The net wor Hsayh re |yce thre U{) b
resour of I f@ONitering MQlR HRGSIPH. thals pre eI BY ¢ o

a![ | ow }rl(‘}@m[dﬂad dﬁSmT RSrhGﬂ?qferi&ﬁ@(@réﬁmlk@oﬁsofshﬁmh(tﬁhm dat?) ln3|ir<es{pbnt§@ab Catse

it cou r ast one round- for Wor o transmt a
subsequ%ﬁalﬁﬁ‘?ﬁsékdﬁﬁﬁm@ﬁew'@c%w@d e Rash i Rredily JRER Tt o B RS and
real i zesrhibadiniches, Nﬁell\ﬁs MRy leﬂtelﬁbﬁhe[dlﬁaﬁ&rl:bﬂan‘brig@lrfglpehtﬂlhgtllmls@étedﬁ an M5
prioritizing new data transm ssions qver the reté@ (rﬁ_ﬁ%sjl on of NACKED

bl ocks FE8PPREE 1&‘?1&@W‘?\GK‘H@?OFW“Q‘MWGAW‘EWM% SupPe §la%k transmi ssion.

As shovget4] Fi 0. Iﬁan%eﬂerﬁlﬁ@d]ﬁ@n% SNN@mQWIQ'lQ@Kﬁeﬂm I§TR53r ifskE Eeﬁdlnge”\/ork
12. Network 12, however, fails to _successful é‘recel ve bl ocks. 5, 6, and 7.

Accor diDfRystater describgd abeve, dhecMsi gadier d@w\yo isgconfigtured tp qrigsitize the

Nk 1 G e e B e Do T Y el sy e o= @

retrandsl IRsmbd@o(k:s asendsent@nagﬁTB) @@dmvcndlmnmmé@ eanyheaductign Je gasenree PUAN

b t h d
PR | AIREAAT Befispchy (7 incTbf ERSAR (1S TR R, cBredt INTRNTTRECCN
ent er [ERwOlkn Mty sedemartbeeuplmlktne@ggrcemlmamgo, for exssapleo aftar §emhns tme t hat

t sh

V6 10 e IPETeqiet 1 o e TeARREABCIOR of NIRCRRD! BELATYS BRoATH Fig £01°°
withinla tﬁatlmasel,ntrdouduareqtmie JtReayt cmaa wubideteip tinmefarthe tretwerk toreanam)it a

0076] At .t h ' d

ot r ancHtbehgi d8E B eelRShe by ARk pn 16 ACRTafit B g foalze , oy
may be thaf therM8 it oot WIDPR12/ 025573PCT/ EP2011/ 064578 as a "pendi ng" DIR

tate. di ngl 10 I f i |
Steher R oorin 45 ol Ao BB Mt AR ARRERLS
5)24 Z. %ueérlgtgbofétmnsngssia?h@f NWEEBDE%IDO% ttoe::rmgm#nz?Zatrrmnban bﬁ avl‘élﬁabléfz

an nitormn at | as Ln a I ons

ot TOPsauicas tohd BeRrBisRReu Atosho: int FIE i M 0h RabBFid g oo
newt d?tkﬂoélcb'i?a 5b|t6r)lcéhc9)7l %ché?F%fkthFneﬁ(l%MFdfk 411%2 Iﬁﬁm464 Gl Ifaglszto(shﬁcf_:de&sﬂﬂlgs not
wan 0O use e eeg a ate S S an or

r et r andRFEVERICHISHPKE: d%C ordingy 9 fal'lﬁ%ton'ﬁpg"{engloﬁg?\)ﬁorsk apd| freve
the Ms mﬁoﬁmzr@msﬁm ﬁamace@mnwme/mcm (PU@\MWMM&HOV\MPIUN\FMBO 3)

and, acu(”:ugltlgieg %l IXAC?( for%?oc?(sf eWeranrde Oucri%here y 1nf%PmsT/(TS 1%%? M:@t anast
retransmits blocks 5, 6, and 7 to network 12. Note that two separate PUAN may be
used where the first PUAN contains DTR Information, and the second PUAN
identifies NACKED uplink blocks. PUAN 460 also instructs MS 10 to enter DTR.
In this example, although PUAN 460 is used to inform MS 10 that it should enter
DTR, any other appropriate mechanism may be used to cause MS 10 to enter DTR
(e.g., such as by means of DTR information included within a Radio Link Control
(RLC) data block transmitted to the MS).
[0076] At this time, MS 10 does not enter DTR and instead waits to retransmit
blocks 5, 6, and 7 to network 12. At this time, MS 10 is in what may be referred to
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[0078] Accordingly, rather than retransmt blocks 5, 6, and 7 using the

all ocated uplink resources, M5 10 prioritizes at |east a portion of the new
data to beotznemesi?Bt ed before the NACKED bl ocks. Accor dipagipp20iafos4srs
receiving the three USFs, M5 10 transmits block 9 and retransmts block 5
as bl ock 5, and block 6 as block 6'. [0079] After receiving the new bl ock

9, net r ' appan e, d| d
ot "onty SobRERGEDIRA ta@oﬂ?cg?ﬁﬁgé'?he 10 BeteRs of WSk o avpfafee,
7. Net tiongslate, cather tian diereducsd setathat aduild ibenlistened doritthe MS mereont o

et vor DRy 1 8 BMRuPQTEM BRckbbeEl, HBhoHk 12 $a85miF UpEe o2, B4, he
accor daasetoliShi @ infonming #48 1énthatiit astthreeheplinkt altlocktiors inbz faltonfing tadid t o
al so prsgﬁg%*%ﬁqedytransm ssion of new data to the M5 (where the M5 may or nmay

not be configured to prioritize new data as descri bed above). If,
for exdoprd, the ABhisstine, BdRevandVShH) hasmevk dates (dlmathMC&Eto domghitonk

or or: 119000 A20e Acbatfhdw W 48 kS ef BBl YBine' (e BE80E0 BhES 15 1o

exit D'I(BSHSIM B4t hadm&s)@kretmnssmtlagwidokermlﬁ wedol ondstorthen Haverthei tti ng

t he new o.the fter the ata is,trans ed to the t he

ot vor etaf beevRnE s VAR Relel BT 1 Scbead A vih dhe seilend shitvn

glrrbockil riﬁrlFlri] mes bb@orﬁﬁnglﬁ allbcﬁgﬁe\m@ﬂﬁemwgcwwm@hﬁk tombmaisations(i . e. the
oc BSN = 1 s, aval,l abl.e) the ma 10 (4 tran Ssi on

of t hevflﬂig_-ﬁ8 ldat a bﬁ“‘(%’id'ﬂﬂl(yh FEBW %)re%@%%mﬁéog& aé bb c@{é& % Stw

corr espfliadaied @iRREBEoDRRsY RIS 60 WAckiEZes ANlesgB podi®s of thal Sew ety fo be nore

t han once per DTR nopde, pe 2012/ 025573PCJ/ EP2011/ 064578
[ 0082] REANSMIItRY PRiQre Shg @A%%E% FS e s20RY| catigiorecalyiog ehe HYPRdi ng

an enbadspeniaseio %n@%ﬁt@%l@éﬁ/ oMndLRtighshlilsUsiberBess bibee SVBahnd brrkrébke for

|nplenent|n aspects of the disclosure, but the disclosure should not be
limted!®ek Ehese enbodi nents. Though illustrated as a nobile phone, the MS

may takgo¥dyri ous Affér%c\eﬂﬁw%@%ew WdcR! §Sﬁeﬂ@drﬂ8¢z kndwlagaf M9 fEhagnal
digital assistant (FDA), a portable conputer, a tablet conputer, a |aptop

conput dransenied nevesasa ane; ﬁ'ﬁ%rﬁf»oref did pat entrrsDTRenamediataiy fo@é’d'ngdbeboxes
and ot '}%Eraﬁéﬁnﬁ%lfﬁf%&éé éew o AN wli @wmgﬁé?br@rgqhoeéﬂéeédd]ﬂ&?a|

ent ert ai nnent sys noni tori n? ontro S ens
noni t orrengurcgsatprwlsyw éarsalb)mfczﬂ ¢ffieiet communication @hﬁplln@hwcgﬁhaﬁtéiwthone

appl | angs RUGIASHGABYWESE M J01aRi t 488 JPpTR Many sui tabl e devi ces

conbi ne sone or a unctions. In enbodi nents of the
di scl o40080] t he N#tedhakinrancoranseeviti tmmrpaeat ewhpdimeny, ewneaiwork m@ya

por t abl,&, {;Bﬁl‘?r%tﬂgd 96 élé(p lp?hnﬁ?é%h@hﬁs%ﬁ Rf ﬂwle&al'astoaﬁh%pﬁg' @vh&‘?@ "tRE IR

communi catT o ., a pager
a PDA, may a;rtmda;emtrimmltmlarlwmnﬁgwedetm mmr&lzbembw wata wshdascdbedabong). 10 may

also b ey i pcl . €nd"thRE | i k1.8 as
i1 arthoieh e, B WS i 10 HERS apdtnd e Ark 3RS bENNABRES ddiphiok
conput dslpcks wetettarpniibio thee ME astwell ks mate datih dhdBiet@orapnayupiaitize the

anar or GERefEhshemiACKRR BpeeS s SR ehibe 458 M Mk BHCBRRY .

di spl ayhéQiztwdhetdiisd @daitmnal resoudess whenuransnsitting ﬁhevrmvs whatantee theaM&yboar d

or othe ut keys, general | 4for |n by, a_user e
ceyboar A edstas tarsmiled GPaiRa A eiherkeon Sl tnsl Ak iGKERY,
Dvor ak,blédksRTY, and sequential types, or a traditional nuneri c keypad WI th
alphabet | etters associated with t e k keys
i ncl udd0988Hy ack vﬁ%‘éﬁ 8'"5 é@(PFeS’F" EPMB’S? g’yetp'ﬂgc'ﬁ aﬁf l?ﬁ‘%
][laVIt %atdaﬂﬁ% ttr@]flsﬁﬂt{‘(ﬁél wleablokewsth BEN ehv(Bis beanafm@)t ftﬁb)l\/lgﬁméyﬁpﬁ@@hzfeqthér ovi de
urther input functjon optio ser to
sel ect ,rsbipeiPs FohetReC iR BBl AN S VupbovetiLs: dais boekemhoss
i ndi catQrfedpdhdindCeldfint tHis4IBEINACKED. In some cases, this occurs no more
than once per DTR mode period.
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[ 0084] The M5 10 may further accept data entry fromthe user, including
nunbers to dial or various paraneter values for configuring the operation
of the NMSwOQo12fines7®S 10 rmay further execute one or norePSORPRENA64ITS
firmvare applications in response to user comands. These applications may
configure the M5 10 to perform various custom zed functions in response to

user 'nt g tion. éflﬁ‘hﬁg A b Fi aémhf Mlﬂ&eé@l‘.omﬁLﬂ{léﬁl[)ag‘;?ﬁté’rﬂ%efudmg

COﬂfIgU ver - t e-alrj or ex roma wWreless tation
wi r el esan a@nbedlrrr&nt rof, anrexerpelary MS 110 is Vilbstotey. OZEIHMWEPQG@DJ&M%m

é?g\igzam'&% %a%sbes t‘gﬁ)ﬁ':?l 81@{:Ib9{?%03f&?91’1'é5ﬂi@éﬁ%aﬂv\%gstﬁguWn&ﬁ{R%ﬁlv\e page may

be obt athesed embodantess Thouogh nlllustratedsawa rmebilei rpdaloess th’!@tMﬁr Rayc takes

d i el
o vl SO nsBhign Miehon PooBEbt, o Bt d Beriond e Sadaht o
sucﬂ as(RIDA&), Iantpe:rtabte c&ﬁn:autdneav&abtétemnnutek ataptop ecomputer, remnavwh phonehe 'I\I'/E
10 has access to informtjion.on vari e
Sorver PAGERS MBS rhRiHACE it et 33 BECYSATe ot \iBeq disifiky Bbybes;
Al t er nahefng, abitie é@lg@enaﬁndcomes rtdmeael MMIhmEﬁO sybheum]thcaneeaonml@

t iary, inarela e or_ho e of, ¢
CGosey Faad i S (e uiefie e bB et SalaPE e, SRR dohtel o
conponegystemis) UéﬁdlénﬁarﬁzedieWioﬂ’Ge?ChppllaneéB emmhdamsﬁ(bmpumuhedt reffigératorki st ed

and/or addi ti onal onents not i ncl ded in the

(I\:/grrggne%ywéuﬁ blen deyigss &081 afOBegRAl a%r €e¢5§§ﬁ (L\ﬂéﬁﬁ’“%oz dnd°d renor y

804. ASemb@wnneﬁtheoﬂVﬁlel@lgwaSufr@r tHeeM$ Nl Gsleorna einendlap@ipdsér eorhpetirg uni t
806, a radio frequency (RE) transcej ver 808, 3? T?Z}hog basebaci ocessi ng
Sty ahirpo

OOCt B188VIES Hker SpTDIS Pt OB daBlek conamsls €TaiSn 8 RREHAHINROS®L 6 an

i npUt/OHérﬁ%udléﬁthfsa&@u@é%ucﬁ é@@ﬁﬁiﬂné PR, Ya Wéves%zﬂan@setmavgagw $eri al
bus (USB port 822, a short e W reless comunj cati_gn m aystem 824, an

alert 8POA aark%wgaorawm@ﬂpna aYics installeddnspvabicle. cohe ey alstl ude
a touch %%?é\hbé“%néluﬂéaé?&e\ﬁé@  oropk Hé'i&d‘éww&béﬁhe Qﬁé’t hei%, ﬁhﬁra%aﬁabrnm@;ﬂ

devi ce caner a , a canera controller 836, 05|t|0n|ng

syst em babbpt iscrefdranspartable, sucheas adiesiinn cemautes a_éehﬁlp %|%aé1%tweflher

ki nd of pl tphat o) 0
ribods maRePy e R 1§36y RelppBiiMhetialbeyPHAN RN SIcH 8, GERART inkenihy
wi t hout cpa@@llw@qqmm@ndlwdashmﬂnag@!mm fumt@uns:aa@d 82®N.[ 0087] The DSP 802

or SOMedalf! I Or FhaivSOm ekl LlispRIL/G, PIRERESIAGINNGIABEIAIRRA! O

control €’ vari ous conponents o i n accordance wth
sof t war ecusitive suiface a keylmard ormher inpgbkeys geneadyl réfieriednas Voédm @pnted

Fi v e BV 3 W pepnggsyRo R o b Br PaadctR PRANGREHE RoJBEAA Qion ae
804 or AMIERAWaiDwadrble, AZERTM andesequential tipes, peai tnaditmmalawrpem kbwmdjat a
Lo e R hnibd 45 SEBARAT ™ toGBiehe vk ' Trdlt ek Rl o2°
set of mildena-trackdehéel, ianséxiuot eecapd kay, a draickbalt, eandqetrmmeﬂ@tMaboow de
the desjfurnec%on\alﬂqusl%\/fh(?c 5WaByng/iFﬁgpd}ylﬁggrA'eSSgéd to provide further input function.

The MS 10 may present options for the user to select, controls for the user to

actuate, and/or cursors or other indicators for the user to direct.

[0084] The MS 10 may further accept data entry from the user, including

humbers to dial or various parameter values for configuring the operation of the MS

10. The MS 10 may further execute one or more software or firmware applications

in response fo user commands. These applications may configure the MS 10 to

perform various customized functions in response to user interaction. Additionally,

the MS 10 may be programmed and/or configured over-the-air, for example from a

wireless base station, a wireless access point, or a peer MS 10,
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functionality, or the application software may be high-Ilevel software

I nstructions to be processed by an interpreter or conpiler to indirectly
conf i gur ewDle12BBF57802. [ 0088] The antenna and front end ®OTIEPEQG/06EEYS be
provi ded to convert between w reless signals and el ectrical signals,
enabling the M5 10 to send and receive information froma cellular network

ol : ; . ; NE
20, *Pn I98BEEL o) ARGl Y LEIERS SPRICHRS T TIE P e WS TOTR B RS
mul ti pl eroavseenwhisht enahlepthe disptayn 702 to showmnalveb page.i plke weabupagaimaypl e

oper at 1 B RpSE e eSs o iR, i hifidfeshetyiis elobndid, = AULO
di f fi cutawerharpeslr M8ntd, torcarsy aihef evireless eammuricatioal nativooughsystenTHEO.

ant ennagnd_front ni Lnel e | ory i dance
mat chi nbe e &5 S Ebliel 18 el M OR B VR o e BBl VIR

[ 0089] Tiévﬁglléa%s_tlinamfmehheembiraoaetvgmkj tdﬂ\estSr Hybes aay:gemé fbd infymationvar vanm.s I
receive signal s to base conv ng baseban r t als to
RE. 1 SONEISIGURR 9% PRVl {0 of P SrOR (1 o RS Heble) 3 b 8
ungelrst@mw_ /lﬁQ)ri gféi ditplat Fep. sAﬂ;ardﬂat@gd/pﬂweSMSIgld lmaytjaoa:?ﬁ;i the aailtwrorhsmo

nmodul at j on/ denodul atj.on,. codi ng/ decad) ng, .interleavingl/deinterleavin

spr eadi hﬁ?"c@}ﬁ Bsel M}g 1 PePag as,ah '&Jﬁ%ﬁlﬁéla%%ef Eﬂlﬁf%"e( PE /ﬁ@?tgr

Fouri er commgrgibar m ng (FFT), cyclic prefix appendi ng/ renoval, and ot her

si gnal processing_functions. For the rpose f clari. t he d I pti
hla?e sefPoBal esltgg'gggsﬂ'lﬂ"!ﬁ ?(?rlp%ﬁ‘é'?m uﬁ?&%ﬁﬁﬁgge%'%T"?B%ytﬁj(wnahg?or
radi o staapoAamtsCONTHY Ual bye Aldprsiad e tdhdeniicditAbnPROSEESAtNES tige tikRedanal og
baseband processing unit 810 and/or the DSP 802 or other central Ngiﬁes& ng

uni t. | RORBRBeRIsAIE aeatditionslcompanents pet ked doay Pedrelrdrd inthe t enna
and frofheqd fiPfhclRiS A RigiNZigE PReécRRM (DEPS BT 88d WhlenSd) 8T %

conbined I n one or. nore processing units and/ of applicati on_éégem fic

i nt egr aseevei heuMSs 10 asprdyrthenivgbidenan anigmly Bad divak ensy 4eit$9Png adia 810
may proxbdGeNdS (RES RERLLIVEY 8685 S Grfdiod gﬁégeﬁaﬁadpﬂiﬁééﬁfr@, uhitr geganpl e

anal og pr_gces ing_ of Inputs fromthe m crophone 812 and thé headset 816 and
out put smigrophene 13, cdve egrpican dshankendtlds @ heagdsetrgorth816.eaa, INPHEOWRHY og
baseban i ' t i ty blt-in
e e R e i
used asashogl tangeomiccieTh cormaunigatinms slaaystpmo8a4.sam glarh 826 33 demipgd B8t her

ana SpoaehL bnistl FHIRTTLORS Walch, BEFHaBLag RLER scRRRE lRRey il one

and speg e I gur nal 0g” baséband processi ng uni
pr ovi deLB8Dgeardtolieo 832 a4 chageneeuped devvice GE DY apmagradd Ide @ ¢amneravgontroller

2012/ 02 3 / -1o-dighgal |.C ' |
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[0087] The DSP 802 or some other form of controller or central processing

unit operates to control the various components of the MS 10 in accordance with

embedded software or firmware stored in memory 804 or stored in memory
contained within the DSP 802 itself. In addition to the embedded software or
firmware, the DSP 802 may execute other applications stored in the memory 804 or
made available via information carrier media such as portable data storage media
like the removable memory card 820 or via wired or wireless network
communications. The application software may comprise a compiled set of
machine-readable instructions that configure the DSP 802 to provide the desired
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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
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WO
2012/ 025€3P8G/ gpmlmqyg;mglmiedppgpnsscreen capability and also display text and/or
graphics to the user. The LCD controller 832 couples the DSP 802 to the LCD 830.

[0095] The CCD camera 834, if equipped, enables the MS 10 to take digital
pictures. The DSP 802 communicates with the CCD camera 834 via the camera
controller 836. In another embodiment, a camera operating according fo a

technology other than Charge Coupled Device cameras may be employed. The
GPS sensor 838 is coupled to the DSP 802 to decode global positioning system
signals, thereby enabling the MS 10 to determine its position. Various other
peripherals may also be inciuded to provide additional functions, e.g., radio and
television reception.

[0096] Fig. 7 illustrates a software environment 802 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 904 provide drivers for the UA hardware with standardized interfaces that are
accessible to application software. The operating system drivers 904 include
application management services (“AMS”) 906 that transfer control between
applications running on the MS 10. Also shown in the figure are a web browser
application 908, a media player application 910, and Java applets 912. The web
browser application 908 configures the MS 10 to operate as a web browser, allowing
a user to enter information into forms and select links to retrieve and view web
pages. The media player application 910 configures the MS 10 to retrieve and play
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WHAT IS CLAIMED IS: 1. A nethod for comrunicating with a network,
conprising: receiving an assignnent of first tineslots for uplink

comuni caWDaney025573 receiving an instruction to reducePommP@niosdF’s o a set
of timeslots, the set of tinmeslots having a nunber of tirneslots |ess than
a nunber of tineslots to be nonitored in accordance with the assignnent;

recei vi . egat. L.V e 1 | I S  ously
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nore ragio.bl ocks and before receiving a second instruction to reduce

noni torﬁ%&j"o'?%@\ﬁgfaﬁ%ﬁbﬁgﬁ??rgm'ng to the set of tinmeslots. 2. The nethod of

cl ai m 1[ooRAE! udi nPhe aiiSer Or exmeeys rdpvice i129; rarat iotivert compdnertsmdeseriradng t o
{1 2t Bt BT, SRR UL SolRaBAL et 1, {Bob, 38 effhouing
set of [nstraslioissrdlatetiudithg aetibys tieseritleadt aboyzon Fidi 8 lilluatratgsl amkxamplaiot e
U e ACELIR A3 X TS T T
acknow gggedreforef erabediafent® disdl@stidd hekginks Iraraeiditiope to gite iptoeesyongl &0 adi o
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1, incl yg@o09night inclubl€Chtwone c@hnbﬂﬁkﬁfgfﬂﬁé@i@eﬁrmd, hendehveickesd ahemory
pre-enptive retransm ssion is require nd
(RAM) 1030, read only memory (ROM) a1040, secondary storage 1050, and
input/output (I/0) devices 1060. In some embodiments, a program for implementing
the determination of a minimum number of HARQ process 1Ds 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 execuies 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). While 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 multiple
processors. The processor 1010 may be implemented as one or more CPU chips.
[0099] The network connectivity devices 1020 may take the form of modems,
modem banks, Ethernet devices, universal serial bus (USB) interface devices, serial
interfaces, token ring devices, fiber distributed data interface (FDDI) devices,
wireless local area network (WLAN) devices, radio transceiver devices such as code
division multiple access (CDMA) devices, global system for mobile communications
(GSM) radio transceiver devices, worldwide interoperability for microwave access
(WIMAX) devices, andfor other well-known devices for connecting to networks.
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WO 2012/ 025573PCT/ EP2011/ 064578 after retransmtting the at |east one
of the one or nore radi o bl ocks and before reducing nonitoring to the set
of tinmeslwo2o1pess7er m ng a second retransm ssion of at lpeagr2anmc4sst he one
or nore radio blocks. 6. The method of claim1l, wherein retransmtting the
at | east one of the one or nore radi o blocks includes using at |east one
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after receiving a retransm ssion of the at | east th
Fadi 0 bRGERSE Fhalastic SODAYADRL N FRER SEDIFR h G HaGLIdesh T GPURE SRR o

stationgfgh ra%dmawmgk%ﬁ M0 otiferameia. OfTHe trBASsiver EehpoRémt 23 heght he

nobi |l e station has reduced. a set of tineslots being nonitored by the nobile
st at i oniNclideneseparater recriviIGt and  grangpuiting Wﬂsofogclaai ﬁ’f"g(e eV he
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acknow edgenent of one or nore radi o _blocks are transmf{ted in a single

radi o bhag keen 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
hetwork 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
over-flow data storage device if RAM 1030 is not large enough to hold all working
data. Secondary storage 1050 may be used to store programs that are loaded into
RAM 1030 when such programs are selected for execution.
[00102] The I/O devices 1060 may include liquid crystal displays (LCDs), touch
screen displays, keyboards, keypads, switches, dials, mice, track balls, voice
recognizers, card readers, paper tape readers, printers, video monitors, or other
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10. The nethod of claim8, wherein the set of tineslots is identified
within a radio link control data bl ock. 11. The nethod of claimS8,
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I's required; and after receiving the retransm ssion of the at |east

one of 0 . e ogks : 1.0Nj : h bile

otat | orREEAPER ThelPRIEEE, st B Midt Re bOgkiboRl e B0

st at i oncdropomentsdtthel/Q deviess d060 instead of ngimaddition s beingi nomponent efast

one of fhe qne_or radi.o.bl,ock ) f i '

0 r anani 8 neguend Eol i HRRERs 1628 BT BLARE, fe, 0 Uelchs MR AAY be

previ ouwbstamtmlyhnﬁitrtilad tbyvarirusnobmpenentst depictet in thbgirevieuslyadesdriliedng an

instruction to il e statjon,.to r ni. [ to a set of

ti mesl ofi@wing gf %h?ﬁlglgonﬁq’%’&ﬁcﬂstb?é*'sfﬂ?%x ?%éﬁg{}ﬁeﬂrﬁ{q@gm tting the at |east

oneI of fooeozne orV\lrmaeseadiad) &mmbolisnénis| hdes beemgpatvidezghdh e present ce on

at | east, one tinmeslo hat 1 s ,not w.thin,.the set of tineslots 14. A

Tt hod fisHOSiAN shad § JocerstaSi gtk tgeﬁ'%‘??%‘?ﬁ’,es%sg%'ﬁi@di@:et‘h"ds iy v

]E ransm gfinbBgiedinini rnfahy mﬁérlfgpdcﬁ}df@ﬂnmlmtﬁk@ltﬁe@hm fromntbiei St e sedpeeof of a
irst assignment of tineslots for uplink communications; ~transmtting

a negat ﬂ\‘?egrz?@ﬁ%wsél?é@ﬁ%ntﬂlﬁ péeq%wﬁ@égnw‘esr as & @Ieo%q{?'qﬁr‘égi%@f@tr&“’e

t ransni 4@ éobYedtheived Rirdethet iftdr@ioh i8Hdt to be lirhitéd 3arithd detailergivén deadinon of

resources on a hunber of tineslots, wherein the allocation of .resources on

one or ek examiles s warigusRigments B5EAMPLECRIR MaY PELIMKRIRRT OF HIRYIGHEY Kt i's
not Wi t B nkh8ystERSE cetaih RatliidsThapbeidnitea oPhottimPRihekd.

[00104] Also, technigues, 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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15. The method of claim 14, including, after transmtting the allocation of
resources, when the nunber of tineslots on which resources are allocated is
equal to wbeorumbszs of radi o bl ocks, determ ning that tkRreTmpRéthecssrati on is
nonitoring the subset of the first assignment of tinmeslots. 16. A nobile
station, conprising; a processor, the processor being configured to:
receive an assignnment of first tinmeslots for uplink conmunications; WO
2012/ 025573PCT/ EP2011/ 064578 receive an instruction to reduce
nmonitoring to a set of tinieslots, €h&IM&t of tineslots having a nunber of
timeslots | ess than a nunber of tineslots to be nonitored in accordance

with the assignnent; receive a negative acknow edgenent of one
or nore radi o bl ocks previ ous|WHATaWsGLAIMBDX IS a network; retransmit at
| east one of the one or nore radi o bl ocks; and after

retransmtting the at | east one of the one or nore radi o bl ocks and before
receivimng a Aenehnddifoscasmmmimating withda eetwanki t:mm'prigingr educe nonitoring to
the set of tineslots. ti.on m 16, .wherein the

processor i s'EEMTGAEY @aspgmeé&pgﬁrqtgg@s\ﬁ ﬁéﬂﬁ'ﬁh&?ﬂﬂ?%'&ﬁt 5 r educe

moni toring t dehfing ﬁh iAbtriétiFRSIoOfetiRBANBRAGHHRY foeatg‘étrtﬂ tiﬂ%ﬁlé@r tﬁwsépot he
set of tlfTESlOtS r educe m)n|tor|ng to a second set of tinesl OtS t he

second traeslots thavirgs Iaomlmhﬂfl ofd timgstnts yiess rthen oa snupber whi tieslatsu o ibek

resource all ocation ecei ved .The nobile station of claim 16,
wher ei nMoRge %@&%’8?@% 'ﬂ? ﬁ&uqsesdgqrggn’ﬁ, eceive an indication fromthe

network that rébbﬂnﬁgfﬁtnég%tm@bbﬁﬁ@mleﬂgemnt sf bAEWF heste radid blocks privicsly
retransmtting the at |'east one of the one or nore radio bl ocks and before

r educi nfangmitiegrioripe Netweik; set of tineslots, performa second
retransm ssi Péira?\fsn‘ﬁftinb%ﬂ%as? %‘ﬁecgf t}tné“ang "¢ nfére' TR ﬁla&s? abocks.

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.

2. The method of claim 1, including, after receiving an instruction to reduce
monitoring to the set of timeslots and before reducing monitoring to the set of
timeslots, reducing monitoring to a second set of timeslots, the second set of
timeslots including only timeslots upon which an uplink resource allocation may be

received.

3. The method of claim 1, wherein the instruction to reduce monitoring to the set
of timeslots and the negative acknowledgement of one or more radio blocks are

received in a singie radio block.

4. The method of claim 1, wherein the set of timeslots is identified within a radio
link control data block. ‘

5. The method of claim 1, including:
receiving an indication from the network that pre-emptive retransmission is

required; and
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19. The nobile station of claim 16, wherein retransmtting the at |east one
of the one or nore radi o blocks includes using at |east one resource on at

| east onewOi202126873t hat is not within the set of tinmesl ®C3/EP200/0645he nobi | e
station of claim16, wherein the processor is configured to receive the
negative acknow edgenent of one or nore radi o blocks previously transmtted

to the net M{.ﬁfer%{rag&nﬁfj@ne 808 6ﬁb$éfﬂ#6tdr@“ortrﬁoféﬁﬁbq@b[HéRsfaﬂH'H&on‘éO the

set of tineslots et wor k corrponent conpri si ng:
2012/ ozmem@maﬁm’]m tothe 7St af punm@sopeﬁmmngmmﬂrretrenﬁ@lasm ofatr ed

to: t an I_%\Oment of&f{5 b t timeslots for uplink conmunications;
transm onq]g{ A 9T AR BIRi toring to a set of timeslots, the set

of ti rreslots havi ng a nunber of tinmeslots |ess than a nunber of tineslots
to be nonitored in accordance with the assi gnment transmt a
negat i v& ackheavneethedwiclaim dnwhereinseiEans gﬂhﬁ:ﬂ%le@sbon@@éme OB ed

f rom a Fﬁ‘@g% r%dlétbg%%'}ngwggg 'u\é?ngaaf %‘a%f"‘Bﬁg‘rééétﬂee% ?t; Iglagfat?%? ARfshlt tﬁg'te one

nor e ransm ssi on of

the at kaagtwibnetief sdthd tioeslsts. nore radi o bl ocks and before transmtting a
second instruction to the nobile station to reduce nonitoring to a set of
tinmeslots, determine that the nobile station has reduced a set of tineslots

bei ng mpni t ofgd v b5 6f BRI £ wiHeibihPBcifing e ndghtiv adkriBwfieicment of one

or more radio blocks previously transmitted to the network occurs before receiving

an instruction to reduce monitoring to the set of timeslots.

8. 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;

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

receiving a refransmission 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.

9. The method of claim 8, wherein the instruction to reduce monitoring to a set of
timeslots and the negative acknowledgement of one or more radio blocks are

transmitted in a single radio block.

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

link control data block.

11.  The method of claim 8, including:
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22. The network conponent of claim 21, wherein the processor is configured
to: transmt an indication to the nobile station indicating that

pre- enpt iwe 20etma3T3m ssion i s required; and af t er Pce&mEPRMIlOEHSTHe
retransm ssion of the at | east one of the one or nore radi o bl ocks and
before determ ning that the nobile station has reduced the set of tineslots

peing moni ! of g ikidd' S RRfideion! & WAL hobild Staiidh, BlaiddtHE St Jue/dighue 2

retransm ssi one of thé oné or e networ k

conponefdtrapisnilssibmis2requivbés amdy t he processor is configured to transmt a
negati ve acknow edgenent of one or nore radi o bl ocks Frevi ously transmtted
by the nobi | aft&t iECEiND e ansayasieon of His ahlepatens of thsnoe of REOTRIBAI%

stati Onbl59k§ e.fcl’{bgﬁm | H%érﬁﬁniﬁ&tl}ﬁg?gcheoﬁworbilg‘aﬁh%ﬁ' I?asz‘}ed%}ét?jo’fﬁé WK of

conponent o erein rocessor is configure retransmt
t he at timeskot®beingf mohéomaeby thermnabileasiatobliodks setiofidinasldteastceivieg a

resource on at, |l.eas e tineslot that is.n ithin the set of tineslots.
retransmission o a? I?eas{ one o* t%e one or radio gfocw;.

12.  The method of claim 8, wherein transmitting a negative acknowledgement of
one or more radio blocks previously transmitted by the mobile station occurs before
transmitting an instruction to the mobile station to reduce monitoring to a set of

timeslots.

13. The method of claim 8, wherein retransmitting the at least one of the one or
more radio blocks includes using at least one resource on at least one timeslot that

is not within the set of timeslots.

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

transmitting an instruction to the mobile station to monitor a subset of a first
assignment of timeslots for uplink communications;

transmitting a negative acknowledgement of a number of radio blocks
previously transmitted by the mobile station; and

transmitting an allocation of resources on a number of timeslots, wherein the
allocation of resources on one or more timeslots allocates resources on at least one

timeslot that is not within the subset of the first assignment of timeslots.

15. The method of claim 14, including, after transmitting the allocation of
resources, when the number of timeslots on which resources are allocated is equal
to the number of radio blocks, determining that the mobile station is monitoring the

subset of the first assignment of timeslots.

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

receive an assignment of first timeslots for uplink communications;
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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 one or more radio biocks
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.

17. The mobile station of claim 16, wherein the processor is configured to, after
receiving an instruction to reduce monitoring to the set of timeslots and before
reducing monitoring to the set of timeslots, reduce monitoring to a second set of
timeslots, the second set of timeslots including only timeslots upon which an uplink

resource allocation may be received.

18.  The mobile station of claim 16, wherein the processor is configured to:

receive an indication from the network that pre-emptive retransmission is
required; and

after retransmitting the at least one of the one or more radio blocks and before
reducing monitoring to the set of timeslots, perform a second retransmission of at

least one of the one or more radio blocks.

19.  The mobile station of claim 16, wherein retransmitting the at least one of the
one or more radio blocks includes using at least one resource on at least one

timeslot that is not within the set of timeslots.

20. The mobile station of claim 16, wherein the processor is configured to receive
the negative acknowledgement of one or more radio blocks previously transmitted to
the network before receiving an instruction to reduce monitoring to the set of

timeslots.

21. A network component, comprising:
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a processor, the processor being configured to:

transmit an assignment of first timeslots for uplink communications;

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;

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.

22.  The network component of ¢claim 21, wherein the processor is configured to:
transmit an indication to the mobile station indicating that pre-emptive
retransmission is required; and
after receiving the retransmission of the at least one of the one or more radio
blocks and before determining that the mobile station has reduced the set of
timeslots being monitored by the mobile station to the set of timeslots, receive a

retransmission of at least one of the one or radio blocks.

23.  The network component of claim 21, wherein the processor is configured to
transmit a negative acknowledgement of one or more radio blocks previously
transmitted by the mobile station before transmitting an instruction to the mobile

station to reduce monitoring to a set of timeslots.
24.  The network component of claim 21, wherein the processor is configured to

retransmit the at least one of the one or more radio blocks using at least one

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

-33.



