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CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and incorporates by reference U.S.
Provisional Patent Application No. 61/171,435 which has the same title and was filed
on April 21, 2009.

BACKGROUND

[0002] The present disclosure relates generally to data transmission protocols in
mobile communication systems and, more specifically, to systems and methods for
reduced timeslot monitoring durin‘g data transmission.

[0003] As used herein, the terms "mobile station” (MS), “user agent,” and "user
equipment” (UE) can refer to electronic devices such as mobile telephones, personal
digital assistants, handheld or laptop computers, and similar devices that have
network communications capabilities. In some configurations, UE may refer to a
mobile, wireless device. Such UEs that are mobile, wireless devices may or may
not include a subscriber identity module (SIM) card. The terms may also refer to
devices that have similar capabilities but that are not readily transportable, such as
desktop computers, set-top boxes, or network nodes.

[0004] A UE may operate in a wireless communication network that provides for
high-speed data communications. For example, the UE may operate in accordance
with Global System for Mobile Communications (GSM) and General Packet Radio
Service (GPRS) technologies. Today, such a UE may further operate in
accordance with Enhanced Data rates for GSM Evolution (EDGE), or Enhanced
GPRS (EGPRS) or Enhanced GPRS Phase 2 (EGPRS2).

[0005] EDGE/EGPRS/EGPRS2 are examples of digital mobile communications
technology that allows for increased data transmission rate and improved data
transmission reliability. It is often classified as a 2.75G network technology.
EDGE has been introduced into GSM networks around the world since
approximately 2003, initially in North America. EDGE/EGPRS/EGPRS2 may be
used in any packet-switched application, such as those involving an internet
connection. High-speed data applications, such as video and other multimedia
services, benefit from EGPRS' increased data capacity.
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[0011] Depending upon the system, Extended Dynamic Allocation (EDA) may
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possible to release the assigned resources, this may lead to a user-perceived delay

when further data is to be sent, since the resources may be re-established.
BRIEF DESCRIPTION OF THE DRAWINGS

- [0013] 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.

[0014] FIG. 1 is a block diagram of an exemplary communication system which
includes user equipment (UE) such as a wireless or mobile communication device
which communicates through a wireless communication network with a base station
(BS),

[0015] Fig. 2 is a flow chart setting forth the steps of an example method for
reducing the number of timeslots monitored during data transmission between UE
and a BS;

[0016] Fig. 3 illustrates an example for defining a trigger through the absence of a
downlink transfer and an uplink transfer for a period of 1 second, or a period in which
5 consecutive USFs are unused and no downlink transfer occurs, whichever
happens earlier;

[0017] Fig. 4 illustrates an example for defining a trigger through 1 consecutive
second of no data transfer; ‘
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wherein the timeslots to be monitored for uplink state flags (USFs) are reduced as a
result of multiple unused USFs;

[0021] Fig. 8 illustrates another example of using a timeslot reduction algorithm,
wherein a trigger is used for the reduction of both USF and downlink monitoring;
[0022] Fig. 9 illustrates an example of using a timeslot reduction algorithm with a
downlink dual carrier assignment, wherein the trigger algorithm and any ongoing
reduction in monitored timeslots continues after an assignment message is received;
[0023] Fig. 10 illustrates an example of using a timeslot reduction algorithm with
an extended dynamic allocation (EDA) protocol when a reduced set of timeslots is
being monitored;

[0024] Fig. 11 illustrates another example of using a timeslot reduction algorithm
with an extended dynamic allocation (EDA) protocol when a reduced set of timeslots
is being monitored and the timeslots being monitored vary over time;

[0025] Fig. 12 illustrates an example of using a timeslot reduction algorithm with a
reduced transmission time interval (RTTI) in the downlink and/or where RTTI USF
mode is used to allocate uplink resources;

[0026] Fig. 13 is a sequence diagram illustrating an implementation of the présent
disclosure having a single trigger, wherein the trigger rules vary between a network
and a UE;

[0027] Fig. 14 is a sequence diagram illustrating an implementation of the present
disclosure showing that the timeslots that the network believes the UE to be
monitoring are a subset of those that the UE is actually monitoring; and

[0028] Fig. 15 is a sequence diagram illustrating an implementation of the present
disclosure with an RTTI assignment.

DETAILED DESCRIPTION

[0029] The present disclosure provides a system and method for reducing
timeslots for monitoring during data transmission.
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triggering an automatic reduction in a number of timeslots monitored by the user
equipment to less than the predetermined number of timeslots.

[0031] In one implementation, the present system includes a UE for use with a
communications network including a base station. The UE comprises a processor
configured to receive a timeslot assignment from the base station for uplink and/or
downlink communications with the base station, monitor a predetermined number of
timeslots assigned for communications based on the timeslot assignment received
from the base station, track usage of at least a portion of the timeslots assigned for
one of uplink and downlink communications and upon usage of at least a portion of
the timeslots assigned for one of uplink and downlink communications reaching a
threshold, trigger a unilateral adjustment of a number of timeslots monitored to- less
than the predetermined number of timeslots.

[0032] In another implementation, the present system includes a base station
configured to communicate via a communications network for communicating with a
UE. The base station includes a processor. The processor is configured to
determine timeslots for uplink and downlink communications with the user
equipment. The user equipment is configured to monitor the timesiots. The
processor is configured to track usage of at least a portion of the timeslots for uplink
and downlink communications, and upon usage of at least a portion of the timeslots
for uplink and downlink communications reaching a first threshold, trigger a reduction
in the number of timeslots allocated for uplink and downlink communications.

[0033] The various aspects of the disclosure are now described with reference to
the annexed drawings, wherein like numerals refer to like or corresponding elements
throughout. It should be understood, however, that the drawings and detailed
description relating thereto are not intended to limit the claimed subject matter to the
particular form disclosed. Rather, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the claimed subject
matter.

[0034] As used herein, the terms “component,” “system,” and the like are
intended to refer to a computer-related entity, either hardware, a combination of



[0024] Fig. 11 illustrates another exanple of using a tineslot reducti

al gor

Ithmw th an extended dynam c all ocation (EDA) protocol when a r

on
educed

set of tiwebmir=2303 bei ng nonitored and the tineslots becwgBro/doosisd vary

over
r educ

time; [0025]Fig. 12 illustrates an exanple of using a tineslot
tion algorithmw th a reduced transmssion tine interval (RTTI)

in the

down! i rdwade oandheofbwaEeT| saftvareoder isoftwaeel ino exerulion.e feri examelgaudces;

[ 0026
prese
bet we
illus
times

) ; : : ; Crat e ;
ool e REBERF SolimARa® bee'd AtjcRas ol GTB hakb ol
gprogessinvark objedt,aatxec0tEbl¢, Fa ghrdad iof exesutiarnaecpiigs@ma@nd/or a

| thb ey k0T HER, Bout IF AP REAR Rl SH SFeaBtp okl

t he
vary

t he
set of

t hose ¢draputenecddE biesa acampbhentno rieo or mypreacdnjf@d@Bls-ingay 18side withiegaence

di agr
RTTI

Webky b Wred HTBEER A b a LorhPEnBRERE o' RELAM Br'bhE
computer and/or distributed between two or more computers.
[0035] The word “exemplary” is used herein to mean serving as an example,
instance, or illustration. Any aspect or design described herein as “exemplary” is
not necessarily to be construed as preferred or advantageous over other aspects or
designs.
[0036] Furthermore, the disclosed subject matter may be implemented as a
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).
Additionally, it should be appreciated that a carrier wave can be employed to carry
computer-readable electronic data such as those used in transmitting and receiving
electronic mail or in accessing a network such as the Internet or a local area network
(LAN). Of course, those skilled in the art will recognize many modifications may be
made to this configuration without departing from the scope or spirit of the claimed
subject matter.
[0037] Referring now to Fig. 1, a block diagram of an exemplary communication
system 100 includes a UE 102 (one example of a wireless or mobile communication
device) that communicates through a wireless communication network 104.
Depending upon system requirements, the present system 100 may be used within
other communication systems having different implementations. The UE 102 may
include a visual display 112, a keyboard 114, and perhaps one or more auxiliary user
interfaces (Ul) 116, each of which are coupled to a processor or controller 106. The
processor 106 is coupled to a memory 107, radio frequency (RF) transceiver circuitry

an



DETAI LED DESCRI PTI ON [ 0029] The present disclosure provides a system and
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anot hel"PUlbI| enent ati on, the present systemincludes a base station
[0038] The UE 102 sends communication signals to and receives communication

signals from the network 104 over a wireless link via the antenna 110. The RF
transceiver circuitry 108 performs functions similar to those of a tower station 118
(for example, a base transceiver station (BTS)) and a base station (BS) or base
station controller (BSC) 120, including for example modulation/demodulation and,
possibly, encoding/decoding and encryption/decryption. To this end, the BS 120
may include, for example, a processor 121 and memory 122. It is also
contemplated that the RF transceiver circuitry 108 may perform certain functions in
addition to those performed by the BS 120. It will be apparent to those skilled in art
that the RF transceiver circuitry 108 will be adapted to particular wireless network or
networks in which the UE 102 is intended to operate.

[0039] The UE 102 includes a battery interface 134 for receiving one or more
rechargeable batteries 138. The battery 138 supplies electrical power to electrical
circuitry in the UE 102, and the battery interface 134 provides for a mechanical and
electrical connection for the battery 132. The battery interface 134 is coupled to a
regulator 136 that regulates power to the UE 102. The UE 102 may be a handheld
portable communication device, which includes a housing that carries and contains
the electrical components of the UE 102 including the battery 138. The UE 102
may operate using a subscriber identity module (SIM) 140 that is connected to or
inserted in the UE 102 at a SIM interface 142. The SIM 140 is one type of a
conventional "smart card" used to identify an end user or subscriber of the UE 102
and to personalize the device, among other things. To identify the subscriber, the
SIM 140 may contain user parameters such as an international mobile subscriber



configured to conmuni cate via a conmuni cati ons network for comunicating
with a UE. The base station includes a processor. The processor is
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thread of execution, akﬁr_o ram and/ or a conputer. of illustration,
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di st r i RMBUtEsetafe diheoc@HiPmant coayunet snormally be capable of wireless
communication and may be adapted to connect to and effectively assume control of

the RF transceiver circuitry 108 and the antenna 110 of a single-unit device such as
one of those described above.

[0041] The UE 102 communicates with and through the wireless communication
network 104. The wireless communication network 104 may be a cellular
telecommunications network. The wireless network 104 may be configured in
accordance with the requirements of General Packet Radio Service (GPRS) and
Global Systems for Mobile (GSM) technologies. Alternatively, UE 102 may further
operate in accordance with Enhanced Data rates for GSM Evolution (EDGE) or
Enhanced GPRS (EGPRS). In such an environment, the wireless network 104
includes the base station (BS) 120 with the associated tower station 118 and also a
Mobile Switching Center (MSC) 123, a Home Location Register (HLR) 132, a
Serving General Packet Radio Service (GPRS) Support Node (SGSN) 126, and a
Gateway GPRS Support Node (GGSN) 128. The MSC 123 is coupled to the BS
120 and to a landline network, such as a Public Switched Telephone Network
(PSTN) 124. The SGSN 126 is coupled to the BS 120 and to the GGSN 128, which
is in turn coupled to a public or private data network 130 (such as the Internet). The
HLR 132 is coupled to the MSC 123, SGSN 126, and GGSN 128.

[0042] The station 118 is a fixed transceiver station, and the station 118 and BS
120 may be referred to as transceiver equipment. The transceiver equipment
provides wireless network coverage for a particular coverage area commonly
referred to as a “cell.” The transceiver equipment transmits communication signals
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BS 120 is agnostic to higher layer protocols and applications, and cannot determine

whether or not further data may be sent by the UE 102. In these examples, the
network 104, and in particular the BS 120, are not able to determine whether
additional network communications will take place, or whether there will be some
delay due to waiting for user input.

[0047] As shown by these examples, difficulies may be associated with
bidirectional assignments coordinated between the BS 120 and UE 102.
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it ers,

[0049]  Alternatively, in some cases, it is possible to use an ‘extended uplink TBF
mode’ for the network 104 and, thereby, allow an uplink TBF to continue, even
though the UE 102 has nothing to send. The BS 120 may require the UE 102 to
respond to all uplink allocations (for example, signaled by valid USFs) by sending
dummy blocks when the UE 102 has nothing else to send, or may allow the UE 102
to simply ignore USFs that it has no use for. A similar approach is permitted for the
downlink, where the network 104 can ensure that the TBF is maintained, even
though there is no data to send, by sending dummy blocks. When new data is to be
sent, it is sent using the existing resources. This process maintains the coordinated
DL, UL, and monitoring algorithm utilized between the UE 102 and BS 120 and
control of the BS 120 over allocating resources. However, while allowing for quick
resumption of data transmission, this process is a substantial energy drain on the
battery 138 of the UE 102 because the UE 102 must continuously monitor the
network 104 communications and send dummy blocks to maintain access to data
transmission services.

[0050] In other attempts to address these issues, explicit signaling may be
specified by the network 104 to tell the UE 102 that it may monitor only a subset of
timeslots corresponding to its existing assignment. This is in effect a promise that

12
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process block 204. The usage of each monitored timeslot is tracked at process
block 206. The usage of each timeslot is then compared to a usage metric at
decision block 208. As will be described, this usage metric may act as a threshold
value against which the tracked usage is compared. For example, the threshold
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trigger event has occurred, the timeslots to be monitored by the UE 102 are reduced

or the timeslots used by network 104 to send downlink data or USFs to the UE are
reduced, or both. In one example, trigger parameters may be specified in a
communication standard, defined in assignment messages and/or established during
packet data protocol (PDP) context establishment procedures, specified and/or
signaled at TBF establishment or modification, or any combination of these.

[0055] In one implementation, basic triggers are specified. The basic trigger
definitions include parameters, for example, such as a time limit or a number of non-
responded-to USFs. The basic triggers may also be communicated at TBF
establishment or modification or, alternatively, at PDP context establishment, with
the BSC being informed during PFC negotiation for example.

[0056] A trigger may be designed to detect a lack of data transmissions by both
the network 104/BS 120 and UE 102 over a period of time. The trigger may be
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t he
had yet to exceed the predetermined threshold.

[0058] However, turning to Fig. 4, as illustrated, the trigger may be caused by the
time period 318 (during which no data transfer occurred) exceeding the
predetermined threshold. Only four unused USFs 308-314 had occurred before the
predetermined time period elapsed and, as described in this example, the threshold
for unused USFs was 5.
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during PFC negotiation for exanple. [0056] A trigger may be designed to
det ect chamngl UD: and uRlink sharnalsiizare yseet nin 1S Fetewrilipldernioiang UE
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predetermined time period elapsing is triggered and timeslot monitoring reduction
may take place. In this example, timeslot reduction applies independently to the
two pairs of carriers (300 and 302) and (300" and 302'). Therefore, with respect to
downlink channel 300 and uplink channel 302, no timeslot monitoring reduction is
triggered because a subsequent downlink communication 322 is sent and two uplink
data communications 324, 326 are sent, thereby avoiding a trigger based on a
predetermined time period between communications elapsing or consecutive unused
USFs.

[0061] Although a trigger may be based on the lack of uplink activity alone, such
a trigger may result in inefficient system operation. As illustrated in Fig. 7, the
timeslots to be monitored for USFs are reduced as a result of multiple unused USFs
308-316. Due to the commonality of timeslots used for USF monitoring and
downlink data transfer 304, however, the reduction in USF timeslots may not save
substantial battery power because some or all of these timeslots will still be decoded
to receive the downlink data 304. Furthermore, if the downlink data transfer 304
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may result |n |neff|crent systentoperatron As |Ilustrated |n Frg 7 the

o o o 1 1N o o o



triggers an upper-layer request to transmt uplink data, there could be a
del ay or poorer uplink bandw dth as the nunber of tineslots which can be

al | ocat edwOreotoie230pl i nk i s reduced. Referring to Fig. 8ramcR0MGonISNg Wit h
the example fromFig. 7, if the downlink transfer 304 is followed by a
pause in _data transm ssion, while, for exanple, the user reads/watches the
downl oBeried aftenthedasiassignmant hdiarei @gétggwtsmawmlﬁdwgglgnme&ts!uwam d
occur pANYRMrin the case illustrated in Fig. 8. That is, either the
predetermned tine period 318 would el apse or the trigger would be raised
due t o[0965} i ndn e @ﬁﬁ@éﬁaUSFs?%wU Messaaes oo example arsigning eeMweial i ty
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SuceoseranORt B0V sflest ot So R gl Ban e SRHERd offsihy Bk dslor i
104 orciiﬁeﬂ.aléz3|rgamm,san1~em bsagnmenhméssgfg?fﬁﬁﬂnohznd)dlf esaasg?ﬁftﬂggigﬁadesor c
o s oot By, pRe HHRL & recsidhd he st HuoR 4300 Mha airtan
corresw@r‘shd@gdtdha@ger |rﬁ(mspetdaj@n 102 may be t hat no data is sent in either

d t UE 10 d
hi chelfBPshoc 7 sSatoRanicatiothal Hhetipsier 10 et dhe MR AGH e ErsiRbob e
Wi th aarkwmﬁgaﬁmrreducmn Gﬂnﬁbﬂlto@doﬂhﬂas(dtﬁ)i ltel dedrinaes bﬁamﬁﬁ %)ss@rimer&ys'f em

may define a mninump n assi. e before any
[T gqeimessade . Goavaalas ittty Eiv.d 850 AR En SRRl Saa" Gn Moo ide 1.
add orag ent hﬁess%beoﬁeduéégtthéet@taﬁlséhmﬁ\mdof Peddurd&2 askimenl ©s iy @ FACKET
TI MES nmessa PACKET UPLI NK ASSI GNVENT nessa ?{g% HANDOVER

mwm@'ﬁé@%&@@fa gﬁ% avae m&@tanﬁﬁ%ﬁgem& InEatugei s nupRenq ePdds or

i nacti Nﬂnbﬁloﬂ#b?cﬁdtﬁﬁeéﬁmﬁ@ﬁtﬁéfds@%rﬁb{eﬁthﬁna rbﬂﬁ@fan@éﬁﬂ tﬁbttirﬁéslaﬁVedmloﬁt art
unt|I sone s emeqeﬁ)(y time eriod after | ast a55| gnnent .
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"assi gRlgeAth LR}BG%@?gﬁ’ﬁ%n‘?UVHB@' @ 'PTQHHB(%’( '"['Qﬁ%@] Mavt I‘i’éh@é%’e t hat
an aSSﬂngf&mtaw$é§ﬂﬁo(ﬂn@raé§1@1méﬁ massdg#Ni Ng new, or

[0067] Referring to Fig. 9, a dual downlink and uplink channel system is illustrated
receiving an assignment message after timeslot reduction is triggered. The
downlink channel 300, uplink channel 302, second downlink channel 300’ and uplink
channel 302’ are used. Using the system, multiple downlink data transmissions
may occur simultaneously, such as the downlink data transmission 304 and downlink
data transmission 304’, on each downlink channel 300, and 300. Alternatively,
data transfer may occur independently on a single channel, as indicated by the
downlink data transmission 342. Similarly, data uplink transmissions, such as the
data transmission 344, may occur simultaneously, quasi-simultaneously, or
independently, as required by various specifications or system requirements. As
shown on Fig. 9, a trigger occurs on the downlink channel 300' due to the expiration
of a predetermined time period 346 initiating timeslot monitoring reduction. After
timeslot monitoring reduction is triggered, an assignment message 348 is issued to
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different resources) is sent to the UE, the overall tineslot reduction
procedure may either restart conpletely, with all tineslots that are part
of the newmoassi/gesmnt bei ng nonitored, or nmay continue. PCW/GB2810/000805

i mpl ement ati on, an assignnent nessage resulting in an increase in resources
| eads to the tinmeslot reduction procedure being restarted, while an :
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as i ndiigatRE ndhitohifig FeMiittign data transm ssion 342, Simlarly, data upli nk
transm ssi ons, such as the data transm ssion 344, may occur simultaneously,
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{1 s 5 NERRAEABE iR tnfehiie 1o ARARRAMG, IR ond mpiBftdrRbtith, fle D102
downl i mtlfmaﬁhﬁmetwod< 104 dwi respondivgdorapoll m&aj@rMSF vath alpenyohblockand,
f ar thi
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whion YR 104 O mniking © DS rbBdERg] Bk BARRGR drdhdRE OEr e 1o
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etwor,k 104 can transmt USFs, downli nk

range of tirr@ gts dur{ %Whl eig j

data, BYMEMHRP Wlhﬂ}l' i 8P qf"? OSHBYUE 102. Dependi ng upon t he system
i npl eng@Ove} i orkaochotrigddr Magrrwéh ?escmuateltdtw:m grs@bciﬁg tinseslotta@dai:tn@g atggﬁltl'irhl gger
event pccurs to. initiate the ti nonj. or| reducti.on n_sone
ot erBh GRS no bR sTaress fik WS 5% reRuCHt it febh FagjBang takes blate

after a trigger is detected. For example, the reduced set of timeslots may be

determined by means of an algorithm known in advance to both the UE 102 and
network 104 (although UE 102 and network 104 may be configured to implement
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communi cate certain confirmation or synchroni zati on nessages to ensure both
UE 102 and network 104 are participating in the same, or equival ent

ti mesl ot wedunyizesvsactivities. For exanple, although it powyGBr0t0/d08805
preferable for explicit signaling fromthe network 104 to UE 102 to

i ndicate the tinmeslot reduction, the UE 102 may affirmto network 104 which
t i mesl differert tnggau)algmthmg). Wi hichetimeslot neduclionoalgotithen b impEement mags t he
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[0073] The tinmeslot reduction algorithmmay be configured to renove | ow
nunbered tinmeslots initially. This nmay be advantageous in cases involving
systens iwplementiosg EDA, for exanple, where EDA conti npes/dRrompmeosse when
timeslot reduction is in use (e.g., less than the conplete assignnent is
being nonitored by the UE 102) and the UE 102 may not have reduced its

ti nesljooz3]by The timesicinmducties &lgatithen pealye thebygonfigunedt toriemid«, lewd may

t her wi id hat. a U | | t i is th
ot enlBrpgpd e HelBrefoa N pan A ApoetRs eSS The
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al | owas hati expeciad Yy AbsiReve 13&' %4]%%@%%3%&2'\%}9%5&?@% yﬁgsi gned
ti nesigpsariRd herev@hitkt teso@ees bttdrt Vist e  mtentid eofUkse 1@étwarka 10dduced
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thns may be de k d

reduction algorithns >f 1 ned 1 ndependently for uplin ata and
downl iavoididhe pessibiikaripale mybiplehbEsaflOgr i & uedHre@ dMPEIHPHRY \iHalee ahR

upli nlg.ngﬁirg?{bﬁeqstlh%egg ettili%?eél(%]tnes' ots to be nonitored for USFs are reduced,

but no ¢ s made to the nonitoring for downlink data) or, jointly (for
exanpl! [@075f t ein somesimplementaiionsdthehdeterminalion ofiwhethgo&wRIA isktodzg HSe@s been
sent, (i I : i ed. 0 |4}

reduce% GEI%nAPQ%'eHi %a'%gugg &(ﬁ' %f&ﬁ\n{gnﬁa%ﬁg{éyt%: rs fdg%l‘gds)s' gthﬁé\r#\ﬁ Bfkr ?glg’efro g and

al gor i examsplernypyo prartse of amtdsgignmantbaessage. r s BecausarnleAs cani allovedad pair
conpri §j : | | ; f NP te

i ndepean'(?g%m?@%(f)léqé%a@g?}lﬂpg# u@ﬁ%n‘%gﬁg&%%7%?ﬁ%qu%§%m%ﬂﬂtsg??{ng réﬁuct I on
may beadyamtadeass tocdisablerEDAfot Es&bseredecetl mogitorifg stateif dbe oetwierkdsr or s)

e e O L LT
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[0076] Triggers and any associated timeslot reduction algorithms may be defined
independently for uplink data and downlink data (for example, so that after a
sustained period where no uplink data is sent, the timeslots to be monitored for
USFs are reduced, but no change is made to the monitoring for downlink data) or,
jointly (for example, after a sustained period where no uplink or downlink data has
been sent, timeslots to be monitored for both USF and downlink data are reduced).
In the case of a downlink dual carrier assignment, triggers and algorithms may
operate jointly over both pairs of channels (with each pair comprising one uplink
channel and one downlink channel), or may operate independently on each pair of
channels.
[0077]  Timeslot monitoring reduction may be specified to occur (in the absence of
loss of data/decoding errors) simultaneously (allowing for propagation delays,
transmission time and decoding delays) at both the UE 102 and network 104. In
one implementation, however, the reduction in timeslot monitoring occurs at the
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network 104 side first. This approach ensures that the network 104 is
conservative and will not overestinmate the tineslots being nonitored by the
UE 102. Rwo2ewmanpdod, in the case of poor radio conditiorsTasBtbmvoodssodi ng
errors by the UE 102, it is inportant that the network 104 not anticipate
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moni t ofd BEnd Qﬂ“?‘édeﬁié %?@Ja‘ﬁ'i;ﬁéYbedéuséOthfe' Eshob fAieH @BefRXti® and
initiated, for exanp the UE 102 failing to send an ant|C|pated dumy

bl ock. antifiatesya Hétm@eda}a trangmission need.dthee i 182 Mavhalech te siglawa@nyr v

level , refuchiBRVA tiR8dlofROrridnMBAd $S iMBw 8 RiK&E! Bah@wRE Yrandri8§idh tbh&aret hod
steps 200 illustrated wwth respect to Fig. 2, may be inplenented in a

syst en¥@fifoyi ng EDA, wherein a reduced set of timeslots is being nonitored
for CO[ﬁ@i‘?Q] catph Qi r tr@tsgst%ﬂ? hm%ﬁarﬁer\@F ion AR ‘FG? In¥aydidesdis ged.

depend| upon the i ment at i or may not apply when ti'nesl ot
reductF Cﬁ@"l'ﬁpﬂ"@ﬁﬁ' éﬂormgnrm hmm@%l@@nma%tm indicating fhe UE d02case,

wher e \ﬁgﬁue%%' 483 "éﬁé”?e&]x%[{%ﬁ OtFJr%ﬁlﬁenf'tﬁemﬁﬁe 1P’EO“ f :ﬂ?’H&é&rﬁotf or

USF on reduce t1 nmes as per reduction a I n one
exanpl egquirel ary respensentaiagUSEo, theHéEd‘tﬂ%lmaM(delaynﬂtﬁ tlewlcatrr@duptlmmtby

e ersentfo dTespRRRE R ineheiGRHCRETRANPASES rdliRER diffhmirasfbhdeth 8
i s forUShrtkenthe BE 82 mray delay ihe timesteigeduction bJEseogmgoanntem\sersno:mecs‘l ot 2
for a %F%&ﬁ&ggegggﬁ%éted via the downlink channel 300. If the UE 102

detects't or itself on the reduced set of tineslots (in tineslot
2 in t[@98ekanpheontrabkrthetUki 102 maynwisht tovindiaté éimgsilotniooitanimg redoioon al |

hi gher PETTRERGY. | sClimekES tedicioiloy i e o sthedn by O R AR,
recei \é‘éﬂlr(g toressindt ar|1D 2anti®jpaded dUmmlyt bicekex ahjs a)agt pr@ggﬁ%f?f)ﬂfvmesugslo\?g t[}ﬁe
OE 2050 RETAMCH fiaf 8o Bt ekt bl B RisPsufiSeS 1 etk o BRI T on
al gori [duanlt | s ahethadn dtéps mmhstratedndwiﬁ rebpedtE tdOFige@s malyiSIBef OL

t hen

Itself. ory educed et of tinmeslLots I mesl ot I n, thi

w1 mReReTed 75, BleA dhrlob, EB he AR i pdddi S B TR R S

recei vbdingt moaitbieid foriconiiduaicatien®lor)other data such as a USF. As previously
discussed, depending upon the implementation, EDA may or may not apply when

timeslot reduction as implemented by method steps 200 is active. In the first case,
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[ 0083] Al t hough the use of EDA in the above manner may result in efficient
transm ssion of a given anount of data using nmultiple blocks sent in the
sane radiwokbmek2meri od, the allocation of nultiple radipoThiBolosobgosnmeans
of EDA which are subsequently unused (because the UE has no data to send)
is inefficient froma systemcapacity point of view For exanple, if the
net worwhar@4ERAvappligsawhen dingslaioedustios is @ctivm, UEntGR manitors semdSF e UE

192 5 iS5ebfohd el 4, BSCUR FESERMGont. R omrbbielidRaul i

cannotindsigi 40, thedovaliakychannet 308eand [Lmﬂau]manoabsmpmmeat E&A ofAt he
o STbtad ol inB P P EbIEs Sk i BB ApgatBY, o

over erro SO t hat
i f onlandthe origaal oplinksasaigrnrmentid fon times!als \2e 13, Iaadl‘b Uhdbat pase,dbe Uk | s

ot wor 102, BPriGFLEReSton e {87 & PP 52 rhBSinfict 08 B Stk chApRePulif3

bal andhetWE 1i02odetetts tbetly@éI%fobr itselhion da¢e aeducadssetf itiomsslbisdin tumesl(E _102
ool & (ReneS T Bl Boph i wll acBrit i 3ie etnkndlihalods Bhalngt 55k Tod
%gndgée?lg‘rﬁdl\ﬁglénlilﬂmersﬂﬁg Bﬁﬁls gBhpaFg 386 metthave?ﬂr?ei ?emtelrorUEiqg;[éthlaMIdt |hgnUE
a1 gor THRPREUTA therAownlk bibeSiash, SRt e, B5r.hs uBSatelipRed A Fhe

t1 meslaid dwnmgewﬁn@re)t he USF is sent/nonitored. WO
2010/ 122303P GB2010/ 000805 Thi

h di cal | h
a0 T0EB, pEqarsal IBihg HeBaad et e B A BB Ap e e rady iR et o
mor eI t@atﬂcﬂdtﬂﬁ |5U§d:t{\/ék trﬁé OIE 1E2 nﬁ(ﬁgtoﬁs kbrog ke bh ake rmgudea firhdblot(8y ab e ek
ena (0] e netwar noQ avl n al | ver oC
Berl odhergdyet %?lgeﬂm]( ea'wun %?%Pgwt"%naﬁagfl t flugqlq %ﬁ%&ﬂﬁ%foaﬁanna
300 anﬁbelm%d His ¢S se?cQﬁ tim@m&@qluh\eﬁam Mhﬁsﬁeﬁédwpl&&nﬂ\eﬁq{wﬁlp{rﬁﬁsmn _

timeslots to vary over tife ustrated, the UE 102 receives an initial
upl i nioBG ﬁwﬁﬁih@“'v&n therfes whiege she downbink USFwag received (timesiet Rda th
nmoni tcg){d;g%@?duct ion is used with EDA enabled. In radio block peri od RBP1,

t he net wor 04 transmts a USE _358 via the downlink channel 300 to t he UE
102 i rl0P83kes| &"hﬁ’u%eﬁheZUS‘P foft RRAUIN 1be ahaveymannes @éMd’eSP{ 'ﬁ‘a? ffiglet it in

any Ortra'ﬂém@&dn' Mbﬂfeﬁ Zmodnt é‘f”@'até &élﬁ@"n‘&ﬂﬁﬁ@ ﬂ?b!cl@ %ﬂh&hé%m@%lénd 364

in the next radio peri od he network 104

reser %gcls Resied; .the@l@pgt%roftrnugip!%rq@sz prm rbyumeiaﬁlﬁ %&%wm@z arei t hout
know ng,naetiBRfly anu@ea (fbaexuyé lthe R9E Ut ho a&wla%ngéﬁd )i %ﬁi&eﬁthﬁmntg any

ot her UE for thls radi o eriod. [0086]1n the next radi o bl ock EQEI‘IOd
RBP3, Systemegapacity mttqfaﬂgm t 5op exampsgf the network 104 knows that the U

102 is using EDA, then, if it sends the UE 102 a USF in slot “n”, it needs to reserve
slot “n” and all of the uplink timeslots that are assigned to that UE 102 that are higher
than “n”, and cannot assign them to any other user.

[0084] In one |mplementat|on of the present system, where EDA is active, the
timeslots to be monitored may vary over time, for example, radio block period by
radio block period, so that if only one timeslot is monitored in any given radio block
period, it is not the same timeslot number in all radio block periods. This gives the
network 104 more freedom in allocating uplink resources to the UE 102 to balance
the tradeoff between efficient data transmissions from the UE 102 because it can
send data in multiple timeslots having only had to receive a single USF, and reduced
efficiency in overall management of the network 104 when the network 104 reserves
those uplink timeslots for UE 102 and the UE 102 does not use them. In this
implementation, in the timeslot reduction algorithm having EDA enabled, the network

104 and UE 102 know to vary the timeslot during which the USF is sent/monitored.
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for the UE 102 via the downlink channel 300 in tinmeslot nunber 3. If the UE
102 has data to send, it may send it in tineslots 3 and 4 (indicated by

el ement s 86208vid2®I0 on Fig. 11) in the next radi o bl ocleCpasB20t)/00BP4. As
such, the network reserves these two tineslots for thls UE 102 on the

upl i nk channel 302 (again it doesn't know if they be used or not) and

does nbhisanaychasge mmpﬂ@aémyp@iaﬂ@lv iveachrradin blqcmetslqsﬂ seich aliowg th

0087 USF
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t he UBvhilreducingathe penalbyrie, thetnatfugrl@m/ by éved hiavingrihis situation every rdie at ed

by el 3“89* 37{} on Fig. 11) in the next radio bl ock period, RBP6.
Accor di'ng 9 (l!le network reserves one tinmeslot in the uplink channel 302

for tHO0&E 10ForExample,sas |Ilssllratednns’.:tlgef1‘|tbeeiwrﬂlok ohennet §0Q ead aplinks t he

ena. ks 302 ibiekefit DA Jopje AlbB hoberaly BmBidie o SATp B AR, .o

net worAks iidtrated, thé LD 4 ORtreceilies GSFinihar uplirek aBlngIenhfantnreeSIots 21u°nbed 2.
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r eductblook plegodi RBRY, thohetwdrkyl(m tgam:*,mtﬂs aouSét bEs wasmecdmmhmlcaha!mebet ween

oni £ o1 @ e ATEIHBLE AN BER, T sh 5 A RE Bl ¥ ool R gy D' 10

dESCLI s alwway, orfdrt]le)frtmﬁa?d)ﬂs 2NI3 Iarmﬂ $Q|ndlmwbyte$erdem: 360§k 3ﬂ2|c§nnd 364or di ng
to the sar gor m so t e ti r u nmoni t ori ng
SCay (018 F el riheried dadiblock koo N4 1BhusthEaiivoh 108 seRBReh)
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nore of USFs 358, 366 372. [0089%(§surn|

owto Fig. 12,
i npl en?s datale $ind, Hemasend it inefyges 3rang @?%‘Q{ Gated 'b3|%%mﬁa?82%68 fRer e
RTTI ig701s4f Fig. tm lﬁowa nBikt adiboblodkeperidd, TRBIGE NAdesich, uhednbivarkl ocat e

upl i nk resources ere the times|lot reduction algorithmspecifies not only

on whi Eservasethese worisraslets fopdhisoHEr He2 Rvtihe melink ghagneb 304 @9 ity adi o

bl ock @sedrPdRndv Wthewm)b@ used SORbth Ahd BedsNiotiliaéay fiern &8 BARY otrsh 9ED! ock
perio Is allows”a further reduction in nonitoring requirenents bel ow

t hose T?Oé(ﬁrﬂjﬁrfé@l'otmo%t)éﬂ‘?d .one USF/ downl i nk radio bl ock per radio bl ock
per i 0dpgohP ShQMV'i'hé Rek &d.ol&ock*b%naet Rmﬂs 194 nagistk 1W4atrémni@l§wusmb7ghannel

300 a USF over timeslots 37 in a reduced radio b erlo of

10ns, fordheddked anwanbmdowmilrtmmam@oot innmesiot nemkearibn 'ééh*ﬁ A8duced
to no fsughtd RP8erd it tﬂ&? s?eﬂgﬁ’éﬁp%bg %at%"ﬂ’élreméﬁi%ﬂ%ﬁ@?g only

needs to nonitor every educed ra eri‘od for the USF.”If the
UE 1021hkin the aexbradiadlock peeod: REY tAGﬁiO&dlﬂﬂb’ dbe.nﬂtweﬁarﬁﬁ@w%men

ti mesl gl 8ot ﬂ'f‘guéuplid?(dérfa?{n Rl 36 f8rl ﬁ@%t%@olgz@%g%% id thefinBst dfficie -dm?orUE 102

is not require tineslots In . e next reduced

radi o M'Mﬂ((kﬂ@ﬂl ISRRBFBastee isient for dea Uk i182dib e Hﬁ<162éﬂﬁﬁdﬂlﬂ39@ dater 2

ti msslgl%ﬁkgﬁodf 386 in a reduced radi o block period of 10ns, indicated by
RRBP3 IS case, tineslot nonitoring can be reduced to no fewer than 2
ti nesl 9088} o slnptbemexﬁ iradioIripck peciods, this patiern ospaats \andetheésnetworio 1i0dor

f d
Fyer . SHAFTchOHGE ot S L 95K RENRI Bl AT 5. e B4 g,
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WO 2010/ 122303PCT/ GB2010/ 000805 network 104 may choose not to signal one or
nore of USFs sent on tineslots 376, 378, 384, and 386. [0090]Fig. 13

i |1 ustratwe 20me12e30anpl e data fl ow sequence between a UEp&@&:B20r)/m@osvst wor k
404 when carrying out the steps of nethod 200 of Fig. 2 where trigger rules

vary between the network 404 and UE 402. The first usage i c for, raising
a tri gapeordipg|tpdke samenalgethupse thatithe timeslets fa) data/uwﬁ@ﬁ @F&W@E' 12699 has

not 1 eﬁQ?gﬁ'@ ‘%ahﬂa t hﬁ%lsc%ﬁﬁ!ét Ry n%&k ‘F(ﬂ? aﬂééméé 9é§o&’l’6é§ byt r‘ﬂ@aﬁ@fdf‘m k

104 considers bei n i tored E 102 are to be reduced to 1 by
r emovi UGFE @enhi Lmﬁar:b@f tthmdlattz!ockrﬁen@@%&BPhs%@B%ﬁﬂd iRBIFar alteinatiyr)y a
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time t t
nmoni to'?'?q%’tﬂéqggl gﬁ'?é}ég Ele J%?tr'\\o:/\nﬁ@@g?%agﬂnrg?&ﬁ?]ggigf%?see %!(826403
and 40&r, moes pEUSFs€358), BGAsot Bé2 network 404 and UE 402 operate they .
C aneriobBL C X Bnifd B W Fle? el an i gltufiatn Yine hleh Sl 206 SUERE
t he USE aﬁ@&ilusﬁda&ed)ﬁvmél@ RTahsnuged msthe dawalinkland/or WireradR Wblr USEO#odét t hi s
point,. the UE 4 oring. t ts..4 . 4 th
PO i A5t O it WEERL B s 0, ol pptrad o
bei ng sotoalp Bg?\tvhd:?fztlmzsilghauhiébeﬁﬂ) hmhrri’wr\me Ido'ld(mggkﬂgmtealsoenmhxchngamo
response o S e net wor ete t
v ons "Bk detigos ot exaimitte, 10 duddiir i BhiReler AT 1P ubBR beftopl S0ne
UE 4?2Th@r§|!dv@adﬁﬁ3éh@edmitloﬁfm':]mﬂsmibltinﬁg; remumérﬂemsferaaewt mdsbergdﬁlréGZtot o be
noni t or | I N ance wth the tri reference to Fi
Thi's. pstREt phe SEloMT Al 1200, 008 ek 88 LSSk dsRtin: A3 S i FideBor 6
Esee lbmergé?t{ilgmgm%eneéwihte%bwh Ulﬁélﬁi(l @am@ueeoa MSde/b%2hrlé?btﬁ437§aad e
i mes ) S e S ots an
s eS8 Jd Teribedrratia blogk Beriow b, Ui, Daketed 3 RREPY, 4R thiscasd
hOVVevefmeQ\'@dtr&ﬁ.Ydtm &Hh béé‘r@dﬂéed/tb fatfawer ElgaFME thaesidesd &5 BupsSTt EHi@USFE S Iown
trigger even a ccess ve egi,ns nD itoring .on
T o howevats S b T6E Sy nbagsdp raor £ary elhsiidi ool Jadir biokB s Bdga: &
fs L g\évs sgg Y& ;U;afbet MBI ]pﬂg ¢021fﬁaéQ?atQﬂ@| SefHR rdsay«lﬂénshmmg ané Yiphak @bllamﬁéle

me o} ig

n there i synchrontzat n of

tri ggesd? @p rﬁ""i‘?ﬁ"%‘%%@@dc%u'é‘glfaﬁfiﬂ E’H@'?Ee@@z§§§tan£§§§t'Pr%9aq%SF) vm | I
be des¢nd hedot Yoduiked td AfbritoP 2l thiMesIersirtRRBIEE. ho@stheN@éxt reduced radlo
block period, RRBP3, a USF is sent via downlink channel 300 over 2 timeslots 384

and 386 in a reduced radio block period of 10ms, indicated by RRBP3. In this case,

timeslot monitoring can be reduced to no fewer than 2 timeslots to support the USF;
however, the UE 102 only needs to monitor every other reduced radio block period
for the USF. If the UE 102 has data to send, it may transmit via uplink channel 302
in timeslots 2 and 3 in the next reduced radio block period, indicated by elements
388 and 390. In one implementation, downlink channel 300 uses the same
timeslots for data transmission as are monitored by the UE 102 for uplink USFs. [n
this example the network 104 allocates resources in each of the radio block periods
during which the UE 102 monitors downlink timeslots; alternatively the network may
allocate resources in only a subset of such radio block periods. Note that the
sending of any USFs are under control of network 104. In the example above the
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WO 2010/ 122303PCT/ GB2010/ 000805 rely heavily on tight coordination and
synchroni zati on between the UE and network, the present disclosure is able
t o readi Iwyoharui2esosuch a | ack of synchronizati on bet weemrctrioB20b/0008s5and
network 404. In one configuration, a |lack of synchronization does not
generate difficulties because the tineslots that the network 404 beljeves
t he UEnatwrkd emaythoosemptdesignal gnscer giore i d4Sks gent Aa tinpeslatsadtQual | y
nonito in Fig. 14, the network 404 transmts user data 420
and thgzggsqﬁén?%o the UE 402. After receiving the USF 422, the UE 402
trans n{QOSOIJserFlgIa‘t&lllmsttateS o exampler datadlow s@qwncsa lmtmen abE 4982a0d i s
nonito ec 02 to
be. monf AR Bonae e calyird) 8ub yRESIAps oD RlolEd 0B EHRRS ke idecter )
The netules kaAOdetineen theareswiorls 4Q08EndAdE, 40228 szmﬂrsdlslsage ma@ctﬁgr SINgWI t h
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102" oCOR g £ Rer Al BIRiERE e, e, Topdre bo BERIeBLEp hey1Cby fRBGT. 5
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wever [ receivin S an t he id not
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when t he 402 has not responded to 3 USFs wi | | only

expect QﬁéOQEFW'i%UWnﬁﬁtﬂ 4ﬂpr¥9§h6t%etWﬁ”%€Qﬂ Rivtthis eIt Hh%&Eﬁ@@ .
The Se?ﬁlﬂﬁtoﬁ \AﬁQﬁné‘Qbfs' & éOénafs SiTHE AefWdrl V4 MRl ir&Ssrhits llHﬂ:éJEﬁOand

st at es t en th has not responded to 4 USFs, the UE 402 will
reduceaﬁﬁrﬂ‘keohathec Uﬁeé@%-t ‘y'th @%F?Wé'ﬁé@ed%ﬁ beipg commanicatacdefroavthe Uiy onl y
TDVA méweﬂ( 2gA Oﬂbﬁ% Gr‘gcé.o.hgcwé %%@&%ﬁ%sh& 1Y VAP UAPH T §9the

tlmsslots In eve eriods lustrated in Fi'g. 15, at tine

t=0, tnetwerkA detestmthada Hg;gemygnbhawccuﬂeda(l ¢ thigensusEesSARAUSES. r adi o
bl ock t t
o) O (ElFeRsb o AU 405f o RERIhe RS odF o HMIRIBHTNILADELS 15,

and 40the ks #0210 bl mpmtszxsng lire age@rgienke A0t thedtriggeno2V\dthereigrence e ig.
©r anani'es eEHE bGnf RenBtbr W xRS HROE LT Imahitars! iy BRCARIE K2 e

USF 43&0xt405' )JET4'©2neﬂv\£m‘ls M04s agaiarisside s add8Ft 418, Heutrenlyia tingeslothe At wor k
404 th U 4
Ghls dfoﬂﬂs{ﬂ e OF 402 | ﬁgypnltél}ég d@b}&ééq 50 2% yﬁgﬁggﬁ%ﬁg ttri? IS gggonsi ve

dat a being commni to the ne ter receiving
no res Mmeece:vid@F’dSE&Zcﬁzmmw ahth, 48181 41 Behawever, kanthhaviegem sespousive

102) aia Bp e B Gh e B Rt St P st bau Rl ESREASEN Olck

per i od4JSHs)anddrelins monitoringlanly timgglat 6 (dee boxAG3G) nt, t he network 404

expect U on noni.tor tinesl ra

bl ock E%(H}ids '9e§4bﬁ5€8tﬁ%tés a"OFhSF ﬁé?%’ﬁ%%‘%ﬁg ?%5) egk oBetyas th&g’lEobut
only vmgtamuasrboﬁcrkM@mdvrﬁrduarm@gtm meestepeobgl‘ombtrmdgzparofdag 2A1wheg1 S
poi nt, the UE 40 ito 4 .and 5 in Ve Q

radio 6“%{81&5&@@34 SYygg %'ﬁt'oﬁe@l tf'ggg mtwﬁaﬁﬁé:auﬁfe ﬁgcgﬁv‘{tgzg Fs
442, Adtectihg a BISH)448s vilhWevdescrided, baikegaditonalssysterns andanethadsehblE 402
determ nes that its own trigger event has occurred (4 successive USFs with
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conpri si ng:

timeslots 4 and 5 in both even and odd radio block periods, so still receives the USF
448. After receiving USFs 442, 444, 446, and 448, however, and having no
responsive data, the UE 402 determines that its own trigger event has occurred (4
successive USFs with no responsive data) and begins monitoring timeslot 4 and 5
only in even radio block periods (see box 403').

[0094] The present system and method allows for USFs to be robustly encoded.
As a result, a lack of response (or a response consisting of dummy blocks) is robust
to detect. Using method 200, additional signaling is reduced (although additional
optional messages may be included to modify or define assignments, to enable or
disable particular features, to indicate subset of timeslots to be applied, or to indicate
trigger parameters or specifications). The steps of the method 200 described with
respect to Fig. 2 may be implemented by the UE which has awareness of
application-level status improving the accuracy over a method whereby the network
or BSC estimates future data transmissions.

[0095] Referring again to Fig. 1, having provided for the reduction of timeslot
monitoring to improve an efficiency of communications between the UE 102 and
network 104, the present disclosure allows for the inverse process - an increase in
timeslot monitoring. An increase in timeslot monitoring allows the UE 102 and
network 104 to resume improved network performance during active data
communication. The system may increase the number of monitored timeslots in
response to particular user data transmitted by either the UE 102 or network 104, or
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[0096] The indication to resume monitoring of particular assigned timeslots may
be made by the UE 102 responding to a USF when timeslot reduction is active either
by means of an existing dummy block format, or by means of another specified block
format. This allows the UE 102 to increase timeslot monitoring by the network 104
if the UE 102 does not currently have data to send, but is aware or expects that it will
imminently have data to send or receive. By allowing the UE 102 to increase
timeslot monitoring, a higher bandwidth transmission of data between the UE 102
and network 104 can start sooner, and with improved bandwidth. As will be
appreciated by one of skill in the art, the UE 102 may use the same or substantially
similar process to that of increasing timeslot monitoring to delay decreased timesilot
monitoring. That is, for example, the UE 102 may monitor expected or anticipated
communications with the network 104 and, upon identifying a trigger for the UE 102
and/or the network 104 that would cause a reduction in timeslot monitoring, may
communicate a dummy block or other specified block format to delay the impending
reduction in timeslot monitoring. Once again, this is an illustration of a break from
traditional paradigms where the network 104 dictates to the UE 102.
[0097] In one implementation, the UE 102 increases the number of timeslots it
monitors within a timeframe that is shorter than that for reacting to new assignment
messages. A maximum value for this shorter reaction time is known to both the
network 104 and UE 102, so that the network 104 knows when the UE 102 is
monitoring an increased set of timeslots. For example, an increase in the number
of monitored timeslots (which may be up to the full assignment of timeslots as used
before the initiation of the timeslot reduction algorithm) may occur within a
predetermined number of radio block periods after certain information or data blocks,
or other transmissions have been sent or received in either direction (or in the
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proced s. 11. A user equipnment for use with a comuni cations network

I ncl ud a base station, conprising: a processor configured to:
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net wor Ei 152 HE hBfvatk Hasaistbatsithe daaBht Yartecode it sufficiently to identify that
user data has been sent (compared with dummy blocks, for example, if these are to
be transmitted by the UE in response to USFs) - it may not be required that the
receiver is able to decode the entire data correctly.
[0099] While several embodiments have been provided in the present disclosure,
it should be understood that the disclosed systems and methods may be 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.
[00100] Also, techniques, systems, subsystems and methods described and
illustrated in the various embodiments as discrete or separate may be combined or
integrated with other systems, modules, techniques, or methods without departing
from the scope of the present disclosure. Other items shown or discussed as
coupled or directly coupled or communicating with each other may be indirectly
coupled or communicating through some interface, device, or intermediate
component, whether electrically, mechanically, or otherwise. Other examples of
changes, substitutions, and alterations are ascertainable by one skilled in the art and
could be made without departing from the spirit and scope disclosed herein.
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a processor configured to: recei ve an assi gnnent of
tinmeslots for at |east one of uplink and downlink comuni cati ons between
t he user wgouopmendosand the base station; and PCTAIHB2@10/00e8m81 Vi NQ
t he assignnent of tineslots for at |east one of uplink and downlink
comuni cations, nonitor a reduced nunber of radio bl ocks and associ at ed
timeslots, the reduced nunber of radio bl ocks and associated tineslots

i ncl udi ng only non-conti guous radignngﬁ¥s. 13. An apparatus conprising a
processor, the processor being configured to performthe steps of any of
clainms 1-10.

WHAT IS CLAIMED IS:

1. A method for coordinating communications between a user equipment and a
base station, comprising:

receiving an assignment of timeslots within each of a plurality of contiguous
radio blocks for at least one of uplink and downlink communications between the
user equipment and the base station; and

after receiving the assignment of timeslots within each of a plurality of
contiguous radio blocks, reducing a number of radio blocks and associated timeslots

monitored by the user equipment.

2. The method of claim 1, wherein a reduced transmission time interval protocol

is utilized by the user equipment and the base station.

3. The method of claim 1, including, after receiving an assignment of timeslots
within each of a plurality of contiguous radio blocks, transmitting a control block to
the base station, the control block identifying one or more timeslots being monitored

by the user equipment.

4, The method of claim 1, including reducing the number of radio blocks and
associated timeslots monitored by the user equipment only when the at least one of

uplink communications and downlink communications matches a usage metric.

5. The method of claim 4, wherein the usage metric is received at least one of in
an assignment message and via packet data protocol (PDP) context establishment
procedures.

6. A method for coordinating communications between a user equipment and a
base station, comprising:
receiving an assignment of timeslots for at least one of uplink and downlink

communications between the user equipment and the base station; and
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after receiving the assignment of timeslots for at least one of uplink and
downlink communications, monitoring a reduced number of radio blocks and
associated timeslots, the reduced number of radio blocks and associated timeslots

including only non-contiguous radio blocks.

7. The method of claim 6, wherein a reduced transmission time interval protocol

is utilized by the user equipment and the base station.

8. The method of claim 6, including, after receiving the assignment of timeslots
for at least one of uplink and downlink communications, transmitting a control block
to the base station, the control block identifying one or more timeslots being

monitored by the user equipment. [Should this not match claim 47]

9. The method of claim 6, including monitoring a reduced number of radio blocks
and associated timeslots only when at least one of uplink communications and

downlink communications reaches a usage metric.

10. The method of claim 9, wherein the usage metric is received at least one of in
an assignment message and via packet data protocol (PDP) context establishment

procedures.

11. A user equipment for use with a communications network including a base
station, comprising:
a processor configured to:
receive an assignment of timeslots within each of a plurality of
contiguous radio blocks for at least one of uplink and downlink communications
between the user equipment and the base station; and
’ after receiving the assignment of timeslots within each of a plurality of
contiguous radio blocks, reduce a number of radio blocks and associated timeslots

monitored by the user equipment.

12. A user equipment for use with a communications network including a base
station comprising:

a processor configured to:
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receive an assignment of timeslots for at least one of uplink and
downlink communications between the user equipment and the base étation; and

after receiving the assignment of timeslots for at least one of uplink and
downlink communications, monitor a reduced number of radio blocks and associated
timeslots, the reduced number of radio blocks and associated timeslots including

only non-contiguous radio blocks.

13. An apparatus comprising a processor, the processor being configured to

perform the steps of any of claims 1-10.
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