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The present invention relates to a nethod and an arrangenent in a base
station awmo2a1wme3sed and an arrangenent in a user equi premSE200/0pELE i cul ar,
it relates to a mechanismfor reducing | dad and interference on
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15| For many applications, a short access delay plays a crucial role in providing a good end
user performance. IMT Advanced latency requirements state that the one way radio
access delay between the mobile terminal and the base station should be under 10 ms.

The Long Term Evolution (LTE) network defined by 3rd Generation Partnership Project

20 (3GPP) provides improved bit rates with lower access delays as compared to the older
technologies. For Release-8 user equipment units (UEs), the IMT Advanced delay target
is reached if the user equipment unit is scheduled. If the user equipment needs to request
resources, the delay target is not reached.

25 The access technology of LTE is based on Orthogonal Frequency Division Multiplexing
(OFDM) in the downlink and Single Carrier Frequency Division Multiple Access (SC-
FDMA) in the uplink.

In the present context, the expression uplink is used for the transmission of signals from

30 the user equipment to the base station while the expression downlink is used for
transmission of signals in the opposite direction, i.e. from the base station to the user
equipment. The base station may further in an LTE environment be referred to as an
eNodeB, or eNB.



schedul ing of resources is done by the eNB and it takes into account the
user equi pnent data buffer as well as radio propagation characteristics of
each userwequilpwesss. The standard uplink schedul ing pro®€tsEOSUTE i S
shown in Figure 1. Wien new data arrive® to the enpty user equi pnment buffer
or the data that belongs to a higher priority |ogical channel group than
exi sting data, the user equipnent triggers a Buffer Status Report (BSR) to
report its buffer size. If the user equipnent does not have uplink
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synchroni zed, the scheduling request periodicity in PUCCH is one of the

bi ggest contributors in delay increase. To obtain best performance of
certain afpeischedulingrequbst canlbecient orya dedjoatet spleedubing requystshanned (DSRyarect ed
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20 than 5 milliseconds, are possible. When the eNB has received the scheduling request, it
can schedule the user equipment and transmit an initial grant. Using the initial grant, the
user equipment can finally transmit the buffer status report with it.

In summary, before the user equipment is scheduled, multiple steps have to be taken.

25 This increases the access delay in the uplink. When being in uplink synchronized, the
scheduling request periodicity in PUCCH is one of the biggest contributors in delay
increase. To obtain best performance of certain applications, the scheduling request
periodicity should be selected to very short value.

30 Inthe 3GPP TS 36.321 MAC specification, V8.6.0, the scheduling request is pending from
the time when it is trigged until the time when it is cancelled. The scheduling request is
cancelled when uplink scheduling resources are available for a new transmission.

When the scheduling request is pending, during every subframe when the user equipment
35 unit has valid scheduling request resources on PUCCH, the user equipment unit instructs



periodicity is fixed to 5 nms and the first opportunity to transmt the
schedul i ng request on PUCCH is in subframe to. After the eNB has received
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is instead to start random access if scheduling request is prohibited.

20

SUMMARY

It is therefore an object of the present invention to provide a mechanism for improving the

performance in a wireless communication system.

25 According to a first aspect of the present invention, the object is achieved by a method in
a user equipment for transmitting scheduling requests to a base station. The base station
is adapted to serve the user equipment. The user equipment further comprises a
scheduling request transmission trigger and is configured to transmit scheduling requests
to the base station. However, the scheduling requests are transmitted only at certain
30 predetermined scheduling request opportunities. The method comprises starting the
scheduling request transmission trigger. Also, a scheduling request is transmitted to the
base station at the next occurring scheduling request opportunity as a response to the
started trigger. Further, a scheduling request prohibiting timer, comprised in the user
equipment, is started when the scheduling request is transmitted to the base station for
35 the first time. In addition, any further scheduling request retransmission at future



equi pnent, is started when the scheduling request is transmtted to the
base station for the first tinme. In addition, any further scheduling
request rworan#oeissi on at futureschedul i ng request oppoPCusERI1IeSSELE
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20 According to a third aspect of the present invention, the object is achieved by a method in
a base station for assisting a user equipment in transmitting scheduling requests to the
base station. The base station is adapted to serve the user equipment. The user
equipment is configured to transmit scheduling requests to the base station only at certain
predetermined scheduling request opportunities. The method comprises determining a
25 factor k to be transmitted to the user equipment, enabling the user equipment to calculate
a scheduling request prohibiting timer length. Further, the method also comprises
transmitting the determined factor k to the user equipment. In addition, the method further
comprises scheduling the user equipment when a scheduling request is received from the
user equipment.
30
According to a fourth aspect of the present invention, the object is achieved by an
arrangement in a base station for assisting a user equipment in transmitting scheduling
requests to the base station. The base station is adapted to serve the user equipment.
The user equipment is configured to transmit scheduling requests to the base station only
35 at certain predetermined scheduling request opportunities. The arrangement comprises a



According to a fourth aspect of the present invention, the object is

achi eved by an arrangement in a base station for assisting a user equipnent
in transmvotongosishedul i ng requests to the base stati onPCTIse2018981s3 ati on
is adapted to serve the user equi pnent. Phe user equi pnent is configured to
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diagram jJlustrating enbodi nents of a wirel ess conmuni cati on system Figure

3isac ined signalling and flowhart illustrating radi o signal
transm ssi @thécsiédts, RavantagesBncnd el fearires of the invention will become apparent from

the following detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The invention is described in more detail with reference to attached drawings illustrating
exemplary embodiments of the invention and in which:

Figure 1 is a schematic block diagram illustrating communication within a prior art
wireless communication system.
25
Figure 2 is a schematic block diagram illustrating embodiments of a wireless
communication system.
Figure 3 is a combined signalling and flowchart illustrating radio signal transmission
30 according to some embodiments.
Figure 4A is a combined signalling and flowchart illustrating radio signal transmission

according to some embodiments.



Figure 4A is a conbined signalling and flowhart illustrating radi o signal
transm ssion according to sone enbodi nents. Figure 4B is a conbi ned

si gnal | i nyoand/dokssachart illustrating radi o signal tranegrsgE@n/osaedrdi ng
to some enbodiments. Figure 5 is a flowgchart illustrating enbodi nents of a
method in a user equipnent. Figure 6 is a schematic bl ock diagram
I1lustrating enbodi nents of a user equi pnent arrangenent. Figure 7 is a
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is a schematic bl ock d{@ [ mil%%ﬁ#r%ti ng enbodi nents of a base station
arrangenent . DETAI LBFF il ARMEABent i on is defined as a nethod and
an arrangenent in a user equipnent and a nethod and an arrangenent in a

base st atiQn i ch, may be i.nt.o practice in the enbodi nents descri bed
bel ow. Thi uﬁéﬂnt i & V&’,F“%E@Uéﬁ}@t"f‘g E@%ﬁtﬂmts a methadh i 2i1ser eARIRMePbr s and
IS not ®o be considered as limted to the enbodi nents set forth herein;
rather, t nmbodi r.e.provided at this,disclosure will be

t hor ough Igﬁ’?ecgnpl e%sg;,3 Q%%H%élgﬁ\i})é"g dhgéargiféﬁég@pet di"ﬂ?fgﬁf’f)ﬁl'fs?rch:umt
skilled in the art. agangdmerther objects and features of the present

i nvention may becone apparent fromthe follow ng detailed description
considered in conjunction with the acconpanying drawings. It is to be

under st ooffjgurever js a faw chartillgsteating gmbadimedzssif gmaethsdined yadeastationr poses of
illustygtion and not as a definition of the limts of the invention, for
which reference is to be nmade to the appended clains. It is further to be
under st ooffigurea8 t heisda sehematicabloci diagrase dkistiatinigyerdbediments of cabeseasthtibhat |,
unl ess ot herwi se ingj gﬁ&ee%mt hey are nmerely intended to conceptually
illustrate the structures and procedures described herein. Figure 2 depicts
an exenplary wreless comuni cati on system 100, such as e.g. the IMr
Advanced, E-UTRAN, LTE, LTE-Adv, 3rd Ceneration Partnership Project (3GPP)
WCDMA system d obal System for Mobil e conmuni cati ons/ Enhanced Data rate
for GSNPEPETAMLEMDESSRIRTION) , W deband Code Division Miltiple Access

(o 1 o RGBSR 2% o s Uh S HEMRAC Sy Dal Mo 412
opti ons. method and an arrangement in a base station, which may be put into practice in the
embodiments described below. This invention may, however, be embodied in many
different forms and is not to be considered as limited to the embodiments set forth herein;
20 rather, these embodiments are provided so that this disclosure will be thorough and

complete, and convey the scope of the invention to those skilled in the art.

Still other objects and features of the present invention may become apparent from the
following detailed description considered in conjunction with the accompanying drawings.
25 It is to be understood, however, that the drawings are designed solely for purposes of
illustration and not as a definition of the limits of the invention, for which reference is to be
made to the appended claims. It is further to be understood that the drawings are not
necessarily drawn to scale and that, unless otherwise indicated, they are merely intended
to conceptually illustrate the structures and procedures described herein.
30
Figure 2 depicts an exemplary wireless communication system 100, such as e.g. the IMT
Advanced, E-UTRAN, LTE, LTE-Adv, 3rd Generation Partnership Project (3GPP)
WCDMA system, Global System for Mobile communications/Enhanced Data rate for GSM
Evolution (GSM/EDGE), Wideband Code Division Multiple Access (WCDMA), Worldwide



The wirel ess comruni cati on system 100 conprises a base station 28 and a
user equi pnent 30, adapted to comrunicate with each other over at |east one
radi o chawmoebit/omishin a cell. It will be appreciated thaCTiSEeowiosEliess
comruni cation system 100 typically may cdnprise nunerous other nodes, such
as ot her base station nodes and, in sone enbodi nents, other nodes such as
control nodes and the like. Only a strictly limted selectlon of nodes 28,
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I nformati on and supports nultiple formats. The user equi pnent 30 may be

represented by e.g. a wireless conmunication ternmnal, a nobile cellular
phone, a PeTisobase Btagioh 628 AempHsed bné FIPAMoreatransceivess whicﬁt ISR coRfigurdt &P
P e polzarfit 8" ke S fofthatcR'fof raR8RRSI0R Sver &Tad5 ntartace. For downiitk
20 transmission to the user equipment 30, the transceiver/s feed plural antennae which

function to provide plural sub-carriers. The transceiver/s thereby transmits symbols of the

subframes of the frame on the downlink on plural sub-carriers in a frequency domain.

The base station 28 may also comprise a base station frame handler, according to some

25 embodiments. The subframe handler may be configured to prepare or format the frame of
information for transmission by transceiver/s on a downlink to the user equipment 30. The
optional base station frame handler has access to or may in some implementations
comprise resource manager/scheduler. The resource manager/scheduler maintains and
allocates resources for the user equipment 30 and other user equipment units (not

30 illustrated) and schedules resources. One of the types of resources which is supervised
by resource manager/scheduler are Physical Uplink Control Channel (PUCCH) resources.
The PUCCH carries uplink control information and supports multiple formats.

The user equipment 30 may be represented by e.g. a wireless communication terminal, a
35 mobile cellular phone, a Personal Digital Assistant (PDA), a wireless platform, a laptop, a



station 28. The user equiprment 30 shown in Figure 2 may conprise
transceiver/s. The transceiver/s may conprise or be connected to user
equi prentwanvame2sss The user equi pment 30 nmay al SO conpPCSSE0100801113

equi prent frame handl er, according to sgne enbodi nents. The wireless
term nal frame handl er may receive and process downlink subfranes and may
prepare and format uplink subframes. At |east one of the uplink subfranes

prepared bympeter oeghy PR kindr sreevivansbpgble 38 Cokinfinfditd rls
from user UI? (nt 30 to base station 28 carries the?@ﬁlﬁ?ﬁég{nﬁggfﬁiﬁ!ﬁ

Contr ol PUCCH) . The user equipnent 30 may al so conprise a
schedu!lng request prohibit timer which is configured and serves to
prohi bit uni.t 30 f omtransmttin the fchedulln

e user
request tgg € &3F ?ﬂué?q?%'ﬁrgﬁﬁiw}ypé@ ﬂ%uge O FPMRLige tragsreiter/st Thafsansceye/fe
fS BLL?}N: Sg;ne?y(r:?gmgge ter(;bT. W%E/‘? ntamlderaédmpmme Rtehnas. ahbwstbhequ.@hamcamagl with
an
respect t8 PHEMRLPE f YT qupn)ﬁgﬁwgﬁ ﬁa a?‘i?(d'F%& Ipszf%'tr?ﬁl ?C"Hl?)‘ﬁ{'f'%@s ig‘?
equi pne tnth wBBles® teriminab framestiamitien nma’y&ecéioe\ﬂmdrp;octebs idowalink subfrabres aartikinby ed
per son r ng._gon ts. cquld,al [ ' h
B o logAAL T AR, R G 244538 e 5, PR e il o
g 8 hﬁdul | ngseraquwenpfraxhﬁlhbmlﬂed anet transhiitted bystrarisagiverts frdre nséremuipteant 8Q tio prrent
as . hr [
She 11 7t BRFRBIGH 2 AR hiidcd SRIER ot SRk PUE R o s St T rer 1o to
2][1(:)h| b”} the user equi pmelnt 30 to t ransm t the scheduling request too early
er e 0
PUCGH b T8 PR S0 inBr olsB R ed o SBouinRISh Y Pl (et 9380 %,
t raﬂs[)n Ettewhf ngdt hrd sea&esohodpmglutothsousereedmninemmmt Secfrmniutanaguthrmqmlwt
pr ohi bi e d wth
di fferent %ﬁ%@“ﬂ rgh‘é%ﬁgo %%Q @?%n‘%m%géq@ﬁg P&%ﬁe g{hft: g;r (raeq\lljme;t S
from dinéferent user equi pnent 30 are di _Stl‘l buted in time, such that
conbi ned. I SIEaTBwiE; tng MR Metd RS Bpfdndily #€ ik ibdraGliay | s @
bet ween t bpedifccreferendeptoe M T-A0vanced tdyetemasands mre oarﬂz@larhawbrrésm@t ite theymre
uplink in IMT-Advanced, i.e. for the link from the user equipment 30 to the base station 28.
However, it is obvious to a skilled person that corresponding concepts could also be

20 applied in other wireless communication systems 100.

The present methods and arrangements provide a scheduling request prohibit timer,
which is started when the user equipment 30 has transmitted a scheduling request on
PUCCH to the base station 28 for the first time. The idea of the scheduling request

25 prohibit timer is to prohibit the user equipment 30 to transmit the scheduling request too
early after the previous scheduling request attempt.

Thereby may the load on PUCCH be reduced significantly, as redundant scheduling
requests are not transmitted. Further, according to some embodiments, scheduling
30 request prohibit timers for different user equipment 30 may be configured with different
timer lengths. Thereby retransmissions of scheduling requests from different user
equipment 30 are distributed in time, such that collision between user equipment

transmissions may be avoided.



enbodi nents. The purpose of this illustration is to provide a general

overvi ew of the present nethods and the functionalities involved. Al so, the
general puopos@o2ssd an exenplary environnent in which tireT[sEeHeO501MEt hods
and arrangerments may be inplenmented are i91ustrated. Data is received in
the user equipment buffer. The reception and/or detection of dat afto
transmt in the user equipment buffer triggers the transmssion of a
schedul i ng Fl@yteedtis SRepmbingd sigraliing: ard dawsmrt iflketrafitac@dion Hignaleansetissim | s
used for respugsdn NHe UBddrnkqaipment!| 300 Gintie frtl r'ieRe E@iioﬁrﬁé‘f%béo?diﬁe &f do

recei ved/ detected data. However, the user equipnment 30 is only allowed to
transmt scHRRRAMSRYS  Eor, Putrosemef dhiscllystrgtion i i1 efevide Adengtah OuBIvieny of &fuest
o]E)port Unu i[ﬂésérfg,métﬂ\odé %gdttﬁﬁ fgﬂti:tionalitiestinvdff@i %I%{thﬁ??é\’feérél?%drﬁ?éfe a![ﬁ‘g rmf;
of possible predeterm ned schedul ing request opportunities , : : :
Ca £, ord MBI ETHIANERNtoM TRt dre r@ewauagwoemmdt @HRRgRERty, may be 2,

t3, t4, ...implementétEareiillustrated. | i mted to t-nax, accordi ng to different
enbodi ments. Thus a scheduling request SR has been triggered, due to _
received data in the user equipnent buffer. In the illustrated exanple in

Figure 3, tbhstalis retemedan W@é&ﬂ'éqg[@nfeﬁhQE@%éri Bt récepidn ?ﬁ&/@ﬂ@éiteét@_n?ﬂ dtata to
transmtted until fhe next possi che | reguest, oppor.t uni 0.
Ther eby  t heraiBmitd iNerHseF EquiBBEn e Fogsin dhe. Ghsiss aniota Shenuinag etivast SR ¢
i s canceld ad. thal bageestitiog zs:henw!sjcnedmiaguathéstsgarr&y ub&d ga?eﬁdeem\gamgmk g
scheduling r st prohibi.t tinmer may be sto n ata 1s assenble
a0 thi o Ao rRDes i fanarisstan of e BEOFET MRSy | ses buffer
status up to the last event that triggered a buffer statuls rfeport, or when
t he uplink grant n accommodat.e.al |l pendin ta available for
tr anslron' ssi qqupr,ctﬁ% “&E’e?qléem?'b‘n%@{s ﬁg@”%of&/ag?qs&"gﬁif@amf@s@wi%s £& at
transm tti negriaingredeteimingd scrhedelirig rsa.:mbbpcgwnaié;itm tiﬂ&. 13 Bﬂ?.t .etsomrmgd may
schedul i eguest ..o tunities.t t,. 1. .12, t4, .. a n
Access proH Tthi RERERLPY pdsdbid, Bregkisained seheuihg cedmist PPRAVPERR L8 1d. oy
be cancel | @, t30ter s er ailimitedenuatber ot sehiedotingt redUestamperturatidsto PICIA3, 4,
Fequest - oppot Loele By IRHEE 0 Bmal Repiiih B RReB R oLl i ng
request prohibit timer 46 i srunning, the generated scheduling request SR
may be t Fangifst s %ghgc}uliﬁa'?e&?éi s¥ rﬂgg"ge'eﬂ g{riggered, due to received data in the user
20 equipment buffer. In the illustrated example in Figure 3, the triggered scheduling request
SR is not allowed to be transmitted until the next possible scheduling request opportunity
t0. Thereby the scheduling request SR is to be considered as pending until it is cancelled.

All pending scheduling requests SR may be cancelled and scheduling request prohibit

25 timer may be stopped when a data is assembled and this data comprises a buffer status
report which comprises buffer status up to the last event that triggered a buffer status
report, or when the uplink grant can accommodate all pending data available for
transmission.

30 If the user equipment 30 has no valid PUCCH resource for transmitting a scheduling
request SR configured in any predetermined scheduling request opportunities t0, t1, 2, t3,
t4, ..., t= a Random Access procedure may be initialised and all pending scheduling
requests may be cancelled. Otherwise, if the user equipment 30 has a valid PUCCH
resource for scheduling requests SR at least some predetermined scheduling request

35 opportunities t0, t1, 12, 13, t4, ..., t=, and no scheduling request prohibit timer 40 is



request opportunity tg. Wien the triggered scheduling request SR is
transmtted at to on PUCCH the scheduling request prohibit timer 40 is
started. Wbheoslgleisdl i ng request prohibit tinmer 40 is comrprisgEedoiosithe user
equi prent unit 30. When the schedul i ng pequest prohibit timer 40 is

runni ng, the user equipnment unit 30 is not allowed to retransmt the
schedul i ng request SR According to sone enbodi nents, the user equi pnent 30

nmay set t R hwgeneeaté@w@ahudy RLédt ISR mavrneét&ntsmrféd(awﬁé)hext%%utmn
schedul i nge c‘g%eP n@n%geﬁ triggered and there is no other scheduling request
e

SR pendi n duling request prohibit tinmer 40 is expired, the
user equipnent unit 30 is allowed to re/transmt the scheduling request SR

PUCCH ' The ti 40 i t d wh t [ t when th
ser equi SYERne fieBeis Ehetiing FedesCoR o et B on e CHBR sefetinhe
schﬁdgl 'tsntgequemgghnbwﬁmbr bo is stbntar TAQ soiredulity aa‘qopst?ﬁotgﬁ" hﬁntsucittmdwommaﬁ@quetst

r ohi bi i her may_accor nts zero when i
Ps i ni ti aleHeHTE" F‘FH&! ?Wc%gééﬂt %'fe s&'&%‘iﬁ%é%q”ﬁat prﬁlgﬁ ﬁmef 98&% [Ynnyg.
pr edet er rrthmedseraetqurqmrt wrdf G is Mot eiowed] to Aetcansehit thel schduknge réyQEstTERY S
br edet e HEIAREC SR BrbRAE, e i nublrLaf matear: B bedd Balravest zer o,
or al t er nptahibil timeroiCatoy0 (rene); whee dedchedaling dequest SR ttriggared ahdithers iy ached.
As | h hibit t 40 , th
schegﬂﬁpngth% §°h%§pﬁ%¥eh &ﬁt%ﬁaéjez@&ﬁprol In Ithe : IrrFtszt ralt Zdrg;‘glrrg?e [ neFi gure
3, the scheduling request SRis cancelled in tl, t2 and t3. Wien the base
he. base DYieF ik ¥53edulfy BEGUBEHbicRBn A 3B Shbitee s U Bipy Ak WRESD s ) e
gener at edaliovwed toaredindnsmitd theoscehedulinge reqegsti $Re0n PRIZCH waghint Frae tirhm 43 as

i t I d t
eGuT Pt R BpARNBE WA LEch 5B Bl ot SOBAUERSHE Uoflnl Ot
t he gr 4hAt requiest SR\twhensalsa the soheduliog teguesterailsittineraAl may Bestmppeme al | ocat ed

resources. Figure 4A is a conbined signalling and flowhart illustrating

radi o signal transm ssion
The scheduling request prohibit timer 40 may according to some embodiments be set to

zero when it is initiated and then incremented for each passing time unit until a
predetermined max timer value is reached. According to some embodiments however, the

20 scheduling request prohibit timer 40 may be set to a predetermined max timer value when
initiated and then counted down to zero, or alternatively to any other predetermined
minimum timer value is reached.

As long as the scheduling request prohibit timer 40 is running, the scheduling request SR
25 is not resent. In the illustrated example in Figure 3, the scheduling request SR is
cancelled in t1, t2 and t3.

When the base station 28 receives the scheduling request SR from the user equipment
30, the base station 28 schedules the user equipment 30. Thereby a grant may be
30 generated and transmitted to the user equipment 30, such that the user equipment 30
may be allocated resources for uplink transmission of the data received in the user

equipment buffer.

When the user equipment 30 receives the grant, the data is transmitted to the base
35 station 28 at the allocated resources.



according to sonme enbodi nents. Figure 4A illustrates use of the scheduling
request prohibit timer 40 when the grant is received in a subframe and the
schedul i nyoregqu®sisépr ohi bit timer 40 stogﬁed when t he seb@sERINESreyuest SR
cancelled. In other words, in Figure 4A the scheduling request prohibit
timer 40 prohibits the user equipnent 30 fromtransmtting the scheduling
request SR twi ce. The scheduling request prohibit tinmer 40 is stopped when
the scheduling request SR is cancelled. If a new scheduling request SR is

triggered ef-fué&re ZA QPR Mnﬁlﬁ'ﬁd §fghﬁlﬁ% 08 floRBHSS iubiraRig ra‘dﬁeagﬁﬁrtr‘#@h‘f igafoRnt

30 is allowed to transmt I'i'ng request SR again igure 4B is a
conmbi ned siagnorndingrtg same embodipteMs. i | | ustrating radio signal transm ssion
according to sonme enbodinents. In the illustration of Figure 4B the
scheduling request prohibit timer 40 expires before the schedul ing reguest

SR i s carfcdligura 4ATiNustrates use of hersehaduling resyastsrropibl timsr140; when thepgrant'is
prohibits tr@@enﬁh@%bﬂfﬁé‘%n& thd sélﬁrbdcuﬁﬁb'ﬁéd’uéﬁlsﬁﬁohﬁ)it Nigndr D SEpRAUVhEIDthe

request SR at . The schedul |n€ request prohj Plt timer 40
i s st opped seheduling resyast SR C%ﬂ'qe@@‘d drpthelt werdsoin 'ﬁB’es%é%IsFrl‘?ﬁ' g (RAest

prohi bitin I {30 frbf tAins ARG the schediig Fedudst
pendi ng SCQprBl'uB?Fflgé?é%h@g{ﬂdggeaﬁﬁﬁrﬁﬂ?men | fr t he rlSR %hl bit ti giigdé‘llo has

expi red andSR Hwice. |T§’es%thﬁu'EEnfﬂqHQStsE’l‘?E'BlﬁIt!”PRj ?Q—:(ﬁjéiﬁpé’e Rvhem e seheddingoved

to be rejd aRgidst iidis édnctit®. Fha héﬂ@chédulh%ﬁ?diue%g SFeisHfiggured aflerestbgping the
cancel l ati on of scheduli ng requests SRs then there is no end| ngﬁqshggedul I ng

requests Srecheguling\fRravesh timsf thej ¢reecalipaieAbd0iis Ajoves ir & %Spét he uling, ¢
may be trangfldst@®k aghit! the SR prohibit timer 40 may be started again etc.
A negative si de of the scheduling request prohibit tinmer 40 is that if the
schedul i ng request SR I's mssed by the base station 28, the re-attenpt is

del ayed. TorFigufd dBtigQa temBinge!siynaliing atnheﬂdmﬁsrtquustfhm‘febow BRel Irarniigsiprest s

SR, the muf@qg@re%?eswﬁhl bit timer 40 may not be too |ong according

to some i ntroduci ng the schedul i ng request

prohibit timer 40 may decrease the | oad on PUCCH and thus the need for the

retransm ssj | i ng_r.equest Rlss | er. ition t

ol ding urindbe dlsfaEEt Sawe g Fe s iRiseiuil Hrottit [Dedfl peesears e
scheduling request SR is cancelled. That is, the scheduling request prohibit timer 40
prohibits the user equipment unit 30 from transmitting the scheduling request SR at

20 subframe t1 and t2. The scheduling request prohibit timer 40 is stopped when it expires.

Atfter expiration of the scheduling request prohibiting timer 40, the user equipment 130 is
allowed to transmit the pending scheduling request SR again.

Thus, if the SR prohibit timer 40 has expired and there is still pending scheduling requests

25 SR, they are allowed to be retransmitted. If the SR prohibit timer 40 is stopped due to
cancellation of scheduling requests SRs, then there is no pending scheduling requests
SRs, but when a new triggered scheduling request SR arrives, that may be transmitted,
and the SR prohibit timer 40 may be started again etc.

30 A negative side of the scheduling request prohibit timer 40 is that if the scheduling request
SR is missed by the base station 28, the re-attempt is delayed. To avoid too long delays
in the case of missed scheduling requests SR, the scheduling request prohibit timer 40
may not be too long according to some embodiments. On the hand, introducing the
scheduling request prohibit timer 40 may decrease the load on PUCCH and thus the need
35 for the retransmission of a scheduling request SR is smaller.



much, the scheduling request prohibit tinmer 40 could be utilized in
spreading the reattenpts of m ssed scheduling requests SRin the tine
dormai n. Gu¥O2de023shat two user equi pnent units | ocat ed PaTISEROMOSGRbOoUri ng
cells transmt the scheduling request Sipon the same PUCCH resource at the
same tinme. Due to interference, the base station 28 in the correspondi ng
cells may cannot detect which user equipnent 30 was transmtting the
schedul i ng request SR and thus do not schedul e any of the user equi pnment
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enbodi nentsshedulingirsquesteriodicitt may be agoidékhe schedul i ng request prohi bit
timer length can be, for exanple, (k + 1) nmultiplied with the scheduling

request periodicity, where k is configured by the base station 28 and the |
i s rand@mTarachedulingtreduasy prohibit imer d§dapnteke vadousaexsiniple lembadisrents and
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Example Implementation 1: The scheduling request prohibit timer length may be fixed to

20 some common value such as e.g. 10 ms or the length of scheduling request periodicity.

Example Implementation 2: The scheduling request prohibit timer 40 has a fixed length
and it is configured by the base station 28 with RRC. The possible value could be k
multiplied with the scheduling request periodicity, where k may be signalled by RRC.
25 Having 4 different possible values of k = 0, 1, 2, 3 may give flexibility to the base station
28 to decide how it would like the user equipment 30 to behave, according to some

embodiments.

Example Implementation 3: The scheduling request prohibit timer length can be, for
30 example, (k + 1) multiplied with the scheduling request periodicity, where k is configured
by the base station 28 and the | is random part selected by the user equipment 30 ranging
between [0.1,...m]. An example proper value for m could be 4, according to some

embodiments.



configure different user equipment 30 with different values and thus avoid
reattenpts of scheduling requests SR at the sane tine. It is also a way of
handl i ng wbheotwaeiseéof f bet ween avoi di ng unnecessary reaPCe/speaEasd13

i ncreasing delay for necessary reattenpt§3 where the trade-off m ght be
seen differently for different services. Finally, having a randompart in
the scheduling request prohibit timer 40 as is proposed in Exanple
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30 to occur at different tine., Figure 5 is’a flow chart I ng
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equi pnenyp 30 |s configured to transmt scheduling requests SR to the base
[ n predeterm ned schedul i ng request opportunities

t at 28 t
ts qa 't(im t2, 10 \b/aste4st?t'r ’sﬁ]@use{%v e?f};fw@ntﬂ%cawhﬂ%ew% Profibit fimen 403w thab

conpri sed itheauset reqh(pﬁfenﬁ@m’fdlwscﬁétl l@éhsﬁti’tséﬁmnﬁg&,ss l?eséﬂeﬂﬁltrfés u(e)stnséltR o
Al

conmuni cat | stem 10 MI' Advance

and th'e bas‘gagéétlvﬂrﬁﬂfé?h?av%w% aBgmah "mﬁ yay theolead gn %‘P@CHé@@ot?‘ﬂ'ieﬁlngQ%
nmbodi dmi‘lli diva rfe%’tid:b ied 3 A h)

pr o bi t g 1 mp;% by EVS a]r'f?mmt ingPa FantR partiInd SEHeRling |

e bas el & el aalti (rBer B £BRAIRE 1N Serbhie Teaus i refanuissid atess o

501-506. I t d.serbnwmeeqmmbmmbeﬂcmmammum&the descri bed nethod steps
are optional and only conprised within sone enbodi nents. Further, it is to

be noted that the nethod steps 501- 506 nay be perforned in a sonewhat
di fferent cfigore$ @soa fiow chart lusteatingtenetiodineanits of method steps 501-506 performed in a

user equipment 30 for transmitting scheduling requests SR to a base station 28. The base

20 station 28 is configured to serve the user equipment 30. The user equipment 30
comprises a scheduling request transmission trigger 620. Further, the user equipment 30
is configured to transmit scheduling requests SR to the base station 28 only at certain
predetermined scheduling request opportunities t0, t1, t2, t3, t4, ..., te.

25 The base station 28 and the user equipment 30 are comprised in a wireless
communication system 100. The wireless communication system 100 may be e.g. an IMT
Advanced or LTE radio network and the base station 28 may be e.g. an evolved node B,
eNB, according to some embodiments.

30 The user equipment 30 comprises a scheduling request prohibiting timer 40.

To appropriately transmit scheduling requests SR to the base station 28, the method may
comprise a number of method steps 501-506.



them e.g. step 502 and step 503. or even all steps nmay be perforned
sinmultaneously or 5 in an altered or rearranged chronol ogi cal order. The
met hod nayoconpoeise t he foll owi ng steps: Step 501 This sCEsE2EOOpIIDNAl and
may only be conprised within sone enbodigments. 10 The schedul i ng request
prohibiting tinmer 40 may be configured with a scheduling request
prohibiting timer length, such that the scheduling request prohibiting
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| engt h has _passed...after n e.s uest. prohibiting
i ner a0, SqBPREEng o SBbhdfiePlenEuiss 1085 B 2r6r 58 the Meieg anecs-
st ﬁr Ej efl: 50@ medyy bé pecfosastt ihuh i soghewhat eifferdnt aRfdoRFican oidetr a8 Ltﬁ‘(éji sohé o
schedul i n re ues ent at next occurring Sc u

request o % 5&%”3@? aq(}l&eP%ogt%re"teﬂa'S?eps 'Pa‘(/\ﬁ%ﬁe?f?fé" S@P”&fﬁpﬂggﬁf 20
30 is abl mt:an altbreesnmarmged)chnbadsgibal drier. Thé enbithod@ay eamphse H8. folldwing
schedul i n%t[') gquest transm ssion trigger 620 may be started when there is
data in the User equipnment buffer to send, according to some enbodi ments.
25 Step 503 A scheduling request SR is transrritted to the base station 28
at the ne§h?§d:lurr|ng scheduling request opportunity to, t1, t2, t3, t4,
e scheduling request SRis transmtted as a response to the
st arted t Thig gtap i6 2ptiordDarRt mpy 56l bErempdsextiwithimgome gmbetimentshi bi ting ti nmer
40 corrp?i sed in the user equipnent 30 is started. The schedul i ng request

prohibiting timer 40 is started when the scheduling request SR is
transnmi t t €be sehadulingreequestipsohibitingmen40 mag beicosfliguredraitii escheddidg Ireaqupst

st Bp@mn@np {fler {eREh éﬁc ATt e gsggédduﬂgg Foaelt Brdriififh ARECHY'ddfles
schedul i nyhﬁl@éhﬁe@m Ipmroﬂ |snmduhgg reéquest prohibiting timec engihchasquassed, aftechadng i ng
Fequest  gtarted the scheduling request prohibiting timer 40.
15

Step 502

The scheduling request transmission trigger 620 is started. Thereby is a scheduling

request transmission triggered, which scheduling request SR is to be sent at the next

occurring scheduling request opportunity t0, t1, t2, t3, t4, ..., t= when the user equipment

20 30is allocated resources to transmit the scheduling request SR.

The scheduling request transmission trigger 620 may be started when there is data in the
user equipment buffer to send, according to some embodiments.

25 Step 503
A scheduling request SR is transmitted to the base station 28 at the next occurring
scheduling request opportunity t0, t1, t2, t3, t4, ..., t=. The scheduling request SR is
transmitted as a response to the started trigger 620.

30 Step 504
The scheduling request prohibiting timer 40 comprised in the user equipment 30 is
started. The scheduling request prohibiting timer 40 is started when the scheduling
request SR is transmitted to the base station 28 for the first time.



prohibiting tinmer length, equal to the tinme between two schedul i ng request
opportunities to, tl1, t2, t3, t4, .... t nmultiplied with a factor k, such

t hat: Schwoubimg2isequest prohibiting tinmer |ength = k (PRTSEI@D/HO50AcEor di ng
to sone enbodi nents may the scheduling r&uest prohibiting timer 40 be
configured to a scheduling request prohibiting timer |Iength which is equal
to the tinme between two scheduling request opportunities tq, t1, t2, {3, t4
t multipli erhe\/vstbﬂedulmg regmastt prohibiting traert 49 mayobe eantaured 1@, a fixedossheaingy| e

, h th h = (k 2 -
| Su.?.hetf:rtggﬁs o?p&ynﬁn@g( niet yagf:&]alng o5 %H’B%leﬁé?ﬁ?t (k +1) (t

11). I ona e recelve romthe base station 28. The
random varl able | may be randomly generated by the user equi pnent 30. The

1T, TR OO Sy o oy ke e

"*], where ansmtte Vi a di o Resource nt r.ol
(RRC) f r ofn probiblting dimer darigtn emaal torthe imsy ketyeem we sehadyling, fEauest RRPETIRRIeR,

be trans e, o Py koAbl vilh £k ughamilel (PUCCH) . Step 505 Any

further schedul Img'réquest retransm ssion are prohibited at any future
schedul i ng request opportunity tq, t1, t2, t3, t4 t while the scheduling

request pr o8kl imPrelio® oréHibifiry fiHebRdn =i k €q2 L fynot stopped. Thereby, by
jrtErebeste

not resendi ng sc ul'rng requests SR, the traffic | oad on the channel
reduced, which leads to an overall inproved capacity within the wreless

comuni Cap| RE%({?ﬁE%‘QB kso?r@em@&&ﬁneﬁgfs m-Ep Ithe %Eﬁ@ddllﬁg C}B&uéé'i‘ E}Jrolﬂﬂﬂngg%heﬂ Abypde

COITpI’ISEdWI di nments. The  schedul i ng %est r ohi ting timer

40 is stoppednfighed tona 5§b¢fb{{im |f¢@435é@%‘§1'@98ﬂ"9'? @”6 wBichdgl eagal Wh'@ﬁ e
schedul i ng Bamsﬁftw&%am&%ﬁ%%ubgmpoﬂ@nmés X F12dt3 K, guUr 8o GrutiphiedHithGRd | Y

illustrates an arrangenent in a user equipnment 30. The user equi prent
30 is confi tRsHEES hefagierk epenatag by edandammysriableysustihatos for transmitting
schedul i ng requests SR to a base station 28. The base station 28 is adapted

to serve the user %qunent The user eqw)omant 30 is configured to
transni t 13cRERAUIRg" aﬂégqlgbmng tlmer length = (K +1) - (2 - t1).

The factor k may optionally be received from the base station 28. The random variable |
may be randomly generated by the user equipment 30.

20 The factor k may be ranging between zero and infinity such that: k = [0,1,.. , =}, wherein
the factor k may be transmitted via Radio Resource Control (RRC) from the base station
28, and wherein the scheduling request SR may be transmitted on a Physical Uplink
Control Channel (PUCCH).

25 Step 505

Any further scheduling request retransmission are prohibited at any future scheduling

request opportunity t0, t1, t2, 3, 4, ..., t= while the scheduling request prohibiting timer
40 is running, i.e. is not stopped.

30 Thereby, by not resending scheduling requests SR, the traffic load on the channel

reduced, which leads to an overall improved capacity within the wireless communication
network 100.

Step 506
35 This step is optional and may only be comprised within some embodiments.



SR to the base station 28 only at certain predeterm ned scheduling request
opportunities tO, t1, t2, t3, t4, ..., t" . The base station 28 and the
user equiwoeoiigddsare conprised in a wreless comuni capcesesysosmi00. The
wirel ess communi cation system 100 nmay bg e.g. an | Ml Advanced or a LTE
radi o network. The base station 28 may be e.g. an evol ved node B, eNB,
according to sone enbodi nents. In order to performthe nethod steps 501-506
correctly, the user equipnent arrangenent 600 conprises a plurality of
units sucghas 3%@ schedullng request transm ssion trigger 620. The
schedul i n§"¢ SE[ifSUling requestirsehibiiing Fmgg@ isgHopred Vdmfthgl;cwmmg taqugstsISR

schedul i ngrercamoelid, b v the StIREdulig Fdgl&dt prdHitsit arrangenent
600 conprises a transmtter 630. T*leetqtrar?smtt'er 30 I'S CO}%PI gured to

transmt a scheduling request SR to the base station 28 at the next
occur r i BigFigube 6 Wchapaticaty Mastred an ardhdemdrit 60b il a Jsér e&ﬁpmérﬁ 130, The dser @S @

response to.the t sch duI| equest transm ssion.

addi t i onaﬂ“ﬂ’pm?rl‘f 5@?3&?@’% r@gﬂ'ﬁg Cig%é“%h%‘t ﬁ@@ﬁﬁ%‘iqfie@aé@qnsmmmg
pr ohi bi ti s@eﬂulmrreélﬁbsts'l' 8R t6 %h%@d Istatifin 28 THRSbagal RaYdAl 28 i8 AdhptEE ko vk the
conflguredto st ar {g\ge@ he schedul | est SRis transmitted Tirst

time and %" FABRMED SrYSet ABYIPTIEH 'f5|°H@P%?ﬂ|@s'ﬂ'a'}s§t“r§§ﬁ§ﬁﬁ'|§‘§|'6‘ﬁﬂﬁﬁs
future SC&RdOI thengasecsistint 280pMp bt téntdin pedb@rmindd stRedulify rdgfiest opporttinitieghi | €

the sc est hibitin O is runnin . IS _not
stoppegﬁ ﬁcbo *fg to ts"Joﬁ:B Qﬁﬁ%ﬁﬁaﬁ%#gg“‘fﬁ@%ﬁf %ﬁﬂ%’ﬁ%’%@oﬁmcﬁﬁ‘?"ﬁﬂ'ﬂﬁer
Cgrm [ I 3 et\mraeﬁ; c@ﬂmun?%wm §yﬁf91ﬁ) 1OUhEh@meré@§|coﬁmﬂ{)ﬁcﬁubrh Bgstemi 1006y e

adapt e 0_con e, sche In |t|n mer 4OW|tha
Schodul i roor 80 AGaniee o HhETE A eigRn The dee B 4 T em g1 12
request psvaivediriods ®, teNBpaccéfamgmgm m.mé}ﬂsconf I gured schedul i ng request
prohibiting tinmer length has passed, after having started the scheduling

request prohibiting tiner 40. The configuring unit 610 may receive the
scheduis nig orésrue :pterfomotnehhéthag stepB15014506 @bheéﬂypmetdser b@ﬁﬁnérﬁtédriangeri’@nt

R R TR e N PR T
fC(ralo?n uIt ﬁte esbizgggagdglﬁdgﬁngérgqedstlttaﬁlmise@umﬁggpSwistnohf aged toiggérengthedulngei ved
ar r angenefif %%0{ W'i%%rrg'ﬁwé ﬁé%e‘%%g?er%iﬁn ga'?%%%m%}) Obiignlgg;"gg%]s?gaur ed
for receitranseitter®3al Thd tramsniitter d8isie configurerhtoAfansmit a scheduling request SR to
20 the base station 28 at the next occurring scheduling request opportunity t0, t1, t2, t3, t4,
., t=, as a response to the triggered scheduling request transmission. Also, additionally,
the arrangement 600 comprises a scheduling request prohibiting timer 40. The scheduling
request prohibiting timer 40 is configured to start when the scheduling request SR is
transmitted first time and to prohibit any further scheduling request retransmission at
25 future scheduling request opportunities t0, t1, t2, t3, t4, ..., to, while the scheduling
request prohibiting timer 40 is running, i.e. is not stopped.

According to some embodiments, the arrangement 600 may further comprise a
configuring unit 610. The optional configuring unit 610 is adapted to configure the
30 scheduling request prohibiting timer 40 with a scheduling request prohibiting timer length,
such that the scheduling request prohibiting timer 40 expires when the configured
scheduling request prohibiting timer length has passed, after having started the
scheduling request prohibiting timer 40. The configuring unit 610 may receive the
scheduling request prohibiting timer length from the base station 28, according to some
35 embodiments. However according to some embodiments the scheduling request



Accordi ng to sone enbodi nents, the arrangenent 600 nmay optionally conprise
a buffer 640. The buffer 640 is configured to receive and contain data, to
be transmvoted/ook3sef urt her addition, the arrangenent 600CRSBY200/0f1IZe a
transmitter 630. The transnmitter 630 is &bnfigured to transmt signals e.g.
to the base station 28, according to sone enbodi nents. Al so, furthernore,
the arrangenment 600 may conprise a frame handl er 46. The franme handl er 46

i s confi gurRsehibiing diger \)@ngi'hd“%\f becrredetaaninednen pRicatedr based ema gshepdling and

format the réﬁﬁésf‘broﬁiﬂﬁfnb%%ﬂen@ﬂ{#e@@@ééﬁomttﬁ@bﬁééﬁmt 600 further also
may conprise a processor The processor 660 may be represented by e.g.

a Central Processing Unit (CPU) a processing unit, a mcroprocessor, or

ot her pr ocqghag dceeHifg!thBbmEBSMbIHRERS Be AMhGRIRT B8O 'rﬁb?tddMHnb@ RSrecditér
pr ocessor GGOEBeécserform al| data processing function I'nputting,

out putti my tves44 Bophiowad £P' receiving sighakmfremioe base ﬂgﬂoa\ -devi ce
control funct | ons such as call processing control, user interface control,
or the like, is to be notc?d t hat anryagl nternal el ectronics of the user

equi pment  FC WH?%‘PW%IEB? imgnisptheArangemanitRG May eptionally cermRiiseca buffer

necessary fga0. mmglpiiffer 880 is¢bnlifirel e ABive ARY BOtaMCe2t4, 46 BO traAsrhifted.met hod
steps 501-506 has been omtted fromFigure 6, for clarity reasons. Further,

it is to be noted that some of the described units 40-660 conprised within
t he arr arpganturthed @adition, ttmanswenmw B0y GiehpRise al tharlzmitte? GI0AREE Ransnaiftéer at e

mont§ on | udiS0ohceoBRuER do aamiCEgnas 2o 250Rh ‘tave THURRL AP+ ABROTAND g

conpri sed (Hmtmahrﬁén‘tanged wi thin the same physical unit, a transceiver,
which may conprise a transmtter circuit and a receiver circuit, whi ch
transmts outgoing radio frequency signals and receives incomng radio
frequency HAlgm afhﬁhedmlgﬁq;)ebe iamﬂgergdmtasaﬂnmamtoempase ‘Bhfeamadiandier 4gUTHE frame
signal s e t he base station 2 user nment 30
oy compt® ETHaL 6 1 FRGE 48 EelBahe e e Syl PR AR e i bl eBRECg o
for incom rfg'mmlthesuplmhscﬂsframs be used to establish and maintain a voice
call communication with another party or to transmt and/or receive data,
such as SM5, e-mail or MVB nessages, with a renote user equi pnent.

Optionally, the arrangement 600 further also may comprise a processor 660. The

processor 660 may be represented by e.g. a Central Processing Unit (CPU), a processing

20 unit, a microprocessor, or other processing logic that may interpret and execute
instructions. The processor 660 may perform all data processing functions for inputting,
outputting, and processing of data including data buffering and device control functions,
such as call processing control, user interface control, or the like.

25 It is to be noted that any internal electronics of the user equipment 30 and/or the user
equipment arrangement 600, not completely necessary for understanding the present
method according to the method steps 501-506 has been omitted from Figure 6, for clarity
reasons. Further, it is to be noted that some of the described units 40-660 comprised
within the arrangement 600 in the user equipment 30 are to be regarded as separate

30 logical entities but not with necessity separate physical entities. To mention just one
example, the receiver 44 and the transmitter 630 may be comprised or co-arranged within
the same physical unit, a transceiver, which may comprise a transmitter circuit and a
receiver circuit, which transmits outgoing radio frequency signals and receives incoming
radio frequency signals, respectively, via an antenna. The radio frequency signals

35 transmitted between the base station 28 and the user equipment 30 may comprise both



The net hod steps 501-506 in the user equi pnment 30 nmay be inplenented

t hrough one or nore processors 660 in the user equi pnent 30, together with
conput er woagrianeisede for perform ng the functions of tireTSERHSNS01NEt hod
steps 501-506. Thus a conputer programq4y oduct, such as e.g. a conputer
program st orage nedium mnay conprise instructions for perform ng the nethod
steps 501-506 in the user equipnent 30 and nmay transmt schedul i ng requests

SR t o t he trafiie@andtoahirélsighdls & §.cpagingsdigrals/ atdsagardobinCordingRidls whidhoga P be
pr oduct rrent'?ned&a?ﬁ%e Ha b .lgrovi.ded or_instance |.{;] thﬁgf or m of dat a
Rarrier cPYinctabiencaf MRBEIEA ¥tk oo EomE PR U, enalhs BEYS 6 e
accor di ng trafsrhinangiberesive data sichnas\8MS, &edidrIMME atkssages, Witk apemotsdser 660.
The data carrier, may be e.g. a hard disk, a CD ROM disc, a nenory stick, an

optical sPAVBPEHevi ce, a magnetic storage device or any other appropriate
medi um such as a di sk or tape that can hold nmachi ne readabl e data. The

b id d

cerver - and AL aEes Po erE e RS e J b Bsdely A igh e 7
| nt er net ororepracessars 660 dotheeser equiprﬁenttsbefogemecwimubm?uqar p@geatm podsifort .

. . S
501 500 g RIS e FARonR s BRrETRh Ry S SR TR bieBHEISE RS TR e
user equi prasuct, 30cH as egr agemputer pgsarh sldtagergediemumay SoBpriseinstrixtions firat idon
28, wh . .
w thin OnEee BTN mBheo sEBaE0f868 b nd Lke? oiiehf 1 Bt Al 3Bk
enbodi nmentssheglulingtelqoests iSRto th@®baseOBatperZ8or ned i n a base station 28 for
assisting a user equipnment 30 in transmtting scheduling requests SR to the

base station 28. The base station 28 is adapted to serve the user equi pnent
30. The udbe pbysitarandttaggible computer gragsam tpsoduchmentienesicahode iImaygbe prguideds SR

to the basgg ; L O | : ) ' t
oppor tun 1 dionse’ R 18 i o Lhata Pabrit Rafyifg ShFplieF Biboi i B84 I bel BAHAT
user edd premetied stans asoandingsedhe presentisobttion wheo beingileadeddntodhe peweess®. The
W rel ess I ' . : : . Th-
Adanced I’ggl 0 neﬁ%F%gﬁﬁ%ﬁgeﬁj)%ge@g??oaﬁcgéa @n@ydlﬂégf(g. g%{'%ﬂ\;-éﬁ?ghg%ode B
eNB, accorstﬂl'aa_f d@/l@ﬁarﬁa(’ﬂémm stenage _deme 8P gnY thes tappropsats meditmesughegs a
equi prent o3Q dtabbARSEAT hBR FaBRAL reatfhbleS 84S rie Wnigiter program code can

furthermore be provided as program code on a server and downloaded to the user

20 equipment 30 remotely, e.g. over an Internet or an intranet connection.

Further, a computer program product comprising instructions for performing at least some
of the method steps 501-506 may be used for implementing the previously described
method in the user equipment 30 for transmitting scheduling requests SR to a base

25 station 28, when the computer program product is run on a processor 660 comprised
within the user equipment 30.

Figure 7 is a flow chart illustrating embodiments of method steps 701-703 performed in a
base station 28 for assisting a user equipment 30 in transmitting scheduling requests SR
30 to the base station 28. The base station 28 is adapted to serve the user equipment 30.
The user equipment 30 is configured to transmit scheduling requests SR to the base
station 28 only at certain predetermined scheduling request opportunities t0, t1, t2, t3, t4,
..., to. The base station 28 and the user equipment 30 are comprised in a wireless
communication system 100. The wireless communication system 100 may be e.g. an IMT



the base station 28, the nmethod may conprise a nunber of nethod steps
701-703. It is to be noted that the nmethod steps 701-703 nmay be perforned
i n a sonewbabiidiotfser ent chronol ogi cal order and that someTsE20ai0efimny be
performed sinultaneously or in an altered!®r rearranged chronol ogi cal
order. The method may conprise the followng steps: Step 701 A factor k to
be transmtted to the user equipnent 30, enabling the user ui pnent 30 to

e
cal cul ate a Advaackd/ iLTE/ LE3GuAcaneadoradis netwgrk anmihg bags slation; 28 doay B G an

Step 702 Th LA RAaAC ' hrasBddiRéehts0 the user equi pnent 30.
Step 703 Thgevggégng%?b?r@%t&%@ﬁdt?cstﬁedul ed when a scheduling request SR is

received fromthe user equipnment 30. Figure 8 schematically illustrates an

ar rangenent ﬁPQpAers?atés? ﬁgsiﬁﬁ O%Eﬁ%ﬁtﬂﬂm%tgtﬁo;#ggrﬁsmgf gerddufiPreqBests SR to

configured to perrorm st eps ] . Thus the base station.
arrangenerft tbebasestatior 28 the methpdiaay Qmﬂ'%ﬂu@%i%m0%39%?q1?iﬂ% Hi'% 19 ng
schedul i ng NEARERLSthaNHeO melifodPaeBs 02703 Mma\B be THedPMER iAlabbMBWRS different

adapted to serve the user equi pnent 30. The user e u%gpman_t 30 is configured
to transnit eeerakgitalgrdasAndsthat spme of ithem paasebe PeriPERed simyagecysly  ip A

pr edet er m negliepcGidebiralihethttdloghiaPerdet The infsthddPmay tombrse thé follbdiny stephe
base station 28 and the user equipnent 30 are conprised in a wreless

comuni cati on system 100. The wirel ess communi cati on system 100 may be e.g.
an | MI' Adygngeg 708 LTE radi o network and the base station 28 may be e.g. an

evol ved node B, eNB, according to sone enbodinents. In order to performthe
method st opsA ST Kda be fiagsmaiied 4% ihediseT SHIPRERI, SRabing 1< eer pRYPBEN A P
such as e. g. calcukté a'sthédlling feduast proAbiting ideRhgihistRtdraiinedni t 810 is
configured todetermne a factor k to be transmtted to the user equi pnent
30 in order for the user equipnent 30 to cal culate a scheduling request
prohi bi ti ng Stepem02l ength. Fur ther the arrangenent 800 conprises a

t i tt 20. The t tter 820 | fi d t it th
et o1 mi ned® 1 1 stowiost BB e Fanagifst 816 Soer Smergabi |-t he arr angerent

Step 703
The user equipment 30 is scheduled when a scheduling request SR is received from the
user equipment 30.
20
Figure 8 schematically illustrates an arrangement 800 in a in a base station 28. The
arrangement 800 is configured to perform the method steps 701-703. Thus the base
station arrangement 800 is configured to assist a user equipment 30 in transmitting
scheduling requests SR to the base station 28.
25
The base station 28 is adapted to serve the user equipment 30. The user equipment 30 is
configured to transmit scheduling requests SR to the base station 28 only at certain
predetermined scheduling request opportunities t0, t1, 12, t3, t4, ..., t=. The base station
28 and the user equipment 30 are comprised in a wireless communication system 100.
30 The wireless communication system 100 may be e.g. an IMT Advanced or LTE radio

network and the base station 28 may be e.g. an evolved node B, eNB, according to some
embodiments.

In order to perform the method steps 701-703, the arrangement 800 comprises a plurality
35 of units such as e.g. a determination unit 810. The determination unit 810 is configured to



800 conprises a scheduler 38. The scheduler 38 is configured to schedul e
the user equi pnent 30 when a scheduling request SR is received fromthe
user equiywoent/®es6Furt her, optionally according to sompCegrseodooenis, the
base station arrangenent 800 may conpkpse a receiver 805. The receiver 805
may be configured to receive a signal fromthe user equi pnent 30. Al so,
according to sone enbodi nents, the arrangenent 800 may conprise a

schedul | agtefniifé @Sfactdr &M btbé trhhél’ﬁﬁt G%‘fthél‘%é lth
arrangenent, 800 &grthe ° | so may c nprise érw%déﬂggésnég% g‘%égﬁﬁ througessor

840 rmy BIIPMEHIQ 1R Lalcylpte, agsc@dm Fequest, Br@é@snnagﬂm ten(mPFJyr gr the

processi di‘lgang&h’tent <’8OO1 ﬁnﬁ}ﬁfs@@ es yahsmiter @ROEThE IRt QBQOO &' EoﬂﬁBﬂFed
i nt erpret an ltntgxec struct ions. The processing unit perform al

data prof §a?18'rk?%ﬂ’6t‘{5f3h§q"'6’ﬂ?mq M&'"OQ‘HH H@@f@g@emnbf dat a
i ncl ud n@adabmpdmésf@rscn@dmdwem&ecl@enbr @B & Wty @es ., tosééﬁ@dl.ﬂé théluser

pr ocessi ‘ﬂﬂfomrﬁ user 1qterface c trol, or the like. It is to be noted
that any®JURMEH 0 whesa sohrding seayast %é{%’@cg'f’%‘i‘ frem theusgieadiPmeRb3Gase
station arrangerrent 800, not conpletely necessary for understandi ng the

pr esent d| n he rreth d ste 703, has been om tted from
El ure. d Crih cxtanalbyScadui ko SelF bodRiarts. 416 bate S0PE A RRGE Y Aor | he
descri be:daju momn%a&é&nwmvﬂ Jed méuwrmoshﬁaﬁbéeuagﬁgmed S edteive 4 brgnblase
Statlg(?]éo to be reﬁ@ﬁi as _se %) g Bd {S{mes but nota\Mnt
neces ‘r‘%ﬁf&qHH% : AEFAE "9 S%en MBACMGS Arapgameat 8q

r ecei vermay bompiibet ischednitharreGadst proyibiteinee eprifighfing ofit 42- arranged within the
sanme physical unit, a transceiver, which may conprise a transmtter circuit

and a receiver circuit, which transmts outgoing radio frequency signals
and r eceDptohally)Cthel agangethent {80080 fuethey atsog rrayScomprigeeat proebssor \848. dfhe

26 and- 1HESeRr e R St e Rt PERPE S e B R Rk BB gna s
e.g. PRgirmig sirgicadpsdcemswgesthélorprmammng niggicathas ,mayiinterprety abe ereedtet 0
Cr anom cRaiTaRe  THec pthsBasit, SR o nEVCRRbomnal i blyelind dauBR Jon b L1
r enot e uapmmmg}wqtpmng_ ahe ppocessing ofrelataainclading @ataahlsﬁesmg regpd adeyisce rcoatyal pnent
oo PR Ak e S P A P L B Ve o e
together with conputer program code for
20 ltis to be noted that any internal electronics of the base station 28 and/or the base station
arrangement 800, not completely necessary for understanding the present method
according to the method steps 701-703 has been omitted from Figure 8, for clarity
reasons. Further, it is to be noted that some of the described units 38-840 comprised
within the arrangement 800 in the base station 28 are to be regarded as separate logical
25 entities but not with necessity separate physical entities. To mention just one example, the
receiver 805 and the sender 820 may be comprised or co-arranged within the same
physical unit, a transceiver, which may comprise a transmitter circuit and a receiver
circuit, which transmits outgoing radio frequency signals and receives incoming radio
frequency signals, respectively, via an antenna. The radio frequency signals transmitted
30 between the base station 28 and the user equipment 30 may comprise both traffic and
contro! signals e.g. paging signals/ messages for incoming calls, which may be used to
establish and maintain a voice call communication with another party or to transmit and/or
receive data, such as SMS, e-mail or MMS messages, with any remote user equipment.



perform ng the nmethod steps 701-703 of the present solution. The program
code nentioned above may al so be provided as a conputer program product,
for instawmoeoimoedse form of a data carrier carrying conpOoTSE2@0O8raM code
for performng the present solution wher2ibeing | oaded into the base station
28. One such carrier may be in the formof a nenory stick. It is however
feasible with other data carriers. The conputer program code nay

f ur t her mor Fhé ergsenirneeithnisen for assistingcouker equipmeat 3kin sending sorgdylingeatests he
base stati 28 1 m e tati
"conpri si n%ﬁ MY qu'%s(?x‘i x%}gﬂm?& m%nérsbqn@(ra\ %}%'59&8 . e. rrg%nlb?\%g scao'ggl st
at | east oarrénge‘ﬁhmtpsmheieplcted\/cmtﬁlgmel&. tagether nWﬁ'bcPOITCPUtQieP@BEﬂﬂé epdgcfarbed
preferred 0 |48 r7pat int | SoRlibRNSThaNsroBFint Vcdlent s
nmay be useggp&&l@% é/f\hb é{%%%efogn@gd*ﬁr/reﬁ arg not lto be tgr gn as
limtingst huensomqmbaluﬂvetmey plse henprovided as iaotpmpuiercprogrant proddete fasynstance in
appending glay MR darriér E'SWS %ﬁ?rﬂg&el”ﬁﬁigr&ﬁ%&gﬁaﬁ p%rw?n) |rfg°fhe present

transmttlng SC e |ng reque e station base
station (28plutien udarpbendg flanded inte thenbasesation 8. Sneruch sasrier may h§§e|the orm

equi prent %?’Q)m fguéﬁn@h%%@%gapnewﬁmmﬁér &a&éu&smesssrma dol‘dpﬂﬂz‘?r rdgpaf)

and is con |gur o transmt sche requests (SR) he base station
(28) only &pdeeraydurthesmerebe pPravired %Prear@m ﬁ@per@rqaes@fveéﬁaeﬂpwnbﬁﬂ%tq@ﬁ

tl, t2, ) hod conprising: starting (502) the scheduling
request 1{05535%5%&%%%6@?%% r (620), transmtting (503) a scheduling request
(SR) to the base station (28) at the next occurring scheduling request

oppor t uni t §érﬂ usﬁ\%thé ?orrﬁu%t oh#comprise"or) “campAsiAGSP oS $6 beinfehﬁ*eﬁaHaést A6h-
trigger (6 stafting a scheduling request prohi bltlng i mer &40)

conpri sed ilimitingei. le!'@?af@ﬂj |09ﬂ%!ﬁtat (enst of"erPresrot HVRRYAN iSRGt b the apgve

transm tt eqigkidedep %ﬂ%dsélﬂbb@ﬁleﬁ%s)\/a?@us tahermbitivest rﬁddmatlaiﬂjaﬁd (Hquharehtsg
(505) an urther schedul mghire uest retransm ssion at future. sc

request rm@)t l@mpqqdegh?rpf?re. e apove qrgbodgrnents are nqt t«? b taken apﬂ@ltggnga a?qqqg
request pr ik freSéht idveRfior, WRichii§ défnzaibydne appendtng claims.



2. The nethod according to claim1, conprising the further step of:

st oppi ng (506) the scheduling request prohibiting tinmer (40) when the
schedul i /yorequmeiset r ansm ssi on trigger (620) is cancel Iped/SEeowiosn1i he
schedul i ng request prohibiting tinmer (43 is expired. 3. The nethod
according to any of claim1 or claim2, conprising the further step, to be
performed before the other steps: configuring (501) the scheduling request
prohi bi ti ggAjmger (40) with a scheduling request prohibiting tinmer |ength,
such that the scheduling request prohibiting tinmer (40) expires when the
configured scheduling request prohibiting tinmer |ength has passed, after

havi ng st art ed Al ethsé e d WsknequisiAeBoyforttakiniitting sthétiing féyuestd (SR € get hod

according,to any ole?éyhtﬁ g)lal ns ,1-? wherei n the scheduling request

prohi bi ti RgS¢ Figlien (28 the bage statign (28) 15 gdapted %aefg%ﬂ?@d&!ﬁ%fﬁg“wwub@o% the

\% ohi bi sit ESert écE]mnSmilarﬁtrKgOh c&nprﬁt& ﬂﬁlﬁlﬁﬁ{i@: %I{u_@hﬁgaﬁ%@éidn Q’fggb?@?.@') @gatss 1-3,
erein the scheduling request. prohibiti i per is nfigured.to a

schedul | ngSPEMRLE SRBRTICANEAYIG BaHeste (IRH P crop el 426K enf b rard

bet ween t predetdimihedi suhedelimgesguest psppotianifiesc @0, t1G,t21 B8, t4,2...,t3), thé rhethod

mul tipli e%m\e/_.\n'Pésq a factor k, such that: scheduling request prohibiting tiner

| ength = IJg:11). 6. The nethod according to any of clainms 1-3, wherein
t he schedul i ng staslingy502)the beHEdulingretuest krafgiibsios tringef (630y,ed to a schedul i ng

request,~prohi bi,ting.ti | engt h F/nichi I tothet'.rrep%;t en_two
schedul'Png reqttftggf 'gﬁﬁggﬁ?n? F?Iéesd” ?%feqtuf‘st @%ﬁ? e pase ?t?{.'c.’" ah & pofti ed
W th the oesurting sthednling setjuest dppoptenityt ¢@] tihyt2a t3, asdomtepas ablespdnsestathe t hat :
schedul i ng,.r t ibiting timer length = (k +1) (t2 - 11). 7. The
met hod acgﬁnglg&gqsgte{)ggﬁgi m5, wherein the factor k is received fromthe base
station (28). &tarfirige(508}) hcdhedudiog dequeest prohibjtingf tinsérafd0), Cooprisédhimthé, usener ei n
t he rando i [l t Alser i A . 9.
The ot hoqOuBafitioR) wish 1hE SERing RGEELSR) Rttt B baf Riliet ) 1y
bet weerl5z éordhafindt imé,jiamdt y such that: k = [0,1 ... . "], wherein the factor
k is transm tt%ﬂoh‘/ﬂiﬁwd?a(gbﬁ '%%?0'1’6&% Cg&teﬁﬂltng I?’géfxesirF«’a’f'f'ahls}ﬁission at future
scheduling request opportunities (t0, t1, t2, t3, t4, ..., t=) while the scheduling request
prohibiting timer (40) is running.

20 2. The method according to claim 1, comprising the further step of:
stopping (506) the scheduling request prohibiting timer (40) when the scheduling
request transmission trigger (620) is cancelled or when the scheduling request prohibiting
timer (40) is expired.

25 3. The method according to any of claim 1 or claim 2, comprising the further step, to
be performed before the other steps:
configuring (501) the scheduling request prohibiting timer (40) with a scheduling
request prohibiting timer length, such that the scheduling request prohibiting timer (40)
expires when the configured scheduling request prohibiting timer length has passed, after
30 having started the scheduling request prohibiting timer (40).

4. The method according to any of the claims 1-3, wherein the scheduling request
prohibiting timer (40) is configured to a fixed scheduling request prohibiting timer length.



base station (28), and wherein the Scheduling Request (SR) is transmtted
on a Physical Uplink Control Channel "PUCCH'. 10. An arrangenent (600) in a
user equiwoent1/003By for transmtting scheduling request ®CTSRWOSEIDASE
station (28), the base station (28) is addpted to serve the user equi pnent
(30), the user equipnent (30) is configured to transmt scheduling requests
(SR) to the base station (28) only at certain predeterm ned scheduling
request oppor t unihei rsthod iccerdingt tp any3of the claims 1-3,)whereip the sahvrslufingrrequesio)

comDY [ 1 NG prohBH el 1) GoHDbrl 810 SNBIA rb el HforhFY ;ﬂeﬂ%nw& to

trigger a SC edul request transmssion, a‘'tr m t ured

to transmi tis gaud Iﬁ%ﬁ'@l tl"i‘@b?@@ﬁ@@t/o setrruling fenuest gporunitissdIf, (43, tattdt he trlext

occurring sehgslidhivi® d RetdeR I sueRRpt unity (to, t1, t2, t3, t4, ..., t ) as a
response to the started trig 620), anda schedul i ng@r egjest prohi biting

timer (4®, configur &§h ?@"ﬁgéﬁqueﬁ}ﬁ."ﬁ%‘bﬁ@g Smselenoihr A (SR is
transmtted first time and to prohibit any further scheduling request
retransm ssion at future scheduling request opportunities (to, t1, t2, t3,

t4, ..., t 8 wnithe methodeaerarding do ranyuek elajmordbi wherging th%ﬁc'(esdgyng gequest

runni ng. 1lproMibitiRg hedr | mws s@rﬁr@ufefdablaogbheaah f@&u@@%b&ﬁﬁm fnélSIBhg tﬁwuldwent
(30) in tra,nsmttlﬂ’% schedul i ng requests (S base statlon (28),

base stati dfefyalyo fhe tipe,petwgen ve &¢ U‘!’We"eﬂg%ﬁt 0869'1%%“({ 8h2. t3H4, usé"f‘)

equi pmemfo (M@iplied vipthé assn%f {he fhétare gpetrat%a Itw%ha&n NERALIS | §uérﬁRLt to the
base station (28) onIy certai nWth term ned schedul i n request

opportunities (tq, t Sehequingfegues ibiting fimer lepgth Tk fdlg ( i sing:

determ ni ng (701) a factor k to be transmtted to the user equipnment (30),
enabling t 30) to.calcul ate a scheduling request

pr ohi bi ti nge'ti 'gﬁ@BHe °P9§sl rfPt*‘?%"Hé Whessin thesfagtor de igireeaived t%uthEkbaf@ the
user equi pngmton((zs)) and scheduling (703) the user equi pnent (30) when a

schedul i request (SR) is received fromthe user equipnent (30). 12. An
arrange t (800) in a base station (28) for assisting a user equi pnent

(30) in traasm tTHengethoh @dtdriiing to ady 66¢ain B} clabn Th&hBRFEhE irakdddn variddle / t he
base statian a(n%szn I S .
is randomly generated by the user equipment (30).

9. The method according to any of claims 5-8, wherein the factor k is ranging
20 between zero and infinity such that: k =[0,1,.. , =],
wherein the factor k is transmitted via Radio Resource Control “RRC" from the
base station (28), and
wherein the Scheduling Request (SR) is transmitted on a Physical Uplink Control
Channel "“PUCCH".
25
10.  An arrangement (600) in a user equipment (30) for transmitting scheduling
requests (SR) to a base station (28), the base station (28) is adapted to serve the user
equipment (30), the user equipment (30) is configured to transmit scheduling requests
(SR) to the base station (28) only at certain predetermined scheduling request
30 opportunities (t0, t1, t2, t3, t4, ..., t), the arrangement (600) comprising:
a scheduling request transmission trigger (620), configured to trigger a scheduling
request transmission,
a transmitter (630), configured fo transmit a scheduling request (SR) to the base
station (28) at the next occurring scheduling request opportunity (t0, t1, 12, t3, t4, ..., t=)
35 as aresponse to the started trigger (620), and



adapted to serve the user equipnent (30), the user equipnent (30) is
configured to transmt scheduling requests (SR) to the base station (28)
only at cwotaiwnopssedet er mi ned schedul i ng request opport BorSEe®OsI3t 1, t2,
t3, t4t ) , the arrangenent (800) conpgi sing: a determ nation unit (810),
configured to determne a factor k to be transmtted to the user equi pnent
(30) in order for the user equipnment (30) to calculate a scheduling request

gr ohi bi ti ggf ti ae'écﬂkedulgfgh request Wsm&ih@rtirﬁ&?g%()), Covnfig e eﬁ Tgﬁalrt rvﬁfé;zgitﬁet he

eterm ne ctor { .user egul t . ang.a ScC er ,

confi gur eacr}egulix'@hrgaﬂ?g (%Eﬁ lﬁirgpsrg@ﬁg%mme( 36% tQuREqibyt §%§tﬁﬁ'?f i qdé‘g%%st

(SR is regeestedtrdnsmisdidreatifattire echedplingveq(éd opportunities (10, t1, 2, 3, t4, ..., te)
while the scheduling request prohibiting timer (40) is running.

11. A method in a base station (28) for assisting a user equipment (30) in transmitting
scheduling requests (SR) to the base station (28), the base station (28) is adapted to
serve the user equipment (30), the user equipment (30) is configured to transmit
scheduling requests (SR) to the base station (28) only at certain predetermined
10 scheduling request opportunities (0, t1, t2, t3, t4, ..., t=), the method comprising:
determining (701) a factor k to be transmitted to the user equipment (30), enabling
the user equipment (30) to calculate a scheduling request prohibiting timer length,
transmitting (702) the determined factor k to the user equipment (30), and
scheduling (703) the user equipment (30) when a scheduling request (SR) is
15 received from the user equipment (30).

12.  An arrangement (800) in a base station (28) for assisting a user equipment (30) in
transmitting scheduling requests (SR) to the base station (28), the base station (28) is
adapted to serve the user equipment (30), the user equipment (30) is configured to
20 transmit scheduling requests (SR) to the base station (28) only at certain predetermined
scheduling request opportunities (t0, t1, t2, t3, t4, ..., t=), the arrangement (800)
comprising:
a determination unit (810), configured to determine a factor k to be transmitted to
the user equipment (30) in order for the user equipment (30) to calculate a scheduling
25 request prohibiting timer length,
a transmitter (820), configured to transmit the determined factor k to the user
equipment (30), and
a scheduler (830), configured to schedule the user equipment (30) when a
scheduling request (SR) is received from the user equipment (30).
30



