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The present invention relates to a nethod and an arrangenent in a base
station and a 5 nethod and an arrangenent in a user equipnent. In
particular, it relates to a mechanismfor reducing |oad 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 5 data buffer as well as radi o propagation characteristics
of each user equi pnent. The standard uplink scheduling procedure in LIEis
shown in Figure 1. Wien new data arrives2to 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 10 Report (BSR)
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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



10 generates a significant unnecessary | oad on PUCCH The nechani smt hat
the transm ssion of scheduling requests is prohibited is known as well as
configuration of such mechani sm by the network, see WD 2009038381 A2 METHOD
OF RESTRI CTI NG SCHEDULI NG REQUEST FOR EFFECTI VE DATA 15 TRANSM SSI ON.
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station at the next occurring scheduling request opportunity as a response

to the started trigger. Further, a scheduling request prohibiting tiner,
conpri sed i Mhé meeahanism that the transmission of scheduling requests is prohibited is known as

well as configuration of such mechanism by the network, see WO 2009038381 A2
METHOD OF RESTRICTING SCHEDULING REQUEST FOR EFFECTIVE DATA
15 TRANSMISSION. However, in WO 2009038381 A2, the only mentioned condition when
the transmission of scheduling request is prohibited is when the uplink synch, i.e., Time
Alignment timer is expected to expire soon or when the overall number of scheduling
request transmissions has exceeded a certain number. The idea of WO 2009038381 A2
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 35 the first tinme. In addition, any further scheduling
request retransm ssion at future 4 scheduling request opportunities are
prohi bited while the scheduling request rohibiting timer is running.
According to a second aspect of the present invention, the object is
achi eved by an 5 arrangenent in a user equipnent for transmtting
schedul i ng schedifing Feduest opperiuntticdtdr® Prohibiedisie the alcheduling réglRBt pEbHitItiREr Ve
t he user egﬁ%ﬁrent..The user equi pment further conprises a scheduling
request tr 1%8BR9t ri gger and is configured to transmt scheduling
requests to the base station. However, the scheduling requests are
transmitted, only at certain predeterm ned schedyli request opporiunities.
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schedul i ng requesp ecelve he user equi pnent. 30 According to a
fourth aspect of the present invention, the object is achieved by an
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predet erm ned scheduling request opportunities. The arr angzemant conprises a
equipment is configured to transmit scheduling requests to the base station only at certain
predetermined scheduling request opporiunities. 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



5 determ nation unit. The determnation unit is configured to determne a
factor k to be transmtted to the user equipnent in order for the user
equi pnent to cal culate a scheduling request prohibiting tinmer |ength.
Further, the arrangenent conprises a tran8mitter. The transnmitter is
configured to transmt the determ ned factor k to the user 5 equipnent.
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The invention is described in nore detail with reference to attached

i gur 6 1 o Yo B achengeR Tedusst BN asr e ey R RE RS et
prior ar t1owihee lsehedulifgTrequesR IO PUDCH dinst tihe Fthguload2os RUGCHeceat be rdetiocsd
o AaehhaFrhg: monfabe e ra Brea R E e By gien The
transm ssi orqaipaear’ dithg differehe niengthibotheTeatransmissions of scheduling requests are
distributed in time as well. Thus the performance of the wireless communication system is
improved.
15
Other objects, advantages and novel features 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.



6 Figure 4Bis a conbined signalling and flowhart illustrating radi o signal
transm ssion according to sone enbodi nents. Figure 5is a flow chart
illustrating enbodi ments of a method in a user equipnment. 5 Figure 6is a
schematic block diagramillustrating enbédi nents of a user equi pnent
arrangenment. Figure 7is a flow chart illustrating enbodi nents of a nethod
in a base station. 10 Figure 8is a schematic block diagramillustrating
enmbodi ment $igifre 4Bbasds & cambined signaligg ae flowdHariDEisati A rddRSEGh & TatbnisEivn
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foll owi ng detail ed d8¥erggmenin consi dered in conjunction with the
acconpanying drawings. 25 It is to be understood, however, that the

dr aw ngs aF__e desi gned sol eI%/ for purposes of illustration and not as a
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structures and procegiaffentscri bed herein.

15 DETAILED DESCRIPTION
The invention is defined as a method and an arrangement in a user equipment and a
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 ltis 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



30 Figure 2 depicts an exenplary w reless communi cati on system 100, such as
e.g. the I MI Advanced, E-UTRAN, LTE, LTE-Adv, 3rd Generation Partnership
Project (3GPP) WCDVA system d obal Syster:;l for Mobile

conmuni cat i ons/ Enhanced Data rate for GSM'Evol uti on (GSM EDCE), W deband
Code Division Multiple Access (WCDMVRA), Worldwide 7 Interoperability for
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communi cate with each other over at |east one radio channel, within a cell.
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transceiver/s on a downlink to the user equi pnment 30. The optional base
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I nformati on and supports nulti orne
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

26 embodiments. The subframe handier 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



8 conputer or any other kind of device capable to communicate wirel essly
with the base station 28. The user equi pnment 30 shown in Figure 2 may
conprise transceiver/s. The transceiver/s 5 may conprise or be connected to
user equi pment antennas. The user equi pmgnt 30 may al so conprise a user
equi pnrent franme handl er, according to sonme enbodi nents. The w rel ess
termnal frame handl er nay receive and process downlink subfranes and may
prepar e andgomputernor apy ttler &indf ofadevive ddbableds tconmeuridatd hirelepsly Mithsthbfzages
prepared by sgebgequi pment frame handler and transmitted by transceiver/s
fromuser equipnent 30 to 10 base station 28 carries the Physical Uplink
Control Channel (PUCCH). The user equi pnrent 30 may al so conprise a
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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.



5 exenplary environnent in which the present nethods and arrangenents may
be inplenented are illustrated. Data is received in the user equi pnent
buffer. The reception and/or detection of data to transmt in the user

equi pnent buffer triggers the transm ssi o of a schedul i ng request SR 10 to
t he base station 28. The scheduling request SR is used for requesting

uplink schedyling,resources for transm ssion of the received/ detected.
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it er ent SrBEHPIADELVRITE A s R e roshl doethdse AR AEBRSEmerE el bogue
t o recei ved itplementedidre illusteate®0 equi pnent buffer. In the illustrated
exanple in Figure 3, the triggered scheduling request SRis not allowed to
be transmtted until the next possible scheduling request opportunity 10.
Ther eby t he Batéésdrdceingd iretheasser 8Ruipment birféer coims rebeptich asd/pedetectipnuoftdata ta
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transm ssion. 30 If the user equipnent 30 has no valid PUCCH resource for

Schedul i ng. TReReh B MHEARMER 008 G eIGHLE hehehl s BURICIELAGE o o
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Thus a scheduling request SR has been triggered, 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, t2, 3,
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, t2, 13, t4, ..., t=, and no scheduling request prohibit timer 40 is



When the triggered scheduling request SR is transmtted at tO on PUCCH, the
scheduling 5 request prohibit tinmer 40 is started. The scheduling request
prohibit timer 40 is conprised in the user equipnment unit 30. \Wen the
schedul i ng request prohibit tinmer 40 is Munni ng, the user equipnent unit 30
Is not allowed to retransmt the scheduling request SR According to sone
enbodi nents, the user equipnent 30 may set the scheduling request prohibit
timer 40 teaurbingz érecjenerdtehschesolmgdeques) SRemag be t@Rsmittedrat lgened sahetiulingr e

is no 10 o .' request SR pending. Wen the scheduling request
prohi bi t tH@ Stzf%%gg%éyplgred the user equipnment unit 30 is allowed to

re/transmt the scheduling request SR on PUCCH again. The t| mer 40 is
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requestmrgth PL LR th g, the scheduling request SR 25 i s not
resent. In t thle re@.%g ‘QBI n Figure 3, the scheduling request SR

is cancelled in ti, t2 and t3 V\hen t he base station 28 receives the
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user equi prrent buf
5 request SR, when also the scheduling request prohibit timer 40 may be stopped.

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, 2 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.



Figure 4A is a conbined signalling and flowhart illustrating radi o signal
transm ssion according to sone enbodinents. 5 Figure 4A illustrates use of
t he schedul ing request prohibit tinmer 40 en the grant is received in a
subframe and the schedul i ng request prohi% t tinmer 40 stopped when the
schedul i ng request SR cancelled. In other words, in Figure 4A the
schedul i ng request prohibit tinmer 40 prohibits the user equi pnent 30 from
transmtting the scheduling request SR tw ce. The schedul i ng request

prohi bit tirggurO4ASs S esmIsiHedVBRNANING and Motlicham @lubfatireteetid sigRali sansmission
cancelled. If a new scheduli request SR is triggered after stopping the
schedul i ng r¥gGoE¥9 tPiSH@P,qu?BﬂYEﬁ?’ equi pment 30 is allowed to transmt the
schedul i ng request SR agai n. Figure 48 is a conbined signalling and
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cancel | ati orreqfiest SReabyain. ng requests SRs, then there is no pending

schedul i ng requests SRs, but when a new triggered scheduling request SR
arrives, that may be transmtted, and the SR prohibit tinmer 40 may be
started agaifigatec4B39 aAcorebined wignallidg ani fidwehad Hiustratimg radio)signal prandmibsion
timer 40 4 dof | request SR is mssed by the base station
28, the rff;{c?é?#ﬁgtésﬁ@gfeﬁ%%éfggavoi d too long delays in the case of

m ssed schedul ing requests SR, the scheduling request prohibit timer 40 may

t be t | | ' . I,0L: ' h
Cehedul i ng 1 Sd BESRIEh AR Flotre AEInE B MR lebue tbrorlE BG40 st o int °
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be utili 2% Sukfrapedhand42.iThe sabedulingowpuest prohibittiper 4Q scetappatgwhenitexpisesSR
in the time GeaRLpratioR ¥ tEcHeBaing MYuskit 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.



5 equi pment units located in the neighbouring cells transmt the scheduling
request SR on the same PUCCH resource at the sane tinme. Due to
interference, the base station 28 in the corresponding cells may cannot

det ect which user equi pnent 30 was transf2tting the scheduling request SR
and thus do not schedul e any of the user equipnent 30. |If these two user
equi pnent units have the sanme scheduling request periodicity, they nake the
10 retransm ssions of the scheduling requests SR at the sane tinme | eading
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sel ected by t he user equi pnent 30 rangl ng bet ween [0 1,..,mM. An exanple
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Example Implementation 3: The scheduling request prohibit timer length can be, for

30 example, (k + |) 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.



Figure 5is a flowchart illustrating enbodi nents of nethod steps 501-506
performed in a user equipnent 30 for transmtting scheduling requests SR to
a base station 28. The base 20 station 28 is configured to serve the user
equi pnment 30. The user equi pnent 30 conprﬂ§es a schedul i ng request

transm ssion trigger 620. Further, the user equipnment 30 is configured to
transmt scheduling requests SR to the base station 28 onlxéat certain
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that sone of _t . .St 02 step,503, or even a steps may be
erfornmed sior’Flf ﬁ%}%‘é‘ﬁ%gﬂ © é%‘g’f’?}“iﬁeéﬁ“&?‘éd or rearranged chronol ogi cal
grder. Th#) net hod may cc})"lrrprise the follow ng steps: Step 501 This step is
optional an . be. ri i thin so nmhodi nents, ..10. The
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different user equipment 30 to occur at different time.

Figure § is a flow chart illustrating embodiments 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 501-5086.



request transm ssion triggered, which scheduling request SRis to be sent
at the next occurring scheduling request opportunity tO t1, t2, t3, t4,

.., te when the user equipnent 20 30 is allocated resources to transmt
the schedul i ng request SR. The schedul i mg request transm ssion trigger 620
may be started when there is data in the user equi pnent buffer to send,
according to sone enbodi nents. 25 Step 503 A scheduling request SR is
transmi tt el is bowéner babe notestt thethsdd® aft the kieseribet! noethod siepg ase betibnki gl oslguest
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schedullng request SR1s transmtt irst
time. 15 mrn altasediar re&ganeemgfypngmnalmmrnghe meéhodztmamymbese:mffp@pmegl to
a fixed sciggall i ng request prohibiting timer |ength, according to sone
embodi nents. The schedul i ng request prohibiting tinmer 40 may be confi gured
to a scheduling request 5 prohibiting tinmer length, equal to the tine

bet ween t wgt dul i ng request opportunities to, tl1, t2, t3, t4,too0
nultlplled wth a factor K such that: Scheduling request prohibiting tiner
| ength = kThig gtepls pptionahandipay Py kg compasaswithimsemeentbodimapts. he schedul i ng
request1@roh|b|t|ng timer 40 be configured to a scheduling request
prohibiting tiner |length which is equal to the tinme between two scheduling
request opp¥t seheAvingregeest prohibiting tiner 4may §g cepiigyred with agohpdyling requastt  of
the fact orpishigpiag ained IBxgth &aéwltm R lseﬁ&o%mh rédlfélat %F@ﬁbltlﬁb‘stlrﬁépﬂdtﬂx‘pﬂgs

request prohibjting timer |en fact or

k
opti onal | yVign the configied sehadu E%lé‘ESts‘t’%ﬁ'%‘BW ber *Fﬁethr%ﬁ’?dlﬁﬁﬁ%ﬁﬂ&bh%""ﬂg may

be randonl stafieBe 3&RsHUANg F é&?eb‘ﬁﬁbhl@iﬂ BBAYO. 30 20 The factor k nmay be
rangi ng, bet ween zero an inity suc t hat : = 10,1,.., 00), wherein the

factor may be transmitted via Radio Resource Cont r ol (RRC) fromthe base
station  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, 3, 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.



28, and wherein the scheduling request SR may be transmtted on a Physi cal
Upl i nk Control Channel (PUCCH). 25 Step 505 Any further scheduling request
retransm ssion are prohibited at any future scheduling request opportunity
to, ti, t2, t3, t4, to. while the schedul iﬁlg request prohibiting tinmer 40
is running, i.e. is not stopped. 30 Thereby, by not resendi ng scheduling
requests SR, _the traffic |oad on_ the channel reduced, whi gh Iga?(;las) %% g@_,
overal | i nprEweschesbling repugst piohibiting tnerefQ &ay: BefOANGE? R hIfSHP Phine
Step 506 35 (Ehi il IISHYM, aRB6FdIRGY0 S6Hh¥ ehbotipmgnts.sed wi thin sone
enbodi rrents.r-gmiegst‘?hog%sﬁ:n%émrilng reques{ﬁ@pr ohibiting tinmer 40 is stopped
when the scheduling requests SR are cancell ed, or when the scheduling

rleﬂuetst fr ohfiky §éH&Gung”i‘ébgéég '(Sémsmﬂ@ Kigr 40 rfayobe efﬁﬂgéamhtmaiscaéwing request
illustrates an arrangenen [ user equi n . e .

30 is conf? gRIPgitipg fi ﬂqW%eﬁQa{]WghﬁSWoﬁeq??g@%ﬁi- Ny 5%&%%&@#@ W%ég
schedul i ng ripayest 8, 8R. 1 a~amiigpiRdSAith 4 fadto2 R, suthehdtase station 28 is adapted

to serve the user equipnment 30. The user equipnent 30 is configured to
transmt scheduling requests SRto the base station 28 only at certain

pr edet er m neScieabitirengst protitsitirig imedengimi=tk eg2 10t O, t1, t2, t3, t4, tee.
The base station 28 and the user equipnent 30 are conprised in a wrel ess
comuni cati on system 100. The wirel ess conmmuni cation system 100 may be e.g.

an : Nﬂ'dAdV(znAmd)rdmg %o Isbier gﬂbodiﬁehworriay tffélesgbaduﬁngtreqixm p?Bhigiﬁlyg bimee.l@:f ban
evol ved node_ B, eNB,. accaordj to so odi pents. 15 arder rform
The met hod <tRgiEe o3 aches itk roresl Reor LD (AR Fnatty whithoh cGivel b BB
conpri ses a hpdtween two scieduling eequiesthoprtanities 0, sthtedtd, it g. ., ¢enadtiplied with the
transm ssion_tr.i r.620. The .schedul i re st tr m ssion trigger 620
is configur ergtsylhglﬁﬁ?&aﬁgq;kaop&q*gﬁgy ?ﬁﬁ"&gﬁﬁ%{gﬁ%ﬁtir 3%%‘335 ion. Further, the
user equi pnent arrangenent 600 conprises a transmtter 630. The transmtter
630 is confi .10 b h i u to 20 the base
station 23 a H{eﬁg"*@erf%‘ﬁ%g?@ﬁ?‘ﬁ@@%ﬁﬂgﬁtﬁgé&rgg)qﬁ?s'tﬁ jpportunity tQ, ti. t2,
t3, t4, te., as a response to the triggered scheduling request

transm ssi o | L I 2 ar C i S .
schedul i ng ?ghéﬁeas ’Ef’ﬂ% %‘)tﬁ}' %‘gl)y %6? ﬁ%&?vfg.fF%gﬁ%d%?ﬁ%agm?e@dgpd’ﬁpﬁ?‘? iI ng
timer 40 i s manbe gandothiy gensrated byttkenusen eqeipimedti30.ng request SR i s
transmtted first tinme and to prohibit any further scheduling request

retransm ssion at 25 future scheduling request opportunities tO t1l1, t2,
t3, t4, whd eThefaciotkamaylbierrgnging beteeprzetd and infimjtytsuch thatOk #4$0,1 unmd)ngheréine.

|'s not st oPNRE tacfirkhsY B trhAsmitds vTRMY REXuice EBRrd(RREY #8R Yhe 835 HB¥on

further conprise a
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, t3, t4, ..., 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.



configuring unit 610. The optional configuring unit 610 is adapted to
configure the 30 scheduling request prohibiting timer 40 with a scheduling
request prohibiting tinmer length, such that the scheduling request
prohi biting tinmer 40 expires when the cogfigured scheduling request
prohibiting tiner |ength has passed, after having started the scheduling
request prohibiting timer 40. The configuring unit 610 may receive the
schedul i ng request prohibiting timer length fromthe base station 28,
accordi ng %B some ?5 enbodi nents. However according to sone enbodi nents the
schedul i ng %aﬁ?é‘gf‘ ing Feapeg prefibiting imen4Q is| storped whep the spheduing rerusets, SRr
cal cul at edafeaselied, & vidnaHS sERBIUNRFIBEE st PFreHbitH SrRéF 40 iI8RY ihﬁl?gt h received
odi

fromthe base station 28. Further, ‘according to sone e ments the
arrangenment 600 nay conprise a receiver 5 44. The receiver 44 is configured

for reced vFigure 6 gahematicalMiiLiteatBaaR afraRddrieht 880 if\aREF E§UpMEnSIIBhe user
enbodi nents, .t he a# anger}:ent 6 qu%y O.Btlonal Igpcorrprl se a buffer 640. The
buf fer 640°FLPRYM ({;ffr niigyredeafos i RpEoaRiag bt Mmathodi steps §-9A5 for dransmittieg. 10
|T R f ;JI‘ t hers_c;htddum'igggqqészSR][w amg@?iﬁotﬁee. T@/bﬁé@étit)l%@@istdda?ﬁalt% ts@:g/eﬁﬁé)-

e transm tter | nfi gure 0 ansmi signals e.g. to e base
station 20isekeaupaent 30 TR siser eRERTRRLIT S configedio yansiicschgAWing Rauests
arr ?ngeners!t%@merwas_ emmgizaeomy b aa%impd@dbtiermﬁki@d sg!:j&uiiﬁ@?@qug& &mﬁhmﬁeég i's
configu eceive an rocess, t.he_downlink subfranes, and prepare an
Formt {6 oL, 1R e 3 TRE BEER Siahiolh 28 and Inis SeT SReTER 3008 BPHAST I 9o
rrmée C;erlr i\gael@spémaeﬁeqﬁtoﬁ%temaow ThE Welesd @gnmmjdwom gpsteseni® thayybee. g.
a ntra roce n ni a processin unit,.a Cr opy ocessor, or
o hor b OB T Bivaneed, bt TE ol Sfeliions dné habh ket 08 SHal BREG 91
processor éoiedmpd Bl ENBacbidintpioxopfecsmisaiimenté.uncti ons for inputting,
out putting, and processing of data including data buffering and device

control functions, such as call processing control, user interface control,
or the 15 He.order to perform the method steps 501-506 correctly, the user equipment arrangement

600 comprises a plurality of units such as e.g. a scheduling request transmission trigger
620. The scheduling request transmission trigger 620 is configured to trigger a scheduling
request transmission. Further, the user equipment arrangement 600 comprises a
transmitter 630. The transmitter 630 is configured to transmit a scheduling request SR to

20 the base station 28 at the next occurring scheduling request opportunity t0, t1, t2, t3, t4,
..., I, 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, ..., t=, while the scheduling
request prohibiting timer 40 is running, i.e. is not stopped.

According to some embodiments, the amangement 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



25 It is to be noted that any internal electronics of the user equipnment 30
and/ or the user equipnent arrangenent 600, not conpletely necessary for
under st andi ng the present nethod according to the nmethod steps 501-506 has
been omtted fromFigure 6, for clarity réasons. Further, it is to be noted
that sonme of the described units 40-660 conprised within the arrangenent
600 in the user equipnent 30 are to be regarded as separate 30 | ogical

entities butprefubiting timendenatisingy beprredetenpngdi @araleyietedikased on Aesthedlingust
one exanpl e ed Ry 5r%ﬁﬁgi\4§ginnfeé4§%aﬁ\ r‘e@ﬁvé&%}ﬁ%é bé&de afnmy be conprised or

co-arranged wthin t hysical unit, a transceiver, which may
conprise a transmtter circuit and a receiver circuit, which transmts

out goi ng r agh,Anky %G?k)f}‘&iﬁéj 16 Egﬁ@e??tﬁﬁﬂnérﬁ_@r ﬁ%eV%addém 8OO0 hit @nigrige eReHiver

signals, respective Via an_antenna. The radio frequency signals 3
transmi t t d YeThr@eeivpreddigsentiguied o reivingsignals fioethebsgoiation 20 nay
conprise both 18 traffic and control signals e.g. paging signals/ nessages
for incomng calls, which may be used to establish and namintain a voi

. _ c
cal | conmunifCEeTdNG tRisomegnabadiments, the asrangement6(0may QRlignally camefisra (%E%%r,

such as SMSg40: TRY buffef 6MVR dHRAGRES o rebkivd afd CEMBINIAHS @6 betdhemmes. 5 The
nmet hod steps 501-506 in the user equi pnent 30 may be i npl enented through

one or nore processors 660 in the user equipnment 30, together with conputer

progr am ceden futheP 88difdnTMOark-Ayehent 60O Rfaydoniphiee R tRARATiItaTE300Th& trapsmitter
501-506. Thus _a con‘\puter géo%ram $roduct, such as e. ram

| ) . a,.conputer pro
storage nmedPdfh 's RAPGHRS te deanspd; 7igrdls && o el@%e?@%‘mr?ﬁga Wé‘%ﬁ%ﬁﬂ me
steps 501- 5@tbodickdmes.user equi prment 30 and may transmit schedul i ng requests
SR to the base station 28.
Also, furthermore, the arrangement 600 may comprise a frame handler 46. The frame
15 handler 46 is configured to receive and process the downlink subframes and prepare and

format the uplink subframes.

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 physical and tangi bl e conputer program product nentioned above nmay be
provided for instance in the formof a data carrier carrying conputer
program code for perform ng 15 the nmethod steps according to the present
sol uti on when being | oaded into the procwssor 660. The data carder nay be
e.g. a hard disk, a CD ROM disc, a nenory stick, an optical storage device,
a magnetic storage device or any other appropriate nmediumsuch as a disk or
tape that taffictaddonielsignalsregqdedging sigriats/ nidssagexfprineomingaalis whickdmay e

furthernmore_ b d._a Lam o erver. d t he
user 20 eqﬁﬁﬁ(ﬁéﬁ Yﬁ?ﬁjﬁ ﬁe’ﬁﬁmg‘éﬂ geﬁg@ﬁq’ﬁ? ﬁ‘g{;ﬁ‘%thg h%’fg%& } b
connect i ontrafsmit bad/pr mcemeﬂataesuqtrmsmm endus tMM 8 mpesissgery withstreooté user f or
per form ngﬁg"t'iPJﬁ'g t sone of the nmethod steps 501-506 may be used for

P

i mpl enment i drevi ously described nmethod in the user equi pnent 30 for
transm t6i ng scheduling requests SR to a base 25 station 28, when the

oot equi s G BBNEbot-So8 g llodt SLRERRE 3 niy befHBm 2y hdabre 1
met hod st empreouocee)szarpée@ v the disenequipraerd 39t together 28h fcgmpa@s prograng cada:f,@rr
equi prrent ggﬁé%nﬁgf f'h'ésfg?éét*ohg‘gf t%%*b?%%&nt Hﬁtﬁoﬁ%é‘;f]st %1@@9%9&8@9%&%@%‘ on

28. The ba st at dapted to serve e u equil ser
equi prent 8Odust, sustf age.ged computaean@gfam s@mmetmgmr exqu@gmgnmnstﬁuqtﬁés flse

stat! on (88 glnhifl, 15€ héhdh RIGHCS61-5005) (ENRLN dfifbridhfl 85 ndRAEY tshsheS

ti, ase station user equi pnent 30 are
corrprl sed sehea!ubngmgs@s&&mﬂm baas bationy? em 100. The wirel ess
comuni cati on system 100 nay be e.g. an IMI 19

The physical and tangible computer program product mentioned above may be provided

for instance in the form of a data carrier carrying computer program code for performing
15 the method steps according to the present solution when being loaded into the processor

660. The data carrier may be e.g. a hard disk, a CD ROM disc, a memory stick, an optical

storage device, a magnetic storage device or any other appropriate medium such as a

disk or tape that can hold machine readable data. The computer 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,

., t=. 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/ LTE/ LIE- Adanced radio network and the base station 28 may be
e.g. an evol ved node B, eNB, according to sone enbodi nents. To
appropriately assist the user equi prment 30, n transmtting scheduling
requests SRto 5 the base station 28, the thod may conprise a nunber of
met hod steps 701-703. It is to be noted that the nethod steps 701-703 may

Uhem my. bo. pRNARERUGL o i dnastied st et I o 8S8 PR 22 ay 18Ea%on

chr onol ogi cal ewt@dernodd!B: el bmbrdmgtmmmemboduhenﬂsol | owi ng steps: 10 Step
701 A factor k to be transmtted to the user equi pnent 30, enabling the
user equi pnent 30 to calculate a scheduling request prohibiting timer

| engt hs i s deTeappropdatel$tassist 02 dser Eheipohebie80rimteandnaittingrsckeduding requesist $Rdo

2 schedut . (B daaeplager 28 P Rueti ey shiBies S BuPBEbrriclnbd s8R PA5 6L R0
8 schemati cal be riotddutiat dhee madinoda steas GOTEINB B89 bmperfmn'ned inaaesomeammdsffeam
The arr angeneg“mlf}&g) i 09‘8&1 sBR\ep&rtR&E% tsﬁﬂtﬁtazggusz?pgr mTFHS

h
t he base statron artfang erren%&ggggl S confl ure%y 0 ‘assl s a user e
30 in transm altarengoweaedugad@mmlpm erdSRTth@ noétbodh sy ognuonse)thezalom hps:
base station 28 is adapted to serve the user equipment 30. The user
equi prent 30 is configured to transmt scheduling requests SR to the base
station 281%n$SPPaﬁ01certa| n predetermni ned scheduling request opportunities

to tl, t&facio‘l"k th b8 tra-ﬁgfﬁvtgﬁqg e @ste? ngl&ﬁeqtn%) Teggolqﬁﬁ%e fiSk! e@[@%n?’% e

conpri sed in‘a Wreless communication s

comuni cat i oncalguiate gsebeduting request g’Ohl@ﬁan MneAwmaﬂn@wetemw@ radi o network
and the base station 28 may be e.g. an evolved node B, eNB, according to

sone embodi ments. 20 determine a factor k to be transnitted to the user

equi prent 30 $PJI08er for the user equi pnent 30 to cal cul ate a schedul i ng

request pr@"h\édié!@m’?;hé@facQ?R%@a%%ﬁeéﬁ%e nt 800 conprises a

transmtter 820. The transmtt S conpl gure to transmt the
determned factor k to the user equi prent 30. Additionally, the arrangenent

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, 2, 3, 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



5 800 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 equi pment 30. Further, optionally according to some enbodi nents, the
base station arrangenent 800 nay conprizge a receiver 805. The receiver 805
may be configured to receive a signal 10 fromthe user equi pnent 30. Al so,
according to sone enbodi nents, the arrangenent 800 may conprise a

schedul i ngeteratjoe st faptoo ki foi the transritted né itwuwgeqwimerﬂ%o fbidenddrl the Uste

arrangene her 0_na rise r 0Cessor rocessor
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to transmt and/or receive data, SUC nmessages, W th
any renotirpuiing: ootputtipgeand prazessing of datedneludieg Wate élllﬁeﬂ"ﬁﬂ %ﬁ'gsq%’tcﬁrﬁ?"ﬁobser

equi prrenis, 3fiohd) SHENGL B8l SEBEAM dAbE0NT Hiéra8 dBRFob8r ingtkeTent ed thr ough

one or nore processors ase statlon arrangenment 800 depicted in
Fi gure 8, together wi th conputer program code for performng the nethod

steps ZZ)OKZ%; bQRo%BSh %ﬂ&m%?élh’&tkd?ﬂ:s of e ﬁs@%’tﬂl@n%&dﬁ\&orr{ﬁé‘béﬁ‘ﬁ%&bove

may alSo beé provi ér program product, for instance in
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present i QVAN-igE hso MY sbhdri SR haylde catigiedd or co-aranged 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
control 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.



described preferred enbodi nents. Various alternatives, nodifications and
equi val ents 15 may be used. Therefore, the above enbodi nents are not to be
taken as limting the scope of the present invention, which is defined by
the appending clains. 22 Caims 1. A mt’hod in a user equipnent (30) for
transmtting scheduling requests (SR) to a base station (28), the base
station (28) is adapted to serve the user equi pnent (30), the 5 user

equi prent (30§ prasesioneshpnisaufor gssistingshiiser sawenent %'"r%@G@St%h?@ﬁ)"g fRAUERS
base stati ogg( Qé‘lnh‘:pl%he%?écf ﬁﬂrﬂud}{ RMELSH HoRe Prcelsshy! 8410 i eRdIdake station

opportunities ) tsp), the nethod conprisin tri er|ng
(502) a schéﬂangan@emeﬁﬁpe#pm%mn@gwenﬁ together with tgr P rifBo@s for

schedul i ng peAdRilg (RRmétAod k@e&é‘%ﬁﬁoﬁt bpff'né éseﬁ‘ﬂ édnmonemelﬁrdgeamrdsadeg
schedul i ng request opportunity ons to the

O t1, t
tri ggeri n§, mentionedsabgve; may 659499 %Fog'éﬁ@éﬁlq ?fﬁ“?‘é?{u%@graﬁ? BFHC{S' d”st P I
(40), conpr kt?@fbdnrbftélﬁa&ssérnéﬂaéwfco&a&br pvdaea*mt&we%h@dubmnm fepresént

(SR) is transmtted base

further schégfiomyherbeiegoaded iniadhr 'Qé)%n%éﬁz*ﬁ" %EU}%SS@EOW%% i %‘&8%%{”"‘

opportuniti@pa Gﬁ&nor& JstlcR 3t is thdwelér feasibletviifh) othér data ichmiess: Te@Ldoniuiter gmomrain
prohibiting tinmer (40) is runnin 2. The net hod accordin

conpri si ng CAEe Fl?b’tfl‘@e@?éepb%f’mv BpRPAGM on ﬁeseéﬂé"(ﬁ'g 40%&335&03 he
pr ohi bi t 100 bhédTstatidr'E8 retiRéyt he schedul ing request transm ssion trigger

(620) is cancelled or when the schedul ing request prohibiting timer (40) is
expired. 3. The nmethod according to any of claim1l or claim 2,

conpri sing W Usihd ®ie Soreilatiod 'QombEsaYesr ‘comprsingT ibrie to e intenpretest 2 80n-
limiting, i.e. meaning "consist at least of". The present invention is not limited to the above
described preferred embodiments. Various alternatives, modifications and equivalents
15 may be used. Therefore, the above embodiments are not to be taken as limiting the scope
of the present invention, which is defined by the appending claims.



configuring (501) the scheduling request prohibiting timer (40) with a
schedul i ng request prohibiting tinmer Iength, such that the scheduling
request prohibiting tinmer (40) expires ghen t he confi gured schedul i ng
request prohibiting timer |ength has pa sed, after having started the
schedul i ng request prohibiting tinmer (40). 30 4. The nethod according to
any of the clains 1-3, wherein the scheduling request prohibiting tiner
(40) iséégnfigured to a fixed scheduling request prohibiting timer |ength.
5. The N33 according to any of the clains 1-3, wherein the scheduling
request 35 prohibiting tinmer (40) is configured to a scheduling request
prohibiting tiner, | h which .23 | ual ta.the ti bet wee

Schedul i ng requedy™SBBoRA e Fetrya Bof B Fansniting Senpoling FEBEeR Bee wi ¢
factor |c suake station (281 thedhdse stptior (A8 istadpptet kbsarventihe tusencequiparegt (30} the (12 -
t1). 5 6. TdesBridifrhert@Oy igb&Q‘?Lde &Warihit rRllifhg tequestiiSR AL thd BiRe SefiGAUl | Ng

request prohibiting tinmer (40) is, configured to a scheduling request
br hi bi 1 ng ERHENY TP PIRHFEAMINES EELING GoLRE PARTBERDe B Ends dhnedul | ng
rquﬁstfoppdptfmnwmmnizgwsmg, t2, 13, t4, too; nulthplhed mntﬂ ghF_result
of the factor ﬂgﬂgb such that: scheduling
request prohi bi t?ﬁ?emrﬂ?éesgg%ﬁ”; d’e%“lr %‘fsi on. tl). 10 7. The nethod
according to cl aiffRFSMigHE103) A Sehrslufingcregyesk (SR tp dhe-bapeFiatied (28) b thearext
station (#B)occurrindschébgingeéduest Gupealrty 10, t10tANY, 1af .. Ch-a) 48 & rédporseatothe/,
wherein theé@%ﬂg&glvarlable /15 is randomy generated by the user
equi prrent : ’

aurp ( starting (504) a scheduling request prohibiting timer (40), comprised in the user

equipment (30), when the scheduling request (SR) is transmitted to the base station (28),
and

15 prohibiting (505) any further scheduling request retransmission at future
scheduling request opportunities (0, t1, t2, t3, t4, ..., t») while the scheduling request
prohibiting timer (40) is running.

2. The method according to claim 1, comprising the further step of:

20 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.

3. The method according to any of claim 1 or claim 2, comprising the further step, to
25 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
having started the scheduling request prohibiting timer (40).
30
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.

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



9. The nethod according to any of clains 5-8, wherein the factor k is
rangi ng between zero and infinity such that: k = 10,1,.. , <01,

wherein the factor k is transmtted wg Radi o Resource Control "RRC' from
the 20 base station (28), and Pein the Schedul | ng Request (SR) is
transmtted on a Physical Uplink Control Channel "PUCCH'. 10. An
arrangenent (600) in a user equipnent (30) for transmtting scheduling 25
requests (SR) to a base station (28), the base station (28) is adapted to

serve the US@éq@ﬂH'ltﬁH@ﬂé béten tWdRhEdfhg RIYUER BBRSuNBE] xbamnéwurefﬂo to
transmt sche hﬁg\g uesé é I?) to the base station z 28) only at certaln
pr edet er mi n&F"%, t°f e M8Epportunities (t0, 11, t2, t3, t4, too),

t he arrangenent (600)schedqhngsequgstprohibitingtimerteagtsc;heduizi-ng} request

transm ssion trigger (620), configured to trigger a scheduling 30 request

transm ssi on a transmtter (630), configured to transmt a
schedul i nd Pequedte (‘!ﬁﬂ)“t BCAOFHling, 3; @y hclaims (153 wherein Hae reheduling: (aarestg

fﬁ he?ul i Ng Ipechibitig tienep pa0h) wltdnﬁglﬁrb@xo 4 lcheaallngtraquésf’rproh@lﬁ}xg ﬁﬁeﬁleﬁgiﬁ Wﬁféﬁe to
Scﬁed[l: ?%gr;gg%’%ﬁ %gelrjtbl ”E?QF,%%%R{ ﬁ?‘e’?gqage%alsgﬁf’ ?fﬁ‘\"é'ﬂsﬂg 4113t 'ﬁhent"‘i)he 35
schedul i ng medfipées withghg resgilt Df'&ﬁ@dﬁﬂ(@deram by@ rpndsim irtablersuthithaher
schedul i ng request 24ne& I schedyl 19945 equest

&4l .ﬁg?éq%&sd a{b.mg :.Hév €hgtn pedyl ;18

opportunijjes (tO t1, Ile thé sche ul i ng request
prohi bitig timer (40) |s runni ng. 11. A rrethod in a base station (28) for
assi sting a7user Ti oethod rEiccqrdidy to Blaint BNGHErdIA itkOfabtos & e FidkiveDirérR tvesdse ( SR)
to the base gl gg (28), the base station (28) is adapted to serve the
user equi prrentg’? ;1 t he user equipnment (30) is configured to transmt
scheduling requests (SR) to the base station (28) only at certain

pr edet er m ned SCmﬁéleelhBG at&HIHRg to Ay clalihl Bto'r eRint t?thérém the?randion virfhbld (fa)
t he mathog o% q%ﬁ{ﬁelnrgﬁml @ fact or to betransmtte
the user equi pHent? %t?fae BLHEiYs Mat GQer equi prrent (30) to calculate a
scheduling request prohibiting timer length, transmtting (702) the
det erm ned Bact OfpheK rfethddNScddnfiig W‘éh)‘)%‘a@fairﬁs’)’@& Miein the factor  is ranging
between zero and infinity such that: k =[0,1,.., =],
wherein the factor k is transmitted via Radio Resource Control “RRC” from the
20 base station (28), and
wherein the Scheduling Request (SR) is transmitted on a Physical Uplink Control
Channel “PUCCH".

10.  An arrangement (600) in a user equipment (30) for transmitting scheduling
25 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
opportunities (t0, t1, t2, 13, t4, ..., t=), the arrangement (600) comprising:
a scheduling request transmission trigger (620), configured to trigger a scheduling
30 request transmission,
a transmitter (630), configured to transmit a scheduling request (SR) to the base
station (28) at the next occurring scheduling request opportunity (t0, t1, t2, t3, t4, ..., t»)
as a response to the triggerred scheduling request transmission (620), and
a scheduling request prohibiting timer (40), configured to start when the
35 scheduling request (SR) is transmitted and to prohibit any further scheduling request



scheduling (703) the user equipment (30) when a scheduling request (SR) is
received fromthe user equipnment (30). 2% 12. An arrangenent (800) in a base
station (28) for assisting a user equiprment (30) in transmtting scheduling
requests (SR) to the base station (28), the base station (28) is adapted to
serve the user equipnment (30), the user equipnent (30) is configured to
transmt scheduling requests (SR) to the base station (28) only at certain
predet ermi ned schedul i ng request opportunities (t0, ti. t2, t3, t4, fico),

et a0k BRI b B oo e 1 P O VTR
(30) in or &ehedtling requesiprehibitipg (imerdA®) i§ BONING.0 cal cul ate a schedul i ng request
prohibiting tinmer |ength, a transmtter (820), configured to

" Schedul ent( abynetis pgare dleien EhaarLER 8 BelMUNTER A e, ,
schedul i g screquirgt re@R)s (SR)rtedtbe \base slation (28h the dase GtationdaR) is adypted 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, {2, t3, t4, ..., t=), the method comprising:
determining (701) a factor k to be transmitted to the user equipment (30), enabling
10 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
received from the user equipment (30).

15 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
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)

20 comprising:

a determination unit (810), configured to determine a factor & to be transmitted to
the user equipment (30) in order for the user equipment (30) to calculate a scheduling
request prohibiting timer length,

a transmitter (820), configured to transmit the determined factor k to the user

25 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).



