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20 such as another mobile station or a server.

The wireless communication system covers a geographical area which is divided into cell areas,
with each cell area being served by a base station, e.g. a Radio Base Station (RBS), which in
some networks may be referred to as “eNB”, “eNodeB”, “NodeB” or “B node”, depending on the
25 technology and terminology used. The base stations may be of different classes such as e.g.
macro eNodeB, home eNodeB or pico base station, based on transmission power and thereby
also cell size. A cell is the geographical area where radio coverage is provided by the base
station at a base station site. One base station, situated on the base station site, may serve one
or several cells. The base stations communicate over the air interface operating on radio

30 frequencies with the mobile stations within range of the base stations.

In some radio access networks, several base stations may be connected, e.g. by landlines or
microwave, to a Radio Network Controller (RNC) e.g. in Universal Mobile Telecommunications

System (UMTS). The RNC, also sometimes termed a Base Station Controller (BSC) e.g. in
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The transmission of signals between a mobile station and a base station may be made on a
carrier. A frame is subdivided into timeslots, which may be allocated for either uplink or downlink

transmission.



20 A shared conponent carrier is used for both a type 1 nobile station and
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ti mesl & srage pepdvida reduiired datanteasideddih, aaeeerabsdrgerednayob& heeddiovanprionéssaradedipl i nk

10 TBF%arr.Q‘E%%FEHSQBﬂ. thv?e' 'i‘@%élgmt%% epg/ﬁ @n’Péﬁe %&%uf%%fcb&wn b QU V\I?%F EFTA

woul d be to evaluate eVery possi atl v ever occa ion wnhen EFTA
TBF is Cﬁﬁleb@%wt@ﬂ@dﬁe‘ﬂhﬁsUmtaj‘”ﬁ(ﬁwmﬁt'%ﬁ@tﬁ?@' carrlest ar@faggfeg@@ggnﬁ@e power
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25 only for the type 2 mobile station. Additionally, the type 2 base station indicates component
carriers that are used by the type 2 mobile station, by using a semi-static component carrier

indicator or a dynamic component carrier indicator.

When more than 5 timeslots are supported and used e.g. within an EFTA system, uplink and
30 downlink blocks have the risk of “colliding”, i.e. that timeslots are allocated both for uplink and

downlink communication at the same time. Since uplink is prioritized with EFTA, downlink

blocks will in such case be lost and need to be re-transmitted. The probability of “collision” is

higher or lower depending on chosen Temporary Block Flow (TBF) configuration. It is up to the

EFTA Channel Utilisation function to determine the TBF configuration with a number of inputs.
35



Al'so, the switching tine, for switching between receiving and transmtting
i n uplink/downlink respectively will affect the performance of the nethod
to find twe 2bast2pessi bl e TBF 25 configuration within tREeTSEREDOSRST
comuni cation systemresulting in better or worse comruni cati on del ay.
SUMVARY It is an object to obviate at |east sone of the above

di sadvant ages and provide an i nproved 49’0 performance within a wrel ess
comuni cation system According to a first aspect, the object is achieved
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and th slot class of the nobile station. 10 According to a third
aspect, the object is achieved by a nethod in a nobile station. The nethod
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the 20 assigned tinmeslots that are redundant are not used for uplink
t r ansmiadsingpal and direction, downlink and uplink. However, since the uplink typically may not use all

20 assigned timeslots every Transmission Time Interval (TTI), setting restrictions on timeslot

reservations would severely affect performance, leading to low utilization of available resources.

Also, the switching time, for switching between receiving and transmitting in uplink/downlink
respectively will affect the performance of the method to find the best possible TBF
25 configuration within the wireless communication system resulting in better or worse

communication delay.

SUMMARY
It is an object to obviate at least some of the above disadvantages and provide an improved

30 performance within a wireless communication system.

According to a first aspect, the object is achieved by a method in a network node. The method
aims at scheduling wireless transmissions between the network node and a mobile station. The
method comprises obtaining a multi slot class of the mobile station. Further the downlink
35 Temporary Block Flow configuration is determined. Then, based on the downlink Temporary



According to a fourth aspect, the object is achieved by a nobile station,
configured to select scheduling order for tineslots in uplink transm ssion
of data twoaongwank node. The nobil e station conpri sesPaTISEc@LMERS7 The
receiver is configured for receiving an uplink assignment from 25 the
networ k node. Al so, the nobile station in addition conprises a processing
circuit. The processing circuit is configured for selecting the order in
which tinmeslots are to be schedul ed for uplink transm ssi on, based on an
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station, as parameters. In addition, the method comprises transmitting uplink data in the

selected timeslot order, to be received by the network node. The uplink data is transmitted until

there are either no more assigned timeslots available, or no more data to transmit, such that the
20 assigned timeslots that are redundant are not used for uplink transmission.

According to a fourth aspect, the object is achieved by a mobile station, configured to select
scheduling order for timeslots in uplink transmission of data to a network node. The mobile
station comprises a receiver. The receiver is configured for receiving an uplink assignment from
25 the network node. Also, the mobile station in addition comprises a processing circuit. The
processing circuit is configured for selecting the order in which timeslots are to be scheduled for
uplink transmission, based on an algorithm using the lowest numbered downlink timeslot the
mobile station needs to monitor, and the switching time from transmission to reception of the
mobile station, as parameters. Further, the mobile station also comprises a transmitter. The
30 transmitter is configured to transmit uplink data in the selected timeslot order, to be received by
the network node. The uplink data is transmitted until there are either no more assigned
timeslots available, or no more data to transmit, such that the assigned timeslots that are

redundant are not used for uplink transmission.



Figure 3is a schematic block diagramillustrating a nethod in a network
node in a wreless conuni cati on system according to sone enbodi nents.

Fi gure 4iwoaosichermati c bl ock diagramillustrating a net ROTISEn@d®5i267 a

wi rel ess 25conmuni cati on system according to sone enbodi nents. Figure 5is a
schematic bl ock diagramillustrating a nethod in a nobile node in a

W rel ess communi cation system accordi ng to some enbodi nents. 30 Figure 6is
a schematic block diagramillustrating a nobile node in a wreless
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Mobi | e Broadband (UMB), just to nmention sone few options.

15 Figure 1 is a schematic block diagram illustrating a wireless communication system

according to some embodiments.

Figure 2 is a combined block diagram and flow chart illustrating an exemplary

embodiment within a wireless communication system.

20
Figure 3 is a schematic block diagram illustrating a method in a network node in a
wireless communication system according to some embodiments.
Figure 4 is a schematic block diagram illustrating a network node in a wireless
25 communication system according to some embodiments.
Figure 5 is a schematic block diagram illustrating a method in a mobile node in a wireless
communication system according to some embodiments.
30 Figure 6 is a schematic block diagram illustrating a mobile node in a wireless

communication system according to some embodiments.

Figure 7 is a schematic block diagram illustrating the performance of different uplink

timeslot configurations according to some embodiments.
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and receiver operate at different carrier frequencies. 30 The purpose of
the illustration in Figure 1 is to provide a general overview of the
present nmethods and the functionalities involved. The present nethods and
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conmnicpadieh MultiBleeSzbys WD N rIB®iekropedBilill8r Microwave Access (WiMax), or

Ultra Mobile Broadband (UMB), just to mention some few options.

The wireless communication system 100 may be configured to operate according to the Time
Division Duplex (TDD) and/or the Frequency Division Duplex (FDD) principle, according to
25 different embodiments.

TDD is an application of time-division multiplexing to separate uplink and downlink signals in

time, possibly with a guard period situated in the time domain between the uplink and downlink

signalling. FDD means that the transmitter and receiver operate at different carrier frequencies.
30

The purpose of the illustration in Figure 1 is to provide a general overview of the present

methods and the functionalities involved. The present methods and nodes will as a non-limiting

example be described in a 3GPP/GERAN environment.
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25 configured to communicate wirelessly with the network node 110.

The network node 110 controls the radio resource management within the cell 130, such as e.g.
allocating radio resources to the mobile station 120 within the cell 130 and ensuring reliable
wireless communication links between the network node 110 and the mobile station 120.

30
The basic concept according to some embodiments of the present methods and nodes 110, 120
is to treat uplink timeslots with different importance (or weight or priority) depending on the
downlink TBF’s timeslot configuration and the multi slot class of the mobile stations 120.
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15
The network node 110 obtains the multislot class of the mobile station 120, which is to be
scheduled. The network node 110 may according to some embodiments send a request,
triggering the mobile station 120 to provide the multislot class of the mobile station 120. The
multislot class of the mobile station 120 may be previously obtained and stored e.g. in a
20 memory, database or any other data storage unit.

Further, the downlink Temporary Block Flow configuration to be utilized is determined by the
network node 110.

25 The network node 110 may then assign uplink timeslots to the mobile station 120 and associate
each assigned uplink timeslot with a priority value, based on the downlink Temporary Block
Flow configuration and the multi slot class of the mobile station 120.

The uplink assignment may then be sent to the mobile station 120. The mobile station 120 may,
30 when receiving the uplink assignment, select the timeslot number order. The timeslot number
order to be used for transmission may be selected based on an algorithm using the lowest
numbered downlink timeslot the mobile station 120 needs to monitor, and the switching time
from transmission to reception of the mobile station 120 as parameters. The uplink data may
then be transmitted in the selected timeslot number order.
35
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15 in an improved way.

Secondly, reservations with 6, 7 or 8 uplink timeslots may take advantage of having the uplink
timeslots sent in a consecutive way. Thereby is the number of direction changes between uplink
and downlink minimized, or at least somewhat reduced, leading to an improved system

20 performance.

Thirdly, when 4 or less timeslots are used, the uplink may be placed in consideration to the
downlink, as different uplink timeslots are given different priority, depending on the downlink
TBF’s timeslot configuration and the multi slot class of the mobile stations 120.

25
Fourthly, the applied switching time may be considered in the uplink scheduling order, which

render an improved system performance.

The channel utilization function may according to some embodiments use a method which
30 minimizes, or at least reduces the number of “collisions” between uplink and downlink blocks
with the given downlink and uplink schedulers. It thus has to be decided which timeslots the
channel utilization function may assign to the uplink and downlink TBF in order to minimize

“collisions” for EFTA mobile station 120.
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Trx is here denoting the switching time from transmitting to receiving while Ttx is denoting the

switching time from receiving to transmitting.

If the uplink timeslots that are used when a certain amount of data is sent are chosen
20 appropriately, the collision risk may be completely eliminated, minimized or at least somewhat
reduced. Embodiments of the present methods aim at prioritizing the uplink timeslots in order to

improve downlink performance.

Based on any, some or all of the following four inputs, a method may improve the performance
25 for a packet session, according to some embodiments:

A given downlink TBF’s timeslot configuration.
A downlink scheduler working in a pre-defined way.
An uplink scheduler which transmits uplink blocks in a given timeslot order.

b -

30 The multislot class of mobile stations 120.

This may be further described as either a formula or a number of two-dimensional tables with an
uplink timeslot configuration as output, and where bullet 2 and 3 above is consistently assumed.



The m ni mum nunber of |ost downlink bl ocks due to collisions of downlink
tinmeslots by uplink tinmeslots and may be witten as: There are eight

ti mesl ot swoaosthme®1f or uplink, downlink, Trx and Ttx (fPegEEn@y/ o527
switching is 10 supposed to be conmbined with Trx or Ttx). For EFTA the sum
of the conmponents may be |arger than 8, and the loss is taken by the
downlink. This loss is referred to as {he downlink loss (dl _loss).
8+dl | oss d+u+Trx+Tt x, loss 0, u>", d >0 15 <=>dl loss =

dl
max (0, dru+Ty x+Tt X- 8 > Q. O Furthermpre, u = 1. uplink timeslot
nanber S0 gy € bsshprBpiflpCaten drohitiieBLsonshepginths’ s LD for ¢
5 1 dl idpogss chiroant downlthk Z Biffs tinhesés esnfigoratidn and the multisi@ otiss of the swsbilé etation = 8
25 Trx ,5,0 no dl loss for d 6 1 dl loss for d =7 2 dl _losses for d = 8 30
Each adaltional uplink tineslots on a tinmeslot nunber |ower than tineslot
nunber (x+4-Trx) increases the dl _|loss by a maxi mumof 1 timeslot. Uplink

tﬁ\j?g%' oS 6% gredent TMhARSHAPLofBUE b HunddeMBF LOtsidERAL. fXH) be
" noted that some of the enumerated considerations are comprised only within some

embodiments. Further, the considerations may be performed in another order than the order of
apperence indicates according to some embodiments, such that some considerations may be
performed simultaneously, or in a somewhat different, modified or even reversed order.

10
Depending on how the uplink is used compared with the downlink, the efficiency of EFTA
changes. By scheduling the uplink timeslots for the TBF in the disclosed order, the efficiency

increases.

15 The efficiency of an uplink reservation may be dependent on how the timeslots are positioned in
relation to the downlink timeslots. The order in which the uplink timeslots are to be scheduled
may be derived as follows:

d = number of assigned downlink timeslots.
20

u = number of assigned uplink timeslots.

d >= u, i.e. the number of assigned downlink timeslots is bigger than or equal to the number of
assigned uplink timeslots.
25

x = timeslot number where downlink transmission starts.

Timeslot calculations may be performed modulo 8. Modulo 8 calculation means that
enumeration is made up to 8 and then starts from 1 again at the ninth enumeration. Consecutive
30 timeslots are beneficial to use since it may reduce or minimize the number of direction changes.
As a consequence, consecutive downlink timeslots and/or consecutive uplink timeslots are

preferred.

TNO or TN7 may be used for frequency change if frequency hopping is used. Direction may be
35 changed during the same timeslots as frequency is changed.
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ti mesl ot nunber (x+4-Trx) and then decrease tineslot nunber until no | ower
ti mesl ot worbawvioewiavail abl e, then select tineslot numb@cT(SE2B6/051257 and
then increase tinmeslot nunber up to the highest available tineslot numnber.
5 The conclusion is: uplink tinmeslots nmay be used in the follow ng order:

[ X+4-Trx down to O, x+5-Trx up to 7] Tp\,’e resulting algorithmfor selecting
timeslots for EFTA assignnments may then conprise: 10 A Select as nany
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paranmeter Rx and availability while preferring consecutive tineslots. B.
Sel ect Cassermtive tipésiotk Mayrresletdrsiirgs withest using racdude 8i Trg dtartimptimésgotgtuatbeon

R L T

whi |l e b @NENring consecutive tineslots. C. Continue select as many
uplink tinmeslots as possible according to nobile station nmultislot class
parameter Tx and availability in ascending tinmeslot nunbers order starting
f r om 20 heinmpigIupt nwnbgreaf 1@t Idowektk bpgkg sla |t eRYisianssof dopynkink (ifpslets gryedrdink i ng
consec yide¥BtstdndBrdy i Swrittdnam ¢ al [ ocation uplink RLC data bl ock transfer
Thi s sub-cl ause specifies nobile station behaviour for dynam c all ocation
uplink Radio Link Control (RLC) data block transfer while in packet

t r ansf gheRDAIE il GMBELHGE SBSre EANIPIAK, RBANIMAEIx SMET R ¢ir&fudh&y héY svidiéBing is

Tr ansf er Nbdﬁ (MAC- DTI\@ s,talre. Wien_t he nobile station 120 receives an

upl i Pk SHRRGSGA PR CUTRIREd Wit Ty orp, HhPEY RR SWBS EAFPONRRIE T3y Iaiger

UPLI NK tifsnS8, GMMENE, lo63A(sKialenT biviite ddwihCORRi Gdsbs riidirét Rb las TiBE dblviviriid 108
RECONFI, GURE .or PACKET CS RELEASE 30 | NDI CATI ON nessage, that does not

cont ai § aOSﬁ%F starting tinme, if the uplink TBF is assigned in Basic
Transm ssion Tinme Interval (BTTlI) configuration the nobile station 120 nmay

begin %Qﬁ'i_to gyaguﬂtﬂ%ﬂqu?ll{)&lg_ 5’qjc>l<8:td p%ta CHannel (PDCHs) corresponding to,
i.e. wt I me'sio

e safre nunber “as, 't he assi gned uplink PDCHs for the
assigneg>Upl i nk State Fl ag (USF) val ue

di_loss = max(0,d+u+Trx+Ttx-8),u>0,d >0

Furthermore,
u = 1: uplink timeslot number (x+4-Trx) => smallest possible d|_loss.
20 Trx=1:
no dl_lossford<5
1dl_loss ford=6
2 dl _losses ford=7
3 dl_losses ford =8
25 Trx=0
no dl_loss ford <6
1dl lossford=7
2 dl _losses ford =8

30 Each additional uplink timeslots on a timeslot number lower than timeslot number (x+4-Trx)

increases the dl_loss by a maximum of 1 timeslot.

Uplink timeslot number (x+5-Trx) may destroy downlink timeslot number (x+8) = TN(x).



for each assigned uplink PDCH within the reaction tine. Alternatively, if
the uplink TBF is 35 assigned in Reduced Transm ssion Tine Interval (RTTIl)
conf i gur avpani/wkE1nobi | e station 120 WO 2011/ 102771 PCPCSEROQMONORIR57 15
may begin nonitoring the downlink PDCH pairs corresponding to the assigned
uplink PDCHpairs for the assigned USF value within the reaction tine. If a
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20 timeslot number ((lowest TN downlink) + 5 — Trx) while preferring consecutive timeslots.

Dynamic allocation uplink RLC data block transfer

This sub-clause specifies mobile station behaviour for dynamic allocation uplink Radio Link

Control (RLC) data block transfer while in packet transfer mode, Medium Access Control
25 (MAC)-Shared State, or Dual Transfer Mode (MAC-DTM) state.

When the mobile station 120 receives an uplink assignment such as e.g. PACKET UPLINK
ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT, PACKET TIMESLOT
RECONFIGURE, MULTIPLE TBF TIMESLOT RECONFIGURE or PACKET CS RELEASE
30 INDICATION message, that does not contain a TBF starting time, if the uplink TBF is assigned
in Basic Transmission Time Interval (BTTI) configuration the mobile station 120 may begin
monitoring the downlink Packet Data CHannel (PDCHSs) corresponding to, i.e. with the same
timeslot number as, the assigned uplink PDCHs for the assigned Uplink State Flag (USF) value
for each assigned uplink PDCH within the reaction time. Alternatively, if the uplink TBF is
35 assigned in Reduced Transmission Time Interval (RTTI) configuration, the mobile station 120
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15 assignment.

If a mobile station 120 has requested multiple uplink TBFs in a PACKET RESOURCE

REQUEST message, the network node 110 may allocate resources for these TBFs by sending

one or more uplink assignment messages in response. The mobile station 120 may act upon
20 each successive uplink assignment message as it is received.

A mobile station 120 that has a TBF operating in BTTI configuration may monitor all the
downlink PDCHs corresponding to the assigned uplink PDCHs. When operating a TBF in RTTI
configuration, the mobile station 120 may monitor the corresponding downlink PDCH-pairs

25 associated with the assigned uplink PDCH-pairs that may be monitored according to the
number of allocated uplink PDCH-pairs and its multislot capabilities.

Whenever the mobile station 120 detects an assigned USF value on a monitored downlink
PDCH or PDCH-pair, the mobile station 120 may transmit either a single Radio Link Control/
30 Medium Access Control (RLC/MAC) block or a sequence of four RLC/MAC blocks on the same
PDCH or corresponding PDCH-pair for that TBF except if that TBF is running in extended uplink
TBF mode, in which case the mobile station 120 may transmit RLC/MAC block(s) for other TBFs
assigned on the same PDCH or corresponding PDCH-pair. The time relation between an uplink
block, which the mobile station 120 may use for transmission, and the occurrence of the USF



the foll ow ng basic radio block period(s) on the correspondi ng uplink

PDCH- pai r, dependi ng on 25 the val ue of USF_GRANULARI TY. For an uplink TBF
in RTTI cwof2oguroat7ion t hat receives the USFs in RTTI USPCEs@ec10Am285si gned
USF received on a nonitored downlink PDCH pair in the first reduced radio
bl ock period of a given basic radio block period may all ocate resources for
one or four uplink RTTI 30 radio bloc in the second reduced radi o bl ock
period starting in the sane basic radi 0 bl ock period and continuing with

t he second reduced radl bl oc e fol |l ow ng bas i | oc
por 1 oad 2B P REH TG PhRCErAb b © ranihl el 281 kaRh B e o1
USF_GRANSIBL GRANYILARINY parbineldd 27araEt€nsiRERe LONOSTIRS7 17 An assi gned USF
received on a nonitored downlink PDCH pair in the second reduced radio

bl ock period of a given basic radio block period may all ocate resources for
one or lff aumohilp|stationR20l witta@nourihlodies fon vittieh EFFAtis ueeieisd hasdorse bf owke

peri gd céﬁ&frﬂeﬁ%v& Ak %F@E)&Jt E@e% rfot hAR &oﬁgﬁﬁiﬁcﬂﬁm B%c?ﬂr‘éaﬁ?%ﬁr ("t:‘rg ETQM th

the first uced radi o block period int OW Ng basiT reé ock 5
peri odo &My uiilizedbr b PoR@rhef ajlspatﬂqt f@m@&mp“@@@éﬁgﬂ% ttﬂmsmhséloo@luuw of
USF Wk&%sﬁgndlﬁ@ r@dlm}%k'pﬁhod?s')ahhegﬁﬁ Trh&f L&l b fHd @g‘asé?@%dotﬁovmﬂﬁ@
e assi to a single nobile station 120 on each of

0 11 or GRCHR BOF Hagiie ARG EHTHENGS 15 RshBENFBe SAVDR Hot g 1o 28oasBhnl | nk
]Pual Cmerg\m%hmgnémgmhiswi itSAItRA clAs. gh %@&aél a%E ﬁaﬁ%hﬁb;lﬁin\@/\h(?ﬂ@/ t%@r’:pe.bfbfrr’gecf adio
requency chann urin n radio ocC erio en e nobile
st at {%RQ" %“Q"P'faﬁ?ﬁn"&ssa” ‘?{?ﬁ/t{(}g S%I'B(’iri@ ?rﬂertéﬁesloﬁ%' IGoPReRode 110, it may
start a tiner, such as e g. timer T3180 for the uplink TBF on which the

bl ock S sen When .t tation 120 detects ssi.gned
DL 0ck Y%, S e e, B3ROl R ek, B ehe DSBS AT, .
TBF, t luSFAmbdd er BTHtUSMMbAS. TreeyUSe sicaetmdyhiee indiceted deitiod) thesassiggmehthaf the ner

T3180. Qi t r, such as e.g. tiner T3180 expires, the nobile
statlonb&ﬁﬁgxmabéén*gkﬁfan abnormal release with access retry. 20 Wenever

t he et work node 110 receives a valid RLC/ MAC bl ock for any given TBF, it
nmay re]%-gF at‘?u&f?}ﬂ'ﬁ#rm RSFW: nﬂ@urﬁtlcg‘rthgprﬂgg Ye]é’s twgﬂg%s fI%F r;ll_%:e The net wor k

node 1 may | ncrenent ount er e counter N3101 for each
radi o Bincskigned U§Eae@ewetdd>rt thadfirst BIECH ofa mhmtme%dom@tné RRCH-paiemagd@llogate N3101

= '\Blolé@&rceg f&r'Un%%‘F%lﬂ uﬁ%NﬁTTltrQ&o @%Ekplhlﬂh@ﬁg?hﬁol%mwrﬂe%%fTtH?eefoﬁ&/\hﬁ@U| ing

of RLC/ | ocks for th and start a second tiner, such as e.g.

timer ’P@&'Sgad@/\h@ﬁk Pﬁ@%@dﬁh@etcpﬁ@‘%p,ongli]@ fyPlig« RDGH- ptairné?peﬂg'ﬂe@”et%b/ﬂé@ ,Oft he
net wor kygrodgahLf) Aamayy reuse the USF and TFlI assigned to that TBF. |If Packet
Swi tched (PS) handover is ongoing, it may not be conpul sory for the network
node 110 to increnent the counter, such as e.g. the counter N3101,

accor diangadsyne@nEsre nésilictedit e SEoklpIADTH BPGHMBhik@6@do@Alink PDCH-pair may
allocate resources for one or four uplink RTTI radio blocks in the second two TDMA frames of
the following basic radio block period(s) on the corresponding uplink PDCH-pair, depending on

25 the value of USF_GRANULARITY.

For an uplink TBF in RTTI configuration that receives the USFs in RTTI USF mode:

An assigned USF received on a monitored downlink PDCH-pair in the first reduced radio block

period of a given basic radio block period may allocate resources for one or four uplink RTTI
30 radio blocks in the second reduced radio block period starting in the same basic radio block

period and continuing with the second reduced radio block period in the following basic radio

block periods on the corresponding uplink PDCH-pair, depending on the value of

USF_GRANULARITY.
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on the nmobile station nmultislot class. WD 2011/102771PCT/ SE2010/ 051257 18
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it may not be compulsory for the network node 110 to increment the counter, such as e.g. the
counter N3101, according to some embodiments.

30 Uplink PDCH Allocation
The PACKET UPLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages
assign to the mobile station 120 a subset of 1 to N uplink PDCHs (when the uplink TBF
operates in BTTI configuration) or uplink PDCH-pairs (when the uplink TBF operates in RTTI
configuration), where N depends, or is based, on the mobile station multislot class.

35
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only those downlink PDCHs that are feasible when taking into account the position of the uplink
25 dedicated channel and the switching requirements of its multislot class.

Whenever a mobile station 120 with an uplink TBF operating in BTTI configuration detects an
assigned USF value on a monitored PDCH, the mobile station 120 may transmit either a single
RLC/MAC block or a sequence of four RLC/MAC blocks on the corresponding uplink PDCH (i.e.
30 with the same timeslot number as the downlink PDCH on which the USF was detected) and all
higher numbered assigned uplink PDCHs. If a mobile station 120 with an uplink TBF operating
in BTTI configuration for which EFTA is used also has one or more concurrent downlink TBF(s),
but does not have enough RLC/MAC blocks ready for transmission to fully utilize the total
number of allocated resources for uplink radio block transmission during the corresponding
35 radio block period(s), then it may begin monitoring its assigned downlink PDCHs after
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radio blocks in the first reduced radio block period starting in the next basic radio block period

and continuing with the first reduced radio block period in the following basic radio block

30 periods, depending on the USF granularity, on the corresponding uplink PDCH-pair and all
assigned uplink PDCH-pairs with higher numbered timeslots.

If an uplink TBF in RTTI configuration for which EFTA is used, where the mobile station 120
also has one or more concurrent downlink TBF(s), receives USFs in either BTTI or RTTI USF
35 mode, but the mobile station 120 does not have enough RLC/MAC blocks ready for
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transmission to fully utilize the total number of allocated resources for uplink radio block
transmission during the corresponding radio block period(s), then it may begin monitoring its
assigned downlink PDCH-pairs after transmitting its last available RLC/MAC block taking into
account the switching time requirements of its multislot class. In such case, transmissions may

be performed on the uplink PDCH-pairs allocated by the USF in the order as specified herein.

The number of RLC/MAC blocks to transmit on each allocated uplink PDCH/PDCH-pair may be
controlled by the USF_GRANULARITY parameter characterising the uplink TBF. The mobile
station 120 may, in either BTTI or RTTI configuration, ignore the USF on those higher numbered
PDCHs or PDCH-pairs with higher numbered timeslots during the block period where the
assigned USF value is detected according to some embodiments. In addition, if
USF_GRANULARITY is set to four blocks allocation, it may ignore the USF on all other
PDCHs/PDCH-pairs during the first three block periods in which the mobile station 120 has
been granted permission to transmit. The USF corresponding to the last three blocks of a four
blocks allocation may be set to an unused value for each PDCH/PDCH-pair on which the mobile

station has been granted permission to transmit, according to some embodiments.

The mobile station 120 may, during a basic or reduced radio block period in which it has been
granted permission to transmit, monitor the assigned USF on the downlink PDCHs/PDCH-pairs
corresponding to its assigned uplink PDCHs/PDCH-pairs starting with the lowest numbered
PDCH or PDCH-pair with the lowest numbered timeslots up to the highest numbered PDCH or
PDCH-pair with the highest numbered timeslots which the mobile station 120 is able to monitor,
taking into account the PDCHs/PDCH-pairs allocated for transmission in the basic or reduced
radio block period and the switching requirements of the mobile station multislot class.

If the network node 110 wishes to reduce the number of PDCHs/PDCH-pairs allocated to a
mobile station 120 per basic/reduced radio block period, the network node 110 may do so
according to some embodiments, provided that this is compatible with the mobile station’s ability
to monitor the assigned USF in the downlink PDCH/PDCH-pairs corresponding to the lowest
numbered uplink PDCH or PDCH-pair with the lowest numbered timeslots in the new allocation.
Otherwise, the network node 110 may not allocate any resources to that mobile station 120 for
one basic/reduced radio block period following the basic/reduced radio block period with the
higher number of PDCHs/PDCH-pairs allocated.
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During the downlink block period where an uplink basic/reduced TTI radio block is allocated on
a PDCH/PDCH-pair via the polling mechanism, the mobile station 120 may monitor the
assigned USF on the downlink PDCHs/PDCH-pairs corresponding to its assigned uplink
PDCHs/PDCH-pairs starting with the lowest numbered PDCH or PDCH-pair with the lowest
numbered timeslots up to the highest numbered PDCH or PDCH-pair with the highest
numbered timeslots which is feasible when taking into account the PDCHs/PDCH-pairs
allocated for transmission in the basic/reduced radio block period and the switching

requirements of the mobile station multislot class.

For an uplink TBF in BTTI configuration, transmissions may according to some embodiments be
performed on the uplink PDCHs allocated by the USF in the timeslot number order TN=(d+4-
Trx, d+3-Trx, ..., 0, d+5- Trx, d+6-Trx, ..

used to denote the lowest numbered downlink timeslot the mobile station 120 needs to monitor,

., 7), which is illustrated in Table 1 below. Here, d is

whereas Trx is the switching time from transmission to reception.

Trx=(Tra OF Ty whichever is applicable)
Lowest Downlink 0 1 2 3 4
Timeslot The MS
Needs to Monitor

0 4321,0,586,7 3,2,1,04,5,6,7 2,1,0,3,4,5,6,7 1,0,2,3,4,5,6,7 0,1,2,3,4,56,7
1 54,3,2,1,06,7 4.3,2,1,0,5,6,7 3,21,04,56,7 2,1,0,34,5,6,7 1,0,2,3,4,5,6,7
2 6,5,4,3,2,1,0,7 5,4,3,2,1,0,6,7 4,32.1,05,6,7 3,21,0,4,56,7 2,1,0,34,5,6,7
3 7,6,5,4,3,21,0 6,5,4,3,2,1,0,7 543,2,1,06,7 4,32,1,05,6,7 3,2,1,0,4,56,7
4 7,6,5,4,3,21,0 7,6,54,3,2,1,0 6,54,3,2,1,0,7 5,43,2,1,06,7 432.1,056,7
5 7,6,5,4,3,21,0 7,6,54,3,2,1,0 7,6,54,3,2,1,0 6,54,3,2,1,0,7 543,2,1,06,7
6 7,6,5,4,3,21,0 7,6,54,3,2,1,0 7,6,54,3,2,1,0 7,6,54,3,2,1,0 6,54,3,2,1,0,7
7 7,6,5,4,3,21,0 7,6,54,3,2,1,0 7,6,54,3,2,1,0 7,6,54,3,2,1,0 76,543,210
Table 1

For an uplink TBF in RTTI configuration, the reference to the timeslot number TN above may in
this case rather be interpreted as the lowest numbered timeslot of the PDCH-pair.

“Tra” mentioned in Table 1 relates to the time utilized for the mobile station 120 to perform

adjacent cell signal level measurement and get ready to receive.

For a type 1 mobile station 120 it may be the minimum number of timeslots that will be allowed
between the previous transmit or receive timeslot and the next receive timeslot when

measurement is to be performed between.

For a type 2 mobile station 120 it may be the minimum number of timeslots that will be allowed
between the end of the last receive burst in a frame and the first receive burst in the next frame.
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r be interpreted as the Iom%szt nunbered tinesl ot of the

“Trb” relates to the time utilized for the mobile station 120 to get ready to receive. This minimum
requirement may be utilized when adjacent cell power measurements are not required by the

service selected.

For type 1 mobile station 120 it may be the minimum number of timeslots that will be allowed
between the previous transmit timeslot and the next receive timeslot or between the previous
receive timeslot and the next receive timeslot when the frequency is changed in between.

For type 2 mobile station 120 it may be the minimum number of timeslots that will be allowed
between the end of the last receive burst in a frame and the first receive burst in the next frame.

Figure 3 is a schematic block diagram illustrating an embodiment of the present method in a
network node 110, regarded in perspective of the network node 110. The network node 110
may be represented by a base station or the like. The method aims at scheduling wireless
transmissions between the network node 110 and a mobile station 120. The network node 110
and the mobile station 120 are comprised in a wireless communication system 100, wherein the
network node 110 may act as serving base station for the mobile station 120.

The method may comprise a number of actions 301-304, in order to efficiently schedule wireless
transmissions within the wireless communication system 100. The actions may be performed in
a somewhat different chronological order than the enumeration indicates, according to different
embodiments. Further, it is to be noted that some of the actions, indicated by dashed lines in
Figure 3, are comprised within some alternative embodiments. Any, some or all actions, such as
e.g. 302 and 303 may be performed simultaneously or in a rearranged chronological order. The

method may comprise the following actions:

Action 301
A multi slot class of the mobile station 120 is obtained.

Action 302
A downlink Temporary Block Flow configuration is determined.

Action 303
This action may be performed within some alternative embodiments.
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25 nethod may conprise the foll'owng actions: Action 301 A nulti slot class
of the nmobile station 120 i s obtai ned.

An advantage when assigning uplink timeslots to the mobile station 120 based on the downlink
Temporary Block Flow configuration and the multi slot class of the mobile station 120, is that the
20 probability of having colliding downlink and uplink timeslots reduced, or even eliminated.

The assignment of uplink timeslots to the mobile station 120 may be made with consecutive
uplink timeslots according to some embodiments.

25 An advantage with assigning uplink timeslots consecutively is that the number of switches
between uplink and downlink is reduced. As each switch between uplink and downlink take
some time to accomplish, time is saved, which leads to a higher system throughput, better
utilization of available resources and improved performance within the wireless communication
system 100.

30
As many uplink timeslots as possible may according to some embodiments be selected, based
on the obtained multi slot class of the mobile station 120, in a priority order in descending
timeslot number order down to timeslot 0, starting from the timeslot number computed by the
following algorithm: the lowest timeslot number assigned to downlink transmission plus 4 minus

35 the number of timeslots it takes to switch from transmission to reception, maximum 7 timeslots.
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15 algorithm: the lowest timeslot number assigned to downlink transmission plus 5 minus the

number of timeslots it takes to switch from transmission to reception, maximum 7 timeslots.

According to those embodiments, the following sub-actions may be performed:
determine the lowest timeslot number assigned to downlink transmission,
20 add five to the determined timeslot number,
establish the number of timeslots it takes to switch from transmission to reception,
subtract the established number of timeslots from the previously calculated sum,
fix a first uplink timeslot to be assigned to the mobile station 120 by computing the final
sum of the above parameter values,
25 select the next ascending timeslot number for the next uplink timeslot to be assigned to
the mobile station 120, up to timeslot 7.

As many uplink timeslots as possible may be selected from a table, such as exemplified in e.g.
Table 1, which table in tum may have been constructed based on any or both of the above
30 disclosed algorithms according to some embodiments.

The table may be stored in a memory device such as a memory, database or any other

convenient means for storing data.
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15 In order to perform the actions 301-304 correctly, the network node 110 comprises a processing
circuit 420. The processing circuit 420 is configured to determine a downlink Temporary Block
Flow configuration. Further, the processing circuit 420 is configured to obtain a multi slot class
of the mobile station 120. Additionally, the processing circuit 420 is further configured to assign
uplink timeslots to the mobile station 120 and associating each assigned uplink timeslot with a

20 priority value, based on the downlink Temporary Block Flow configuration and the multi slot
class of the mobile station 120.

The processing circuit 420 may comprise e.g. one or more instances of a Central Processing
Unit (CPU), a processing unit, a processor, a microprocessor, or other processing logic that may
25 interpret and execute instructions. The processing circuit 420 may further perform data
processing functions for inputting, outputting, and processing of data comprising data buffering
and device control functions, such as call processing control, user interface control, or the like.

Further, according to some embodiments, the network node 110 may comprise a receiver 410,
30 configured to receive signals from the mobile station 120.

In addition, according to some embodiments, the network node 110 comprises a transmitter

430. The transmitter 430 may be arranged to transmit signals to the mobile station 120, such as

e.g. transmit an uplink assignment to the mobile station 120, according to some embodiments.
35
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correct Ieltil t he net 1(?) ode 110 conprises a processing circuit 420. The
proces$P @u8|c?%9ﬂ§ysf% s configured to determine a downlink Tenporary

Bl ock Flow configuration. Further, the proceSS| ng circuit 420 is configured
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25 a magnetic storage device or any other appropriate medium such as a disk or tape that may

hold machine readable data. The computer program product may furthermore be provided as
computer program code on a server and downloaded to the network node 110 remotely, e.g.

over an Internet or an intranet connection.

30 Figure 5 is a schematic block diagram illustrating an embodiment of the present method in a
mobile station 120, regarded in perspective of the mobile station 120. The mobile station 120
may be represented by a user equipment or the like. The method aims at selecting scheduling
order for timeslots in uplink transmission of data to a network node 110. The network node 110
and the mobile station 120 are comprised in a wireless communication system 100, wherein the

35 network node 110 may act as serving base station for the mobile station 120.



In addition, according to sone enbodi nents, the network node 110 conpri ses
a transmtter 430. The transmtter 430 may be arranged to transmt signals
t o t he nowOl2e11sat7ion 120, such as e.g. transmt an upl iPol/SESEDQSITENt t O
the nobile station 120, according to sone enbodi nents. WO
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descri bed units 410-430 conprised withjn the network node 110 in the

Wi rel ess conmuni cati on system 100 are To be regarded as separate | ogical
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comp®t er program code for performing the functions of the present actions
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disk, a CD ROM disc, a nenory stick, an optical storage device, 25 a
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The switching time from transmission to reception of the mobile station 120 may comprise the
30 time it takes for the mobile station 120 to get ready to receive.

However, the switching time from transmission to reception of the mobile station 120 may
according to some alternative embodiments comprise the switching time from transmission to

reception added to the switching time from reception to transmission of the mobile station 120,



than the enuneration indicates, according to different enbodi nents. Any,
sone or all actions, 5 such as e.g. 501 and 502 may be perforned

si mul t anew02bK/We771n a sonewhat rearranged chronol ogi calPCorsgern/oTt2e7 met hod
may conprise the follow ng actions: Action 501 An uplink assignnent is
received fromthe network node 110. 10 The received uplink assignnent may
conprise a permssion to transmt upli data on a certain resource such as
e.g. on upl i nk PDCH, according to sone enbodinents, in certain assi gned
tinmeslats, signnent .conprises .inforation t he
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t r ansmts sarmmissianeof tivhmobilet states| 180 ctdrdingbdsdnee smbddimantds 120 is al l owed to
use for transm ssion of data to the network node 110. Each assi gned uplink
timesl ot may be associated with a priority value. The order of the uplink
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hard coded in a | ook-up table or S|mlar such as exenplified e.g. in Table

1. Act iTRB |3t E&ﬁnlfﬁk‘%ﬁfeslo’t RuibdrGhe Fﬂoﬁﬁ‘éétgﬁcﬁw PIEndes l?@m%ﬁﬂﬁq)‘lﬂseﬂmfrﬂfs thp!l i nk
transm ssion i s selected, based on 25 an al gorithmusing the | owest

nunmber @HMRERFItMERIoLS ihekesio stieh fie/BitlagsaissiPn &HeesriionJamyE hBnedYs, and the
switching tinme fromtransm ssion to reception of the nobile station 120 as
par anet ers. he switching tinme fromtransm ssion to rece tign of the
nobi 1% Fg{tg%r.gﬁpmdtyrpégede%P Deagcrrding INpsigt ”Ltmtteér?é%erfJBrtof'ﬁ‘é gﬁt%”t'%fi ation
120 tofgat theafiyedl® mas®er econtfavgl @y, tihdefobomibg halgerithi Meadco@mgt t@NssMESi on
to rec%&t?i g.n of the nobile station 120 may according to sone alternative
enbodi rise the swwtching tine fromtransm ssion to reception
added to the switching tinme fromreception to transm ssion of the nobile

stat| OH‘h%?oQA’/est downlink timeslot number the mobile station 120 needs to monitor plus 5 minus the

15 number of timeslots it takes to switch from transmission to reception, maximum 7 timeslots.

The uplink timeslots according to some embodiments may be selected from a look-up table,
such as exemplified e.g. in Table 1, which table in turn may have been constructed based on
any, or both, of the above disclosed algorithms.

20
The look-up table may be stored in a memory device such as a memory, database or any other
convenient means for storing data, and which is comprised within, or accessible for the mobile
station 120.

25 Action 503
Uplink data is transmitted in the selected timeslot order, until there are either no more assigned
timeslots available, or no more data to transmit, such that the assigned timeslots that are
redundant are not used for uplink tfransmission. The uplink data is to be received by the network
node 110.

30
The uplink transmission may thereby be performed in priority order of the timeslots according to

some embodiments.

Figure 6 is a block diagram illustrating a mobile station 120. The mobile station 120 may be

35 represented by e.g. a user equipment or the like. The mobile station 120 is configured to



WO 2011/ 102771PCT/ SE2010/ 051257 28 or any of the switching tine from
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t ransm ssworroaf1oetre nobil e station 120 accordi ng to sonmeCessedOEnNss.
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receive signals comprising data.

The processing circuit 620 may comprise e€.g. one or more instances of a Central Processing
20 Unit (CPU), a processing unit, a processor, a microprocessor, or other processing logic that may
interpret and execute instructions. The processing circuit 620 may further perform data
processing functions for inputting, outputting, and processing of data comprising data buffering
and device control functions, such as call processing control, user interface control, or the like.

25 Further, the mobile station 120 comprises a transmitter 630. The transmitter 630 is configured
for transmitting uplink data in the assigned uplink timeslots, until there are either no more
assigned timeslots available, or no more data to transmit, such that the assigned timeslots that
are redundant are not used for uplink transmission. The uplink data is to be received by the
network node 110.

30
In addition, the mobile station 120 may according to some embodiments comprise a memory
625 for storing data, configured to store the order in which timeslots are to be scheduled for
uplink transmission in a look-up table, such as exemplified e.g. in Table 1.



In order to performthe actions 501-503 correctly, the nobile station 120
conprises a receiver 610, configured to receive an uplink assignnent from
t he net wowR 200d®27710. 10 Further, the nobile station 12@CTSERIIVSERSA
processing circuit 620. The processing circuit 620 nay be configured for
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timeslots. The difference is shown as performance for the end-user, but may be related to

resource efficiency which in turn may be important in order to determine how high capacity the
wireless communication system 100 has. As illustrated, the first configuration, comprising
35 timeslots 0, 1, 2 and 3 in the uplink gives the best performance.



25 a magnetic storage device or any other appropriate nmediumsuch as a disk
or tape that may hold nmachi ne readabl e data. The conputer program product
may furt hwororielobeipr ovi ded as conputer program code onPaTSERMENSENT

downl oaded to the nobile station 120 renotely, e.g. over an Internet or an
i ntranet connection. 30 Figure 7 shows an exanple of the performance

di fference between different TBF conflﬁuratl ons, for a nmultislot class 26
in EFTA node, i.e. 8 downlink tinmeslots and 4 upI ink timeslots. The
difference is shown as performance for the end-user, but may be related to
resource efficiency which in turn may be inportant in order to determ ne
how hi ghectapeioolbgy tused vin rteé edisclasoremoehitoataxempBs eewodid@ntsadlustised in the
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CLAIWBass_QCIa@edﬂBttevthmm a network node (110), for scheduling wreless
transm ssi ons between the network node (110) and a nobile station (120),

t he net hod conprising: 5obtaining (301) a multi slot class of the nobile
station (120), determ ning (302) a downlink Tenporary Bl ock Fl ow
configuration, and assigning (304) uplink tinmeslots to the nobile
station (120) and associ ating each assigned uplink tineslot with a priority
val ue, based on the downlink Tenporary Bl ock Flow configuration and the
multi slot class of the nobile station (120). 10



2. The nethod according to claim1l, wherein the assignnment of uplink
tinmeslots to the nobile station (120) is nade with consecutive uplink

ti mesl ot swo 2811/1Dk1net hod according to any of claim1l oPCEiSERomAS126Urt her
conprising: 15assigning (303) as many downlink tineslots as possible, based
on the obtained multi slot class of the nobile station (120). 4. The

nmet hod according to claim3, wherein t assi gnnent of downlink tineslots
is made with consecutive downlink tinmeslots. 20 5. The nmethod according to
any ongF§%$lains 1-4, wherein assigning (304) uplink tinmeslots to the

nobi | e Ton (120) and associ ating each assigned uplink tineslot with a
priority value conprises sel ecting as nany upl i nk tineslots as
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priori @ysw%@p“nkqus&t Wit Priarily valte, based aneihcdquynis d ergakanG Black iElow

ti mesl ebsfigasatib®ahl Heamullh 3peclagyuftitemeniicaitated (mo)ti sl ot class of the nobile
station (120), in a priority order in ascendlng tlneslot nunber order up to

timeSlot 7, 35 starting fromthe timeslot number conputed by the follow ng
al gori ghm THO n28Add é&%?@ﬂ&@bﬁﬁ@l@lr@&lﬂﬁ?e 3§hgnment of tupknK timesidts ttb rmes| ot

mb downl i nk ' h nb f
1 most o0ty B2 ol ] Mk i PRGRTL N Bb3R%1 o T ecept i on,  maxi mum 7

ti nmeslots. 7. The nethod according to any of the clains 1-6, wherein

assi gnl ng (3Q4 I i b (120) further
conpri ses siﬁ }T}% a%or%,nﬁ?gg'??f&ncka'%q rl&ﬁ’ s gjgtﬁergcsogfpb'gﬂgfrom a table. 8.
A netswor k naslfegr(ma@pﬁ donarycdaydlink tirgesidts eb essitile, dmml gs thernbtaiesdmeelt stohe

networi&a@?ﬁﬁhé%@le@t@ﬁ‘orﬁ(ﬁ@)bi |l e station (120), the network node (110)
conpri si ng: '

4. The method according to claim 3, wherein the assignment of downlink timeslots is made
with consecutive downlink timeslots.
20
5. The method according to any of the claims 1-4, wherein assigning (304) uplink timeslots
to the mobile station (120) and associating each assigned uplink timeslot with a priority value
comprises
selecting as many uplink timeslots as possible, based on the obtained multi slot class of
25 the mobile station (120), in a priority order in descending timeslot number order down to timeslot
0, starting from the timeslot number computed by the following algorithm:
the lowest timeslot number assigned to downlink transmission plus 4 minus the number

of timeslots it takes to switch from transmission to reception, maximum 7 timeslots.

30 6. The method according to any of the claims 1-5, wherein assigning (304) uplink timeslots
to the mobile station (120) and associating each assigned uplink timeslot with a priority value,
further comprises

selecting as many uplink timeslots as possible, based on the obtained multi slot class of
the mobile station (120), in a priority order in ascending timeslot number order up to timeslot 7,

35 starting from the timeslot number computed by the following algorithm:



10a processing circuit (420), configured to determ ne a downlink Tenporary
Bl ock Flow configuration, to obtain a nmulti slot class of the nobile
station (WOQp1/@meM1t o assign uplink tinmeslots to the nolpCrSEsGan5s7 (120)
and associ ating each assigned uplink tinmeslot with a priority val ue, based
on the downlink Tenporary Bl ock Flow configuration and the nulti slot class
of the nobile station (120). 15 9. A%gethod in a nobile station (120) for
sel ecting scheduling order for timeslots in uplink transm ssion of data to

a network nqd t hod. co ry SI receivin a

2ss gnment  TEGAEN dieslol Sy ofad By dohslte b igdetit Bhut e R ein: on
t i mesl of imeslets itdakes te switdhitoadtrdremisgidn takedepiors maxgnwon 7 tid@slbssed on an

al gorithmusing the | owest nunbered downlink tineslot the nobile station

(120) needs to nonitor, and the switching tine fromtransm ssion to
r ecept ilon offhe hetheglsiccerdingade iarm oth@)aira%1ﬁawawema9§ign@gd304) uplink timeslots

tran%mt(ﬁ]fh'e%bﬁlégéﬁloﬁ‘ Z'OB‘Kthﬂ ég'ne selected tineslot order, until there

are eit no m)rea3|gne ots avai |l abl e, or no nore data to
transmt, s&eRCtNaRs niay l@b@i*@?@dﬁ% pprpessiiaiTas artble. are redundant are not
used for uplink transm ssion. 10. The nethod according to claim9, wherein
selectlng (502) the order in which tinmeslots are to be schedul ed for uplink

transmissi ot RESHPKINGES (K18) et 97gdyling WWiietss MapsHighBRs bYWaRt thersiak neek - up

table. (B(d) aﬂrcla mdbRe Q@El&OQZQFWr@W&kh@d@WOpéorﬁérﬁ,ln@\ 9 or claim 10 wher ein
sel ectl ng 502% t he order . are to be scheduIE (r)\: upl i nk

tran®¥ni ssi of RBRSFNG &drewb (420 |°1?5$Q‘1r%§q 8?t§mi“ﬂe Fedeiak d§MPPIRRs Pk difther
order domiyutatioh] rEsbtain & musti afot ickgs fof ane toiudile astativh (@R lant ko taseigal wllinkunber

th I ta i 120). t i t. I 4 m h : f.
{1 st dmeSioR P HedBoe ol AT o d piRelh i Ren YR e PERT faliinim 7
ti nesl malge, badex 30 e dddfidkd PEN SEREIOHKOPAR 5enfdratib? and he meti bioticlasscafitide ng t o
any of bﬂje ti%ﬁ ﬁ-éé) wherein selecting (502) the order in which tineslots

u

are to'be &8 ‘for uplink transm ssion conprises selecting tineslots
in agcending timeslot nunber order up to tineslot 7, starting fromthe

| ovest CIOWnIAI rﬂﬁth% lﬁ%tbﬂ tg;ﬂ&{ t2|6 fo$sglgpt'ir1§escﬁla@l}hh%%r(‘%%%tmﬂa%?o‘{]ém Ilﬁp.ni tor

p|US 5 mnus t to s romtrans SSI on
to recéf9t1$fblﬁ8|0rﬂra&¢a*@m37”QtWﬁlii<sr106t3é110 1ge mathedisiomerigingit i on (120) for

sel ecting sehedld Hon %rn%hnlié’afggtnhﬁﬁfsﬁ&ﬁ%e' rth\H&k'nBHe {f1@nsm ssion of data to

a network node ( he nobilI'e station (120) nprising: 10a receiver

(610) confi geleemat( 632% )db@ prrer Erwhieh t"nkslgtwr@mﬁqﬁchfeﬂwmi {aH&Ipfit FRSRISS e

20 based on an algorithm using the lowest numbered downlink timeslot the mobile station (120)
needs to monitor, and the switching time from transmission to reception of the mobile station
(120) as parameters, and

transmitting (503) uplink data in the selected timeslot order, until there are either no
more assigned timeslots available, or no more data to transmit, such that the assigned timeslots

25 that are redundant are not used for uplink transmission.

10. The method according to claim 9, wherein selecting (502) the order in which timeslots
are to be scheduled for uplink transmission comprises selecting the timeslot number order from
a look-up table.
30

11. The method according to any of claim 9 or claim 10, wherein selecting (502) the order in
which timeslots are to be scheduled for uplink transmission comprises selecting timeslots in
descending timeslot number order down to timeslot 0, starting from the lowest downlink timeslot
number the mobile station (120) needs to monitor plus 4 minus the number of timeslots it takes

35 to switch from transmission to reception, maximum 7 timeslots.



(110), a processing circuit (620) configured for selecting the order
in which tinmeslots are to be scheduled for uplink transm ssion, based on an
al gori t hmrvogonigioetre | owest nunbered downlink tinesl ot tireTsERIbOSREALI ON
(120) needs to nonitor, and the switching tine fromtransm ssion to 15
reception of the nobile station (120) as paraneters, and a
transmtter (630) configured for transﬂ tting uplink data in the selected
timesl ot order, until there are either no nore assigned tineslots

avai lable, or no nore data to transmt, such that the assigned tineslots
that are redundant are not used for uplink transm ssion. 20 14. The nobile
stati on2( 120)e awtrwrddicegrding tclaay nf ddmsfantt henereiorsplectign§02) the nuley in(\828) f or

stori mﬂ@%@#}% arg ?c{]tg Fﬁﬁjle& ?or%é%quatngr%lsg oq% mpgs%ﬁg’fiﬁd ﬂﬁéél&g th gsrcgn(yir(?g be

schedul ransm ssSion
timeslot number order up to timeslot 7, starting from the lowest downlink timeslot number the

5 mobile station (120) needs to monitor plus 5 minus the number of timeslots it takes to switch

from transmission to reception, maximum 7 timeslots.

13. A mobile station (120) for selecting scheduling order for timeslots in uplink transmission
of data to a network node (110), the mobile station (120) comprising:

10 a receiver (610) configured to receive an uplink assignment from the network node
(110),

a processing circuit (620) configured for selecting the order in which timeslots are to be
scheduled for uplink transmission, based on an algorithm using the lowest numbered downlink
timeslot the mobile station (120) needs to monitor, and the switching time from transmission to

15 reception of the mobile station (120) as parameters, and

a transmitter (630) configured for transmitting uplink data in the selected timeslot order,

until there are either no more assigned timeslots available, or no more data to transmit, such

that the assigned timeslots that are redundant are not used for uplink transmission.

20 14. The mobile station (120) according to claim 13, further comprising a memory (625) for
storing data, configured to store the order in which timeslots are to be scheduled for uplink

transmission in a look-up table.



