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TECHNI CAL FI ELD The present disclosure relates to a network node, a net hod
in a network node, a nobile station 5 and a nethod in a nobile station.
Particularly, it relates to scheduling of wireless transmssions in a
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enabled to communicate voice andfor data, via the radio access network, with another entity,

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



2 GSM may supervise and coordinate various activities of the plural base
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connected to a gateway e.g. a radi o access gateway. The radi o network
controllers may be connected to one or nore core networks. 10 UMIS is a
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Access Network. E is further an abbreviation for Enhanced Data rates for
20 GSM EvOPMPkSn.  In the present context, the expression downlink is used
for the transm ssion path fromthe base station to the nobile station. The
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In the present context, the expression downlink is used for the transmission path from the base
station to the mobile station. The expression uplink is used for the transmission path in the
opposite direction i.e. from the mobile station to the base station.

25
A maximum downlink and uplink rate may, for many multi-slot classes, not be reached
simultaneously due to the nature of the specified multi-slot classes. The GERAN has to decide
which direction to prioritize, uplink or downlink, and give the maximum bandwidth to either uplink
or downlink, not to both at the same time.

30
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.
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EFTA Channel Utilisation function to determine the TBF configuration with a number of inputs.
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a termnal and direction, downlink and uplink. However, since the uplink
typically may not use all 20 assigned tineslots every Transm ssion Tine
Interval (TTl), setting restrictions on tinmeslot reservations would
severely affect performance, leading to low utilization of avail able
resources. Also, the swtching time, for swtching between receiving and
transmtting in uplink/downlink respectidvely will affect the performance of
the nethod to find the best possible TBF 25 configuration within the
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15 may also be more time consuming and lead to a general performance degradation within the

wireless communication system.

Another solution would be to prohibit the support and use of more than 5 timeslots per carrier for
a terminal 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 third aspect, the object is achieved by a nethod in a nobile
station. The nethod ains at scheduling order for tinmeslots in uplink
transm ssion of data to a network node. The nethod conprises receiving an
uplink assignment fromthe network node. Further, the nmethod al so conprises
selecting the order in which tinmeslots are to be schedul ed for uplink 15
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sone epbagl MBS 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 2is a conbined bl ock diagramand flow chart illustrating an

exenpl ary enbodi nent within a wirel ess communi cati on system 20 Figure 3is
a schematic block diagramillustrating a nethod in a network node in a

wi rel ess communi cati on system according to sonme enbodi nents. Figure 4is a
schematic block diagramillustrating a network node in a wreless
26communi cation system according to sons enbodi nents. Figure 5is a
schematic bl ock diagramillustrating a method in a nobile node in a
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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 vin 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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in order to facilita ngre ensi on of 20 the present net
Ultra Mobile Broadband (UMB) just to mention some few optlons

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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20 the present methods.

The mobile station 120 may be represented by e.g. a wireless communication terminal, a mobile

cellular phone, a Personal Digital Assistant (PDA), a wireless platform, a user equipment unit

(UE), a portable communication device, a laptop, a computer or any other kind of device
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.



25 The network node 110 may then assign uplink tineslots to the nobile
station 120 and associ ate each assigned uplink tinmeslot with a priority
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be sent to the nobile station 120. The nobile station 120 may, 30 when
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when 4 ordiffeegs embodiskwss ar e used the uplink nmay be pl aced in

considggation to the downlink, as different uplink tinmeslots are given
different_priority, depending on the downlipk TBF' s ti n'esI28t COI’]fI%UI‘ ation

and the niNe peteprkinoge égg offainsnige myisiob clegs, pi @ﬁsmg_@@ stafign 120, which is

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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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.



30 4. The multislot class of nobile stations 120. This may be further
described as either a fornula or a nunber of two-dinensional tables with an
uplink tineslot configuration as output, and where bullet 2 and 3 above is
consistently assuned. 12 One table nay be used per nultislot class
according to sone enbodi nents. This | eaves two inputs: current downlink
TBF' s tinmeslot configuration and the nmujtislot class of the nobile station
120. 5 Enbodi nents of the present nethods may conprise a nunber of
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ti mesl ot st,,f]@g]otﬁqub(;}BEma) t he di sclosed order, the efficiency increases. 15
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reduce or qdiisinm ze the nunber of direction changes. As a consequence,
consecutive downlink tineslots and/or consecutive uplink tinmeslots are

pr ef er r'éd.
Trx is here denoting the switching time from transmitting to receiving while Tix 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.

sl e

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.



13 Consecutive tinmeslots may be determ ned w thout using nodulo 8. The
starting tineslot nunber in a TBF nay be the one closest to TN(O), the
endi ng timesl ot nunber nay be the one closest to TN(7). 5 The m ni num
nunber of | ost downlink blocks due to collisions of downlink tinmeslots by
uplink tinmeslots and may be witten as: There are eight tineslots to share
for uplink, downlink, Trx and Ttx (frequency hop switching is 10 supposed
to be conbined with Trx or Ttx). For EFTA the sum of the conponents may be
| ar ger -t h@ne &bleamdy pb@s¢dbps mdtidia lcrs bycotdingg taanlel erkbodifengs. [Tbisdedves tvef er r ed

to.as t heunﬂ&?’&hh&% dbwﬁlﬁ\kﬁ?ks é|91%§l coﬁ _Igﬂl'rgfr%ﬁ aRd %@Hd&@@t ?flas@(lf the rﬁ§b?le Qiatith > 0

d >0 15 <= |1 0oss = r X+ Furthernore, u =

1. uplink'%Y mesl ot number (x+4-Trx) => snallest p055|ble dl loss. 20 Trx =
1: nodl _loss for d 51 di Joss for d = 6 2 dliosses for d =7 3

dii. 0SS€3 lf:'r%oo(?mentg o??xeTpgresent %e{h%dglréag} %mfp%e n%mbgr of considerations. It may 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.



1 dliloss for d =7 2 dl _losses for d = 8 30 Each additional uplink
tinmeslots on a tineslot nunber |ower than tineslot nunber (x+4-TrXx)
increases the dl _loss by a maximumof 1 tineslot. Uplink tinmeslot nunber
(x+5-Trx) may destroy downlink timeslot nunber (x+8) = TN(x). 14 As a
consequence, start selecting timeslot nunber. (x+4-Trx) and then decrease
timesl ot nunber until no | ower tineslotihunber is available, then sel ect
ti mesl ot nunmber (x+5-Trx) and then increase tineslot nunber up to the

hi ghest available tineslot nunber. 5 The conclusion is: uplink tinmeslots
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Radi o Li nggi (ees)t rol (RLC) data bl ock transfer while in packet transfer node,
Medi um Access Control 25 (MAC)-Shared State, or Dual Transfer Mde
(MAC-DTM state.
8+dl_loss 2 d+u+Trx+Ttx, dl_loss 20,u>0,d>0
16 <=>

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

Furthermore,
u = 1: uplink timeslot number (x+4-Trx) => smallest possible di_loss.
20 Trx=1:
nodl_lossford<5
1di lossford=6
2dl lossesford=7
3 dl_losses ford =8
25 Trx=0
nodl_lossford<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).



When the nobile station 120 receives an uplink assignment such as e.g.
PACKET UPLI NK ASSI GNVENT, MULTI PLE TBF UPLI NK ASSI GNMVENT, PACKET TI MESLOT
RECONFI GURE, MULTI PLE TBF Tl MESLOT RECONFI GURE or PACKET CS RELEASE 30

| NDI CATI ON nmessage, that does not contain a TBF starting tine, if the
uplink TBF is assigned in Basic Transmi ssion Tinme Interval (BTTI)
configuration the nobile station 120 may4begi n nonitoring the downli nk
Packet Data CHannel (PDCHs) corresponding to, i.e. with the sane tinesl ot
nunber as Ast heocsssiugmed siapl sefdctimD@Mssidtonurtibee @askTghedd Wpdn dicrStsat emédicig
(USF) val HGmBWun@ﬁ%’lo@éﬁt’uﬂ&%@ nh'rm)ér%(a Me%érhbéleét hﬁeél@ﬁﬁﬁrﬂb‘ép (&b and

Altematively, if assi educed Transm ssion Tine
| nt-erval (frgpﬂo;eaégﬁmpagﬁné_]mbgrrpptpﬁ@mﬁfﬁpqeé(agqbﬁqn@ﬁloiw °I5 may begin

nmoni toring the downlink PDCH pairs corresponding to the assigned uplink
PDCHpai r.s ]‘ggontcn] ioRARS signed USF value within the reaction tine. If a TBF
startlng tlrre ormation el ement is present and no uplink TBFs are in
progress, bwm'nbﬁéesdﬂ*SWﬁYbewﬁmihﬁﬁo“Wgomeé in progress, the nobile station

120 may wai fk+4linkidowh 0, xt-8UThd Updo 7] Me bef ore beginning to nonitor the 5 USFs
and using the newy assigned uplink TBF paraneters. Wile waiting for the
starting tine, the nobile station 120 may nonitor the assigned downli nk
PDCHs. | f The mBHting @gdritmgfor setecting firoesiets foo & FER essigiiments maygbentonamide:one or
more upl,i nk TBFs are already in progress, the nobile station 120 nmay

continue to use the asmgqed paranmeters of the ongoing uplink TBFs until
the TDVA fir aneSHiemBMapheReipielmanets aepopibleacstrding i etiie sl meltisighclagsi cn

ti me the pambinker Bk ahd oilddinlwiieppefetdngtohsbutivs tmédis.new y assi gned upl i nk
TBF paraneters. The nobile station 120 nmay continue to use the newy

assi gned parameters of each uplink TBF until the TBF is either rel eased or
reconfi guBed. S$eleaiab Inenwaplinkrignelots ashrospiblgnaccerdinbde nohith gaticadmuijsiettasyBF

starting parARefoPex mvla@abﬁ&yaﬁ H%eﬂ&:% ﬁﬁ&s‘?dt\ﬁ@ﬁbé’rﬂ%éﬂ%fart%@ kfoRKinRS Rt BIBAT |
t he nobi | sta i on e nost rece recei ved uplink

act u nt
assi gnment!o%AY MW”M@ ‘tﬂ”é)"ﬂ}"g\'?feé‘ﬁgn%‘ﬁﬂ“??ﬂ%‘“‘i%“ L‘%(ianrent If a nmobile
station 120 has requested nultiple upI ink TBFs in a PACKET RESOURCE REQUEST

reseage, ghe ARl s&?&ﬁ?(slgn%n?qryﬁ)hrﬂ! iRE8LE ésegeé&b@ee%céo%mg e $oRBr Ty

sendi ng one or
station 1@9It|ﬁﬁtycla§@tpawf3r Tx and avaﬂabmty in ascendmg timeslot numbers order starting from

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. Altematively, if the uplink TBF is
35 assigned in Reduced Transmission Time Interval (RTTI) configuration, the mobile station 120



20 each successive uplink assignnment nmessage as it is received. A nobile
station 120 that has a TBF operating in BTTI configuration may nonitor all
t he downl i nk PDCHs correspondi ng to the assigned uplink PDCHs. Wen
operating a TBF in RTTI configuration, the nobile station 120 nmay nonitor
t he correspondi ng downl i nk PDCH pairs 25 associated with the assigned
uplink PDCH pairs that may be nonitoredimccording to the nunber of

al l ocated uplink PDCH pairs and its nultislot capabilities. Wenever the
nobi | e st aﬂa'y (nglfLZlﬁbnd@‘tng(lbts devmlials ®DGhgThirk/Sbrresploodingto the mpsigredrudnidBRAH nk
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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



An uplink TBF operating in RTTlI configuration may receive the assigned USFs
either in RTTI USE node or BTTlI USF node. The USF node may be indicated
during the assignnment of the corresponding uplink TBF. 15 For an uplink TBF
in RTTI configuration that receives the USFs in BTTI USF node: An assigned
USE received on the first PDCH of a nonitored downlink PDCH pair may

al l ocate resources for one or four uplipk RTTI radio blocks in the first

two TDVA frames of the follow ng basic radio block period(s) on the
correspongl s tr@miemaf be2édntrolled by the :
USF_ GRANUEA%%?%PL gg@?yjmgnhmggﬁggggcggbgmcﬁgﬁ:second%LDCH of a nonitored
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e value o ULARI TY. 17 An
assi gned QJSPBNGMRR‘%“WO% SeotYi thoPeq ! ’HBWHT"FF\@SW% ¥ n the second

reduced radi o bl ock perlod of a given basic radio block period may all ocate

f chreed
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radi o bl og &eg&&@m&%% ©ofget he correspondi ng uplink PDCH pair, depending on
t he val ue o NULARI TY. I'n a Downlink Dual Carrier confi guration, one
or nore&5PDCHs nmay be assigned to a single nobile station 120 on each of t wo
di f f er ent Feami Wplidk EBFURIRIY| ehagunation thahrevelyes the MISEBIORT 1 2GRMade: 10 a Downl i nk
Dual Carrier conf s atLody JFaKe ARt pBEHAr hA%hi6da W8Pk PDTHSai0RapaloBate adi 0

frequency ’ ' .
resources for one or four uplink RTTI radio blocks in the first two TDMA frames of the following
basic radio block period(s) on the corresponding uplink PDCH-pair, depending on the value of

20 USF_GRANULARITY.

An assigned USF received on the second PDCH of a monitored downlink 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 biock 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.



channel s during any given radi o bl ock period. When the nobile station 120
transmts an RLC/ MAC bl ock to the network node 110, it may start a tiner,
such as e.g. tinmer T3180 for the uplink TBF on which the bl ock was sent.
When the 15 nobile station 120 detects an assigned USF val ue on a downli nk
PDCH corresponding to an assigned uplink PDCH for that TBF, the nobile
station 120 may restart the tinmer, suchias e.g. the tinmer T3180. If any
given tiner, such as e.g. timer T3180 expires, the nobile station 120 may
per f or m aAn absigieralSH edceivse omationicee vwhigikrBDCEPailehe secontiveduret watik node

110
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30 with the same tineslot nunmber as the downlink PDCH on which the USF was
detected) and all higher nunbered assigned uplink PDCHs. If a nobile
station 120 with an uplink TBF operating in BTTI configuration for which
EFTA is used al so has one or nore concurrent downlink TBF(s), but does not
have enough RLC/ MAC bl ocks ready for transmission to fully utilize the

total nunber of allocated resources for uplink radio block transm ssion
during the correspondi ng



35 radio block period(s), then it may begin nonitoring its assigned
downlink PDCHs after 19 transmitting its |ast avail able RLC MAC bl ock
taking into account the switching requirenents of its nultislot class. In
such case, transm ssions nay be perfornmed on the uplink PDCHs all ocated by
the USF in the order as specified herein. The follow ng applies for an
uplink TBF in RTTlI configuration that reégeives USFs in BTTI USF node: 5 An
assigned USF received on the first POOH of a nonitored downlink PDCH pair
nay al | ocat epliesTRi et opaatesimeRET! donliguratiphi mky RTTVe HedissighedUREs iefthertie
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bl ocks r eadr?éfer mode, if the mobile station 120 indicates support of DTM high multislot class capability,
the network node 110 may also assign uplink PDCHs whose corresponding downlink PDCH
cannot be monitored by the mobile station 120. In this case, the mobile station 120 may monitor
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 BTT! 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 fuily 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



20 transmission to fully utilize the total nunber of allocated resources
for uplink radio block transm ssion during the correspondi ng radi o bl ock
period(s), then it may begin nonitoring its assigned downlink PDCH pairs
after transmtting its |ast available RLC/ MAC bl ock taking into account the
switching tinme requirenents of its multislot class. In such case,

transm ssions may 5 be perfornmed on thetaipli nk PDCH pairs all ocated by the
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period on a monitored downlink PDCH-pair may allocate resources for one or four uplink RTTI
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.

wth

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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bl ock period and the switching requirenents of the nobile station multislot
class. 10 For an uplink TBF in BTTI configuration, transm ssions nmay
according to sone enbodi nents be perford®d on the uplink PDCHs all ocated by
the USF in the tineslot nunber order TN=(d+4- Trx, d+3-Trx, 0, d+5- Trx,
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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

10 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

15 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

20 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.

25
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

30 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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0,5,6,7 3,2,1,0,4,5,6,7 2,1,0,3,4,5,6,7 1,0,2,3,4,5,6,7 2
2,1,0,7 5,4,3,2,1,0,6,7 4,3,2,1,0,5,6,7 3,2,1,0,4,5,6,7
4,5,6,7 3 7,6,5,4,3,2,1,0 6,5,4,3,2,1,0,7 5,4,3,2,1,0,6, 7
0,5,6,7 3,2,1,0,4,5,6,7 4 7,6,5,4,3,2,1,0

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 multisiot 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, ..., 7), which is illustrated in Table 1 below. Here, d is
used to denote the lowest numbered downlink timeslot the mobile station 120 needs to monitor,
whereas Trx is the switching time from transmission to reception.

Tw={Tra or Ty whichever is applicable)

Lowest Downlink 0 1 2 3 4

Timeslot The MS

Needs to Monitor
0 4,3,2,1,0,56,7 3,2,1,0,4,5,6,7 2,1,0,3,456,7 1,0,2,3,4,5,6,7 0,1,2,3,4,56,7
1 54,3,2,1,06,7 4,3,2,1,05,6,7 3,2,1,0,4,5,6,7 2,1,0,3,4,5,6,7 1,0,2,34,5,6,7
2 6,5,4,3,2,1,0,7 5,4,3,2,1,0,6,7 4,32,1,0,5,6,7 3,2,1,04,5,6,7 2,1,0,3,4,56,7
3 7.6,5,4,3,21,0 6,5,4,3,2,1,0,7 54,3,2,1,0,6,7 4,32,1,0,5,6,7 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 54,3,2,1,0,6,7 4,3,2,1,0,56,7
5 76,54,3,2,1,0 7.,6,54,3,2,1,0 7,6,54,3,2,1,0 6,54,3,2,1,0,7 543,2,1,06,7
6 76,54,321,0 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 76,54,3,21,0 7,6,54,3,2,1,0 7,654,321,0 7,6,5,4,3,2,1,0 765,4,3,21,0

Table 1

For an uplink TBF in RTTI configuration, the reference {o 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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“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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system 100.

Action 304

Uplink timeslots are assigned to the mobile station 120. Each assigned uplink timeslot is
16 associated with a priority value, based on the downlink Temporary Block Flow configuration and

the multi slot class of the mobile station 120.

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 timesiots.
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enbodi ne wnlink tinmeslots as possi ble may be assigned,
based onn%@e()f%é t Al ne?rarﬂ?l@?’va ot class of the nobile station 120, according

to sone enbodisaiepitte next Jeasending tiprasion tunalfer dudire nekunlinkigesietdo h@%%’@@ﬁl ng

t 0 somgy e RELINEMDN AL, MBHR toiniddlopoconsecut i ve downlink tineslots. An
advantage with assigning downlink tineslots consecutively is that the

nunber of sw tches between uplink and downlink is reduced. As each switch
bet ween ugicbmlingdmsordoembadirkerttslae many uplink timeslots as possible may be selected, based

on the obtained multi siot class of the mobile station 120, in a priority order in ascending timeslot

number order up to timeslot 7, starting from the timeslot number computed by the following
15 algorithm: the lowest timesiot 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 timestot 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 {o 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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sum of t h& tl?é)r%}fﬁle%@tfgﬁﬁ(ﬁ rAd\ﬁi%r‘fb%?,’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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communication system 100.

The actions 301-304 to be performed in the network node 110 may be implemented through

15 one or more processing circuits 420 in the network node 110, together with computer program
code for performing the functions of the present actions 301-304. Thus a computer program
product, comprising instructions for performing the actions 301-304 in the network node 110
may schedule wireless transmissions between the network node 110 and a mobile station 120,
when being loaded into the one or more processing circuits 420.

20
The computer program product mentioned above may be provided for instance in the form of a
data carrier carrying computer program code for performing at least some of the actions 301-
304 according to some embodiments when being loaded into the processing circuit 420. The
data carrier may be e.g. a hard disk, a CD ROM disc, a memory stick, an optical storage device,

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.



Since the algorithns according to the present nmethods have two inputs, it
may be feasible to inplenent all conmbinations e.g. in pre-defined selection
tabl es, or |ook-up tables as they also nay be referred to. This makes it
determnistic and fast to select an appropriate configuration, or even the
optimal configuration. 5 Figure 4 is a block diagramillustrating a
networ k node 110. The network node 110 »2ay be represented by a base station
or the like, according to sonme enbodi nents. The network node 110 is
configured to performany some or all of the actions 301-304 for scheduling
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station 199" con gnal's

si gnal s/ passatges for incomng calls, which may be used to establ i sh and
mai ntain a voice call 10 communi cation vvith anot her party or to transmt
and/ or receive data, such as SM5, e-ma
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syst emsdl Qfhe iflfaResA6 the AobROtatBN4 20 @ & rezey fooeoeek. i N t he network node 110 may

be i npl enented t hrough
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,



15 one or nore processing circuits 420 in the network node 110, together

Wi th conputer program code for performng the functions of the present
actions 301-304. Thus a conputer program product, conprising instructions
for performng the actions 301-304 in the network node 110 may schedul e

W rel ess transm ssions between the network node 110 and a nobile station
120, when being |oaded into the one or 2re processing circuits 420. 20 The
conput er program product nentioned above may be provided for instance in
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| oaded into the processing circuit 420. The data carrier nmay be e.g. a hard
disk, a CD ROM disc, a nenory stick, an optical storage device, 25 a
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act as sesmbadgndd&se station for the nobile station 120. 27 The net hod
conprises a nunber of actions 501-503, in order to correctly sel ect
timeslots for uplink transm ssion. The actions may be perfornmed in a
sonewhat dieflowgsé dewndink Bnesleigiuaier e gwbilg sialipnt 128 nepdmtermaaniteplisnhe miisdike

accor di i chinibedbfftiREBRL tAEIAISIRA 1HOmM tARYmisSIONR r8fep@brl, nR&IMUANB tim8siSiCh as
e.g. 501 and 502 may be perforned sinultaneously or in a somewhat

rearranged chronol ogi cal order. The nethod may conprise the foll ow ng
actions: Tetupiink Hdsloden aoqlrdimk toassneg ambodimergs mag dieveetbcfaddmnt hdoskedprable, node
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transmt u certalrn resource such as e.g. on uplink

accor di n@Wcﬂrék@WEOféfﬁﬁ)MVﬁﬂﬁﬁlgsedlﬁ*goé'@ﬂtsal n assigned tineslots. Thus the

upl i nkzo'iSSI gnrrent conprises information, informng the mobile stati on 120,
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associ at gghywh tbpa priority value, The order of the uplink

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 transmission. 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



timeslots, i.e. the priority value associated with each assigned tinesl ot
may be inplicit, as the order in which the nobile station 120 utilizes the
assigned uplink timeslot nay be selected by 20 the nobile station 120, i.e.
hard coded in a | ook-up table or simlar, such as exenplified e.g. in Table
1. Action 502 The order, in which tineslots are to be schedul ed for uplink
transm ssion is selected, based on 25 amgal gorithmusing the | owest
nunbered downlink tinmeslot the nobile station 120 needs to nonitor, and the
swi t chi ngperfor dnyaomeroaat bi tisiaotions G008 itri selectfy schedutmboider B &negots 120 as
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nobi | e stalon may conprise t tinme it takes for the nobile station
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mobile station 120 may be seen as the time it takes for the mobile station 120 to get ready to

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.



The uplink tinmeslots according to sonme enbodi ments nmay be selected froma

| ook-up table, such as exenplified e.g. in Table 1, which table in turn may
have been constructed based on any, or both, of the above discl osed

al gorithnms. 20 The | ook-up table may be stored in a nmenory device such as a
menory, database or any other convenient means for storing data, and which
is conprised within, or accessible for g8bhe nobile station 120. 25 Action
503 Uplink data is transmtted in the selected tineslot order, until there
are eit herFuniterbisao bBs sotgnedt $dnmesf tiod desavibed w@lith 670-630 coonpisecewittan dhetraobile
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nmonitor, and the switching time fromtransm ssion to reception of the 15
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control,y or the like. 25 Further, the nobile station 120 corrprises a
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The uplin bé Tecel ve
data carner may be e.g. a hard disk, a CD ROM disc, a memory stick, an optical storage device,

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 mobile station 120 remotely, e.g.

over an Internet or an intranet connection.

30 Figure 7 shows an example of the performance difference between different TBF
configurations, for a multislot class 26 in EFTA mode, i.e. 8 downlink timeslots and 4 uplink
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.



30 In addition, the nobile station 120 may according to sone enbodi nents
conprise a nenory 625 for storing data, configured to store the order in
which tinmeslots are to be scheduled for uplink transm ssion in a | ook-up
tabl e, such as exenplified e.g. in Table 1. 30 Further, it is to be noted
that sonme of the described units 610-630 conprised within the nobile
station 120 in the wrel ess comunicatiean system 100 are to be regarded as
separate logical entities but not with necessity separate physi cal
entities. To nention just one exanple, the receiver 610 and the transmtter
630 may_ b ?hé: Q%m—ﬁr{o?o%gal%red Clﬁ) "tﬁé ro‘?s@@? e\%ft ttﬂb ne%%%la%%b@&%érgg arl'lusﬁat@&" iFl 1 thé
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incom ng radi o frequency signals, respectively, via an antenna. The radio
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na | ect tineslots for uplink.transmssion to, a netwark node
110, when BRSS! GhaeUPHhS Ve TEIRD B smeres B br el i SUEE Koo The
conput er predgneaempthediect "amiitri dwhdeslaoy endesll bemipnations] otl oheror ime soictee i n
t he for . j er carrying conmputer program code for perform ng at
| east ggh§£8 a@ﬁgﬁgﬁﬁﬁg%s 501- 503 according to sonme enbodi nents when bei ng
| oaded into the processing circuit 620. The data carrier may be e.g. a hard
disk, a CD ROM disc, a nenory stick, an optical storage device, 25 a
magneti c storage device or any other appropriate nmedium such as a disk or
tape that may hol d nachi ne readabl e data. The conputer program product may
furthernore be provided as conputer program code on a server and downl oaded
to the nobile station 120 renotely, e.g. over an Internet or an intranet
connection. 30 Figure 7 shows an exanple of the perfornmance difference
between different TBF configurations, for a nmultislot class 26 in EFTA
node, i.e. S downlink timeslots and 4 uplink tinmeslots. The difference is
shown as performance for the end-user, but nay be related to resource
efficiency which in turn nay be inportant in order to determ ne how high
capacity the wireless comunicati on system 100 has. As illustrated, the
first configuration, conprising 35 tineslots 0, 1, 2 and 3 in the uplink
gives the best performance. 31 The term nol ogy used in the discl osure of
t he exenplary enbodinments illustrated in the acconpanyi ng drawi ngs i s not
intended to be limting of the present nmethods and nodes. 5 As used herein,
the singular fornms "a", "an" and "the" are intended to conprise the plural
forms as well, unless expressly stated otherwise. It will be further
understood that the terns "includes,” "conprises,” "including" and/or
"conprising,"” when used in this specification, specify the presence of
stated features, integers, steps, operations, elenents, and/or conponents,
but do not preclude the presence or addition of one or nore other features,
i ntegers, steps, operations,



10 el ements, conponents, and/or groups thereof It will be understood that
when an elenent is referred to as being "connected" or "coupled" to another
elenent, it nmay be directly connected or coupled to the other el enent or
intervening elenments may be present. g t hernore, "connected"” or "coupl ed"
as used herein may conprlse wi r el essl y°tonnected or coupled. As used
herein, the term"and/or" includes any and all conbi nations of one or nore
of the %gA gesociated listed items. 32 CLAIM5S 1. A nmethod in a network
node (1 for scheduling wireless transm ssions between the network node
(110) and a nobile station (120), the nethod conprising: obtaining (301) a
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timeslots to the nobile station (120) and associ ating each assi gned uplink
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assigning (303) as many downlink timeslots as possible, based on the obtained multi slot

class of the mobile station (120).

4. The method according to claim 3, wherein the assignment of downlink timeslots is made

with consecutive downlink timeslots.

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,
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

number 7, starting from the timeslot number computed by the following algorithm:



33 the | owest tineslot nunber assigned to downlink transm ssion plus
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par amet gr S 'Phe network node (110) according to claim 7, wherein the processing circuit (420) is
configured to:

select 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 the timeslot
number 7, starting from the timeslot number computed by the following 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 timeslot humber 7.

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

receiving (501) an uplink assignment from the network node (110),

selecting (502) 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)



transmtting (503) uplink data in the selected tinmeslot order, until there
are either no nore assigned tineslots available, or no nore data to
transmt, such that the assigned tinmeslots that are redundant are unused
for uplink transm ssion, characterized_in that sel ecting (502) the
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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 unused for uplink transmission,

characterized in that the processing circuit (620) is further configured for selecting
timeslots in descending timeslot number order down to timeslot number 0, starting from the
lowest downlink timeslot number the mobile station (120) needs to monitor plus 4 minus the
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number of timeslots it takes to switch from transmission to reception, maximum timeslot number

7.

13. The mobile station (120) according to claim 12, wherein the processing circuit (620) is
further configured for selecting the order in which timeslots are to be scheduled for uplink
transmission comprises selecting timeslots in ascending timeslot number order up to the timeslot
number 7, starting from the lowest downlink timeslot number the mobile station (120) needs to
monitor plus 5 minus the number of timeslots it takes to switch from transmission to reception,

maximum timeslot number 7.

14. The mobile station (120) according to claim 12-13, further comprising @ 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.



