1 METHODS AND ARRANGEMENTS IN A WIRELESS COMMUNICATIONS SYSTEM TECHNICAL
FIELD The present invention relates to the area of wireless communications and especially to
improvements of uplink coverage in a Universal mobile telecommunications system 5 Terrestrial Radio
Access Network (UTRAN) with enhanced uplink. BACKGROUND The Universal Mobile
Telecommunication System (UMTS), also referred to ds the third generation (3G) system or the
wideband code division multiplexing access (WCDMA) system, is designed to succeed GSM. UMTS

Terrestrial RagierASS ANBIARKANGRIENTS iNtAVIRILESSCOMMUNIC ATIONSI SSSTEMM. In the

UTRAN architecture, user equipment (UE) 150 is wirelessly connected to a NodeB 130, as illustrated
in figure 1. H@%&&ﬁ%?ﬂgﬂﬁk Packet Access (HSPDA) is an evolution of UTRAN bringing further
enhancements 0 the provisioning of packet-data services both in terms of system and end-user
performance. The downlink packet-data enhancements of HSDPA are 15 complemented with
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latency, and improved system capacity, and’is therefore a natural complement to HSDPA. HSDPA and
EUL are offer ﬁrﬂyi%é%%%W&Tﬁmﬁmeeggmﬂﬂ NKhe evolution of UTRAN has
been strongly 20 f: g increased data rates and reduced Round Trip Times (RTT), to support
the use of de ggl%ﬁﬁ/ 'g@lcket-data services. RTT is defined as the time it takes for a packet to get
to a remote place and back again. In order to allow for reduced RU and increased data rates, the
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where coding and interleaying is performed. 25 In a UT . edi n igcalled
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High-Speed Downlink Packet Access (HSPDA) is an evolution of UTRAN bringing further
enhancements to the provisioning of packet-data services both in terms of system and
end-user performance. The downlink packet-data enhancements of HSDPA are

15 complemented with Enhanced Uplink (EUL), also known as High-Speed Uplink Packet
Access (HSUPA). EUL provides improvements in the uplink capabilities and performance
in terms of higher data rates, reduced latency, and improved system capacity, and is
therefore a natural complement to HSDPA. HSDPA and EUL are often jointly referred to
as High-Speed Packet Access (HSPA). The evolution of UTRAN has been strongly

20 focused on increased data rates and reduced Round Trip Times (RTT), to support the use
of delay sensitive packet-data services. RTT is defined as the time it takes for a packet to
get to a remote place and back again. In order to allow for reduced RTT and increased
data rates, the Transmission Time Interval (TTI) is shortened. TTl is defined as the
duration of data transmission where coding and interleaving is performed.

25 In a UTRAN, the dedicated transport channel is called Dedicate Channel (DCH). The
DCH carries all the information to/from a specific UE from/to higher layers including the
data for the actual service and higher layer control information. The DCH is mapped onto
two physical channels: The Dedicated Physical Data Channel (DPDCH) carrying higher
layer information (which includes the user data), and the Dedicated Physical Control

30 Channel (DPCCH) carrying the physical layer control information.



30 Channel (DPCCH) carrying the physical layer control information. 2 In a UTFtAN with HSPA, the
EUL enhancements are implemented through a new dedicated transport channel: the Enhanced
Dedicated Channel (E-DCH). A short TTI of 2 ms is supported by the E-DCH to allow for reduced RU
(as discussed above). An alternative TTI length of 10 ms is also supported, and the network can
configure the 5 appropriate TTI value. Simultaneous transmission of E-DCH and DCH is possible. The
uplink data and control channels used for E-DCH support are illustrated in figure 2. The E-DCH is
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the transmissign po nd thus incr r er information hit. This might b ssible on the
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layers, typically Hybrid Automati_c Repeat Request HARQ retransmissions. This solution is used in
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' decreases with a shortened TT!, as a shortened TTI means reduced energy per
information bit. One solution to this problem is to increase the transmission power and
thus increase the energy per information bit. This might be possible on the downlink, but
in the uplink and especially in the case of a coverage limited scenario, the UE is in

20 general already transmitting close to its maximum transmission power.

Another solution to the problem is to reduce the number of information bits and thus to get

more energy per information bit. Though reducing the number of data channel information

bits (within a TTI or subframe) may increase the coverage, this approach has the

disadvantage of increased control overhead, i.e. an unbalanced relation between the
25 control channel information and the data channel information.

Yet another solution to the problem of decreased reliability or coverage is to rely on
retransmissions on lower layers, typically Hybrid Automatic Repeat Request HARQ
retransmissions. This solution is used in UTRAN HSPA systems.

HARQ is a combination of forward error-correcting (FEC) coding and Automatic Repeat
30 Request (ARQ). In FEC coding, redundancy is introduced in the transmitted signal. Parity
bits are added to the information bits prior to the transmission, and the parity bits are
computed from the information bits using a method given by the coding structure used. In
an ARQ scheme, the receiver uses an error-detecting code to detect when the received



computed from the information bits using a method given by the coding structure used. In an ARQ
scheme, the receiver uses an error-detecting code to detect when the received 3 packet is in error
and a retransmission is requested in that case. If no error is detected, a positive acknowledgement
(ACK) is sent to the transmitter, and if an error is detected, a negative acknowledgement (NAK) is
sent. HARQ thus uses FEC codes to correct a subset of all errors and relies on error detection with
retransmission for handling the rest 5 of the errors. Taking the example of HARQ retransmissions in
uplink in a UTRAN with HSPA, the NodeB receives asubframe, comprising both the physical control
channels (e.g. DPCCH, HS-DPCCH and E-DPCCH) and the physical data channels (E-DPCCH), in an
initial transmissRASHEO M IR "B AJEH BT T FPECtathe Noderssnifl B 6o éndetagiate and 10
decode the E-DpRSiGt. dikheredgeneon (@@ ectabie ervor sramshetehysidaf eatarchanteeddtddgraation, the
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with the physeal H&&€A%nnel information in every retransmission, although the control channel
information has alreadg been received in the initial retransmission. A % art of the scarce upllnk
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NodeB receives a subframe, comprising both the physical control channels (e.g. DPCCH,
HS-DPCCH and E-DPCCH) and the physical data channels (E-DPCCH), in an initial
transmission from the UE. Based on the E-DPCCH, the NodeB will try to demodulate and

10 decode the E-DPDCH. If there are non correctable errors in the physical data channel
information, the information cannot be decoded and the NodeB will ask for a
retransmission of the subframe by sending a NAK to the UE. The entire subframe is then
retransmitted by the UE.

One disadvantage of the retransmission solution is that the physical control channel
15 information is retransmitted together with the physical data channel information in every
retransmission, although the control channel information has already been received in the

initial retransmission. A part of the scarce uplink transmission power resource is thus used

for redundant control data. <'?,2 o a ?
SUMMARY

20 The object of the present invention is to provide methods and arrangements that obviate
some of the above disadvantages, and that improves the uplink coverage in a UTRAN

with enhanced uplink, by reducing the control overhead in uplink retransmissions.

This is achieved by transmitting redundant physical control channel information with a
transmission power level that is lower than in the initial transmission, in all or some of the
25 retransmissions, thus saving enhanced uplink transmission power resources. This also
gives the possibility to increase the transmission power of the physical data channel
information in these same retransmissions, which affects the enhanced uplink coverage

positively.

Thus in accordance with a first aspect of the present invention, a method of uplink
30 retransmissions in a user equipment of a UTRAN with enhanced uplink is provided. The
method comprises the step of transmitting a subframe comprising a first humber of



20 The object of the present invention is to provide methods and arrangements that obviate some of
the above disadvantages, and that improves the uplink coverage in a UTRAN with enhanced uplink, by
reducing the control overhead in uplink retransmissions. This is achieved by transmitting redundant
physical control channel information with a transmission power level that is lower than in the initial
transmission, in all or some of the 25 retransmissions, thus saving enhanced uplink transmission
power resources. This also gives the possibility to increase the transmission power of the physical
data channel information in these same retransmis8@ns, which affects the enhanced uplink coverage
positively. Thus in accordance with a first aspect of the present invention, a method of uplink 30
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transmission. It further comprises the step of retransmitting the subframe in a third number N of a total
number M of retransmissions, where N is smaller than M. It also comprises a step of retransmitting the
subframe in the remaining M-N retransmissions, 5 where at least one of the first number of physical
control channel(s) has a lower transmission power level than the corresponding physical control
channel(s) in the initial transmission, and at least one of the second number of physical data
channel(s) has a higher transmission power level than the corresponding physical data channel(s) in
the initial transmission. 10 In accordance with a second aspect of the present invention, a method of
uplink retransmissions in a NodeB of a UTRAN with enhanced uplink is provided. The method
comprises the step of receiving a subframe comprising a first number of physical control channel(s)
and a second number of physical data channel(s) in an initial transmission received from a user
equipment. It further comprises the step of receiving the subframe in



15 a third number N of a total number M of retransmissions received from the user equipment, where
N is smaller than M. It also comprises the step of receiving the subframe in the remaining M-N
retransmissions received from the user equipment, where at least one of the first number of physical
control channel(s) has a lower transmission power level than the corresponding physical control
channel(s) in the initial transmission, 20 and at least oge of the second number of physical data
channel(s) has a higher transmission power level than the corresponding physical data channel(s) in
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terms of contall leastloaadofREEFsDESIHRIF |BsDa Tefitro) RhanmRIGE has a lower transmission
power level than the corresponding physical control channel(s) in the initial transmission,
20 and at least one of the second number of physical data channel(s) has a higher
transmission power level than the corresponding physical data channel(s) in the initial

transmission.

In accordance with a third aspect of the present invention, a UE of a Universal Mobile
Telecommunications System Terrestrial Radio Access Network, UTRAN, with enhanced
25 uplink is provided. The UE comprises means for transmitting a subframe comprising a first
number of physical control channel(s) and a second number of physical data channel(s) in
an initial transmission. It also comprises means for retransmitting the subframe in a third
number N of a total number M of retransmissions, where N is smaller than M. It further
comprises means for retransmitting the subframe in the remaining M-N retransmissions,
30 where at least one of the first number of physical control channel(s) has a lower
transmission power level than the corresponding physical control channel(s) in the initial
transmission, and at least one of the second number of physical data channel(s) has a
higher transmission power level than the corresponding physical data channel(s) in the

initial transmission.



Figure 1 illustrates schematically a part of a UTRAN with enhanced uplink wherein the 20 present
invention may be implemented. Figure 2 illustrates schematically the uplink physical data channels
and physical control channels available in a UTRAN with HSPA (HSDPA and EUL). Figure 3a
illustrates schematically an uplink initial transmission and three retransmissions of a subframe
comprising DPCCH, E-DPCCH and E-DPDCH, according to prior art. 25 Figure 3b illustrates
schematically an uplink initial transmission and three retransmissions of a subframe 00@%?5}%;
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may be practiggﬁriﬁ%%ﬁénreenm%thelﬁentéstﬁa epart from these specific details. Moreover, those skilled
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computer, and/or using an application specific integrated circuit (ASIC). 1t will.also eci that
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more programs that may perform the functions disclosed herein. The present invention relates to
methods and Y¥H2hBATENHESIASY uplink retransmissions
.An advantage of embodiments of the present invention is that a smaller part of the total
uplink transmission power resource is used for physical control channels, and a larger
15 part is used for physical data channels, which improves the uplink coverage. The
overhead reduction also results in an increased capacity in the own cell as well as in
neighboring cells as less interference is transmitted in terms of control overhead.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates schematically a part of a UTRAN with enhanced uplink wherein the
20 present invention may be implemented.

Figure 2 illustrates schematically the uplink physical data channels and physical control
channels available in a UTRAN with HSPA (HSDPA and EUL).

Figure 3a illustrates schematically an uplink initial transmission and three retransmissions
of a subframe comprising DPCCH, E-DPCCH and E-DPDCH, according to prior art.

25 Figure 3b illustrates schematically an uplink initial transmission and three retransmissions
of a subframe comprising DPCCH, E-DPCCH and E-DPDCH in the initial transmission,
according to embodiments of the present invention.

Figures 4a and 4b are flowcharts of the methods of the UE and NodeB respectively
according to embodiments of the present invention.

30 Figure 5 illustrates schematically the NodeB and UE according to embodiments of the



from a user equipment to a radio base station in a UTRAN with enhanced uplink. The UE transmits a
subframe comprising physical control channel(s) and physical data channel(s) 20 in an initial
transmission. According to the present invention, one or more of the physical control channels are
transmitted with a lower transmission power level in all or some of the retransmitted subframes in the
uplink. This results in reduced control overhead (a smgiller part of the transmission power resource is
used for control signaling) and thus reduced interference from the overhead. At the same time, the
transmission grevait Hvéatonrce no longer used for the physical control channel information, can be
used to increase the transmission power level of the physical data channel information in these

retransmittedPAIRES DREEHIPTIRIRVES the uplink coverage. Thus, according to a first embodiment,
a subframe comprising physical control channels and physical data channels is transmitted in an initial

transmission T%fi ifial 30 transmissjon will be followed by a numbery of refransmissions, e.g..
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increased. This,is possible, since the physical control channel information is redundant, as it has
already been R0 IRLRTEHIE li/t%‘?é% '&Ié’@%ﬁrég%"#iﬂgap A RIREEEH ."g’fﬂtn'g'gp 3%?‘666{33 &&Ih@efirst
embodiment apparent ttee erenskilledidm thewart kabltad présest inentiahaslyybr grackised chathesls is
zero, which agansiihighid i faeian rantirt & epashiisetyipletely excluded from that retransmission.

The benefit of the first embodiment is that the control overhead is reduced which results in decreased
interference. ﬁglgetgx?érpﬁ\%%gtsiﬁiﬁggtig {ﬁéggrrt '\Jrvanftagptrg%igtgqggiiﬁ%o&r% %’c‘:’ﬁé and means explained
10 herein below may be implemented using software functioning in conjunction with a
programmed microprocessor or general purpose computer, and/or using an application
specific integrated circuit (ASIC). It will also be appreciated that while the current invention
is primarily described in the form of methods and devices, the invention may also be
embodied in a computer program product as well as in a system comprising a computer
15 processor and a memory coupled to the processor, wherein the memory is encoded with
one or more programs that may perform the functions disclosed herein.

The present invention relates to methods and arrangements for uplink retransmissions
from a user equipment to a radio base station in a UTRAN with enhanced uplink. The UE
transmits a subframe comprising physical control channel(s) and physical data channel(s)

20 in an initial transmission. According to the present invention, one or more of the physical
control channels are transmitted with a lower transmission power level in all or some of
the retransmitted subframes in the uplink. This results in reduced control overhead (a
smaller part of the transmission power resource is used for control signaling) and thus
reduced interference from the overhead. At the same time, the transmission power

25 resource no longer used for the physical control channel information, can be used to
increase the transmission power level of the physical data channel information in these
retransmitted subframes, which improves the uplink coverage.

Thus, according to a first embodiment, a subframe comprising physical control channels
and physical data channels is transmitted in an initial transmission. This initial
30 transmission will be followed by a number of retransmissions, e.g. autonomous
retransmissions. In all or in a subset of these retransmissions, the transmission power
level of at least one of the physical control channels will be decreased in relation to the



10 resource is used for the physical data channels, thus increasing the uplink coverage as there is
more energy per physical data channel information bit. In order to incrga;_e the propaplllty ofa .
successful reception of the physical control channel information in the initial trgnsmlssmn and since the
information might not be repeated in all subsequent retransmissions, the p_hyS|caI control_channel
transmission 15 power may be increased in the initial trinsmission in rillatlobn to( ItQhS?Nphyﬁ!Cﬁl'dat:ro o
hannel transmission. To keep track of the Retransmission Sequence Number , Which is zero
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present inventlANSMEERAYsical control channel that is excluded from (i.e. the transmission power level
Is zero) or retransmitted with lower transmission power in some or all of the retransmissions is the
E-DPCCH. E- ORCspec cameiof thisfirst erfivodatient isowhienl thoe tlandiaidsiBnipalesn mlelastanshelecode
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channel is completely excluded from that retransmission.

The benefit of the first embodiment is that the control overhead is reduced which results in
decreased interference. Another benefit is that a larger part of the transmission power

10 resource is used for the physical data channels, thus increasing the uplink coverage as
there is more energy per physical data channel information bit.

In order to increase the probability of a successful reception of the physical control
channel information in the initial transmission and since the information might not be
repeated in all subsequent retransmissions, the physical control channel transmission

15 power may be increased in the initial transmission in relation to the physical data channel
transmission.

To keep track of the Retransmission Sequence Number (RSN, which is zero for the initial
transmission and incremented by one for each subsequent retransmission) the NodeB will
assume that the UE takes the proper action suggested by the ACK/NAK transmitted by
20 the NodeB. This may for example be combined with blind detection of the physical control
channel to enhance the performance in case of a misunderstanding in the signaling.

According to a second embodiment of the present invention, the physical control channel
that is excluded from (i.e. the transmission power level is zero) or retransmitted with lower
transmission power in some or all of the retransmissions is the E-DPCCH. E- DPCCH
25 carries control information needed for the NodeB to demodulate and decode the E-
DPDCH. A comparison between figure 3a and 3b, illustrates the difference between prior
art and the present invention. In figure 3a (prior art), the physical control channels (E-
DPCCH 201 and DPCCH 202) are transmitted together with the physical data channel (E-
DPDCH) 200 in all transmissions, including the initial transmission 300 and consecutive
30 retransmissions 301, 302, 303. In figure 3b, illustrating a non-limiting example of an initial
uplink transmission 300 and the retransmissions 301, 302, 303 according to the second
embodiment of the present invention, the E-DPCCH 201 is excluded from some of the



DPCCH 201 and DPCCH 202) are transmitted together with the physical data channel (E- DPDCH)
200 in all transmissions, including the initial transmission 300 and consecutive 30 retransmissions 301,
302, 303. In figure 3b, illustrating a non-limiting example of an initial uplink transmission 300 and the
retransmissions 301, 302, 303 according to the second embodiment of the present invention, the
E-DPCCH 201 is excluded from some of the 8 retrangmissions. The E-DPCCH 201 is sent in the
initial transmission 300 and in the second retransmission 302, but not in the first 301 and third 303

retransmissionetrhisriisalens.nToke EAVROTH$I20 P BNSHOTREMIRP FrhaRR dbihadisidlapk the
third 303 retr I$S) ich:willthus,incregse the yplink coverage. cording tq a third_ .
embodiment% ?ﬁ%ﬁp?gggﬁ%%%%%p# hgn[)?hﬁélldglq@gn%%* g&anﬁ%ﬁ értdiSS écﬁﬁ%ﬁ#f%ﬁ%’?’ dl'h|s
retransmittedSAYSSRIE HEANSMISSiom RRWRE o thenfoRPREHI200 ethenfirsi30drants e thiRCIOA. This

embodiment rewanshmesibi whicHWIEtHDe iersaliBHaypericesihgad can be used when trading in
optimized downlink power control for uplink coverage. 10 According to a fourth embodiment the

physical caniiaoRfRg b BARCHHEBHURTSOHE LA IRLAN FRE HHAENSINMPONLRLY) Some

or all of the retransmissions is both the E-DPCCH an IS IS thus a combination of the

two previous 8RR SFRARY tRALPIRY@RSMitted Witb HaMeEIcRSMISSIRTHRARSE AOSMEMESbES the

considered. TetrarhmigsioagiizsldyarMPROCERAThis thmidditientatian dmpacions, examplduhendewatiakow a
15 pre-defin G ti iSS] itho itin ACK or. NA en
them. This KE A couticd B Cot e (S48 AUl AR SHRAL ol Sthfel
retransmissioHiNKEO¥EARFS to a fifth embodiment of the present invention, autonomous
retransmissions are used, and as the number of retransmissions is predefined (configured by the UE
or the networkgctindingotte® fioustivanaddineerd dhée edhysicabesrbEhatmael shat iSosscudad dtamyor

signaling. Th?gfaﬁsmjtgaQvgﬁmgﬁﬁwéslsﬁfpweﬁﬁ“é&ﬁé%v%% BEmkdRiRmionaidhg Rystkal

control channel in order to get a go erformance. Thus, this results in that this embodiment is less

sensitive to SiRakrigRérfdis.and §cr¢ﬁ°e%cd'50\7@,i§h§ pisical eombinationn ok thendWas Y IBYSver may
be increaseddmpBadiemtsti @thermstmsicad oontrsllebamtdsthadpiymisiabtionia clayrated tracensidsEoed. in order
to increase the probability of a successful reception of the physical control channel information in the

initial transmiggingy |Retht isyAhRHIRIRETBY HE HARRI e AEMIs PoReSSIRIS Husss IR thrwhysical
data channels completely in thé initial transmission, thus Ieavm\g, %II %vallable tr%nsma?mn vay(er
resourcedo Bﬁ%“ﬁ?ﬁ’ﬁeap%mblcgh%ﬁmtwe retransmissions without awaiting the or NA

between them. This kind of consecutive retransmissions are hereinafter referred to as
autonomous retransmissions. According to a fifth embodiment of the present invention,
autonomous retransmissions are used, and as the number of retransmissions is pre-
defined (configured by the UE or the network), the NodeB is aware of the required number
20 of retransmissions without any signaling. There is thus no need to keep track of the RSN
or to use blind detection of the physical control channel in order to get a good
performance. Thus, this results in that this embodiment is less sensitive to signaling

errors.

As described above, the physical control channel transmission power may be increased in
25 the initial transmission in relation to the physical data channel transmission, in order to
increase the probability of a successful reception of the physical control channel
information in the initial transmission. In the case of autonomous retransmissions, it is
possible to exclude the physical data channels completely in the initial transmission, thus
leaving all available transmission power resources to the physical control channels.

30 Some of the retransmissions on the uplink may be self-decodable, while others are not.
The information in a self-decodable retransmission can be decoded based on the
information in that retransmission only. In a non self-decodable retransmission, at least



30 Some of the retransmissions on the uplink may be self-decodable, while others are not. The
information in a self-decodable retransmission can be decoded based on the information in that
retransmission only. In a non self-decodable retransmission, at least 9 one of the previous
retransmissions is needed in order to decode the information. According to a sixth embodiment, it is
always a self-decodable retransmission that is chosergfor retransmitting the physical control channel
and the physical data channel with the same relation between the transmission power levels as in the
initial transmiggiorpfStdIeprelians rscinasiadiens tiserteadsthissiordpoterdecedef the|dBOrHALA the

physical trol ch is | Bewelfs i '
Petin s AR L A B e B B E et i pv

ni 10w always need an earlier retran ssi?\n WitP\BI sical
control chanr@iﬂnﬁﬁrmafmwd‘@cﬁ\?&hﬁﬁ%@%’mﬂim, e Eéﬁ)'):?ggélﬁs ALEHE'0
physical contigbchiangatiaiRinpsiveanciibusamsnitisibryivaeatpvelsl sl definitieh tiaasmissior. of the
transmission power, Figure 4a is a flowchar, : igRei @i selibplysical
embodiment EP&éeHPé%éW?fﬁ%snﬁ’é‘r? ?eqsncgiggéggﬁg%?gﬁ Tﬁgsl'ggg %})%p?sﬁgfsr%%g co risir?m sfllcxasical
control chann@mwrmaﬂml%lhdqws@@zﬂfcf@f‘é%ﬁﬁmﬁﬁm&m&%&%@%m%@&#&%rﬁ%ﬁm f an

initial transmiggiRiAd!thilee that tiBseUBtMHmiR siops agihokihaweayesanea sroearliss feliansmjssieninitial
transmission - retransmit the supframe with the sa lat] t t Q&ﬁﬁ?é' i of
the control chze(HHaEyaW&Hﬁ%"ﬁ&ﬁ?&%’é"ﬁﬁ?@é’é‘?ﬁ%ﬂ‘e’i ré%igft—'ltgrg#?mvrfs?gﬁ @rﬁﬁs ste ﬂgogfeé%%ﬁg% ﬁfgz be

performed in esteapsoissiuiscofaphysisaiaeniroh ehannebinipraatior AfesiBNS 8Y9iFRd WhHShsA98ions at

all. In step, 402, H0R WF MM bptiminadest gidhrretRmsnipsieas -retransmit one or more of the physical
control channels with a 20 lower transmission power level than in the initial transmission, and will use

the freed ransRReCloRROALIRAAN 6P IRUARYTY BRARE TOLGBH U Y SisFbfbis g SIme/th o

higher transmission” power leve n'in the initial transmission. This will thus enable increased urolink
coverage, as aresger ipveniaroteseribersphRGo N BaR AROL cRHRIFAMS SeRIRTSIAG PRYRIEAL c98tro

Furthermore, figarpdinemitvand physreanestodianibeniotedicadsaraismittetherfitse eplinsdiment of
the present invention described above. In step 403 t B recei spPHRME ising both
physical contrapcwgmfgfﬁﬂﬁﬂllﬁgﬁgh\{gnap%?n)%%cﬁ;\l %gtgsg:‘glﬁﬁel 'ﬁ%r%‘%%gl #\PFEIH initf%&%%ﬁgéo
transmissits ffoliawing UE. imitia! raoeBissinnrdimNstaibthe subitameswibdbr saMme (813 Betsen

retransmissions, KaillnVideenitiot K aTIRESSHAlo tREhAERD 4R tHBaibladtBrinsieivesrifiResinitizhme in
asubset of thetré%tsrr?\ri]ssérirc]:ins.s{%ri]ss sf{gpl;]1 4H]‘Iecould thus be performed in every second retransmission or in
even fewer retransmissions or in no retransmissions at all. In step 402, the UE will - in the

rest of the retransmissions -retransmit one or more of the physical control channels with a

20 lower transmission power level than in the initial transmission, and will use the freed
transmission power resource to retransmit one or more of the physical data channels with

a higher transmission power level than in the initial transmission. This will thus enable

increased uplink coverage, as a larger portion of the transmission power is used for

physical data channels.

25 Furthermore, figure 4b is a flowchart of the method for the NodeB, according to the first
embodiment of the present invention described above. In step 403, the NodeB receives a
subframe comprising both physical control channel information and physical data channel
information in an initial uplink transmission from the UE. The NodeB will then, in step 404
and 405, receive a total number of retransmissions that follow the initial transmission. In

30 step 404, the NodeB receives the subframe in a subset of the retransmissions from the
UE with the same relation between the different control and data channels transmission
power levels as in the initial transmission. In step 405, the NodeB will, in the rest of the
retransmissions from the UE, receive the physical control channel with lower transmission
power level than in the initial transmission and will receive the physical data channel with



UE with the same relation between the different control and data channels transmission power levels
as in the initial transmission. In step 405, the NodeB will, in the rest of the retransmissions from the
UE, receive the physical control channel with lower transmission power level than in the initial
transmission and will receive the physical data channel with 10 a higher transmission power level than
in the initial transmission. Schematically illustrated in f|igure 5 and according to the first embodiment
described above, the UE 150 comprises transmitting means 501 for transmitting a subframe

comprising pmmﬁ%ﬁgﬁﬂrﬁdﬁé@@hﬂﬁ%%ﬁm%ﬂéﬂl éllﬁ? comprises 5 retransmitting
I

means 502 for retransmitting the subframe with the physical data channel information in a subset of

e e O B g B o DR

physical control channel’and increased transmission power
the retransmi38R}es. IR dHFuIGRtcomPRigase trarsmilting dagans 0501 cfn dransmiting vn g ubfanse503,

for 10 receivisgrappaigapiy it eefiranyaismasnirel @raaieal aptraisaiigdaln ahaneshipfuaration
in an |n|t|aI5tra}g r21n'ssr§|' n. T'“% rgg@&r‘ug rmgfrns 50@. areijPalso u‘sed for receiving the Sﬁjbframe with the
physical data ¢ At R SR PR S RS n%m Eaéfb%g'%metﬁ%gbﬁah at?o?r?@%ﬁ}ing the
subframe witintrsarationein taafebsiishfrihsoretnansntiesisingsisad donietratsmittisigatie inubfrasesz] with

transmission geanedsabtharidthisiion palver BRiNEpHysiealltRdR sl S{dRReTefaNRERIN & ATMilNOHE It
should be noted that g?%mbeans illustrated in flé;ure 6 m%/ be implemented by physical or logical

entities usingPSS¥RNQFNR RRYRIAH TP DRPRlBANG ARSL Y0 DS ARSI IS Hd¥hrocessor or general

purpose computer, and/or usin? an application specific integrated circuit (ASIC).
Also illustrated in figure 5 is the NodeB 130. It comprises receiving means 503, for

10 receiving a subframe with both physical control channel and physical data channel
information in an initial transmission. The receiving means 503 are also used for receiving
the subframe with the physical data channel information in a subset of the retransmissions
from the UE, and for receiving the subframe with decreased transmission power of the
physical control channel and increased transmission power of the physical data channel in

15 the rest of the retransmissions from the UE.

It should be noted that the means illustrated in figure 5 may be implemented by physical
or logical entities using software functioning in conjunction with a programmed
microprocessor or general purpose computer, and/or using an application specific
integrated circuit (ASIC).

20 The ahbove mentioned and described embodiments are only given as examples and
should not be limiting to the present invention. Other solutions, uses, objectives, and
functions within the scope of the invention as claimed in the accompanying patent claims
should be apparent for the person skilled in the art.



20 The above mentioned and described embodiments are only given as examples and should not be
limiting to the present invention. Other solutions, uses, objectives, and functions within the scope of
the invention as claimed in the accompanying patenﬂ tlaims should be apparent for the person skilled
inthe art. 11 1. A method of uplink retransmissions in a user equipment of a Universal Mobile

Telecommynigalians SyeipMlenealial Badoinares NEeds, UTRAN, wlh spignced uplink
comprlsmgrthe steps of - transmitting (400) a subframe corprising a first number of physical control
channel(s) Sherarsassird i Baptomphssisil daRadhahemis Netanrinitial Rrahs missienh anvetfansmitting

(401) the %fﬁ%iﬁ?ﬁﬁﬂgm%fs{!p%fo% total number M of retransmissions, where N is smaller than M,
and characterized in the step of -retransmitting (402) the subframe in the remaining M-N

retransmissions, wHierei e KOs v ilemfirstmprities ofiphysicdicaftpblystiahoeitsdlhas a lower

transmission powgylevelhanthe.conespandi ical rol channel(s) in.the initial transmission,
and at least one of ?he sgecj:;r]d nu?nber of I%Egg}ﬁ?%%ﬁh%ﬁ%%ﬁ%g allntﬁéﬁglrhter%ﬁ%nrﬁllgé%ﬁ)%ower
level than the corr@Spatdmiipg (Sidaltbasadhemadls)nmtherihitidlatatdmission M oThe method

according to claifd-MARIEISAIHAVR! L3RRS0 RIMEHIBYELIEEIG: 3l g pgihod according to

any of the preceding claims, wherein the at least one o Irst number of p ysmaq control channel(s)
in said N retransmisSigtsia s Hihehersrdinissionthoverdmiet tMal tiet aomespongdindphisital

control channel(ShiRithRJRitimL FRISRISHAN r fnieMethod @ﬁgﬂgﬂl}g 193 RLINE pieceding claims,
wherein one of said physical control channel(s) with lower transmission power level's the dedicated
physical control dMaKEFTs thandhnantsepaedieateysisahewiird. cinenglethodzcizotding to any of the

preceding claimsyWhergipneff said flaysl L ehang ' el transmissj wer level
is the dedicated 1hysical control channer%%%s?i'lth%gr%g%lﬁlod acc%%%rﬁgﬁgslgr%%t{t ‘gel%}%g%%gc?aims,

wherein said M rétEisE HiesBHS AP aRsHateb thanthscawaiimgiag plakniowikdgehionelds) in
non-acknowledg@meentat 1 Ahedneihpd according to any of the preceding claims, wherein said N
retransmissions are self-decodable retransmissions. [2

2. The method according to claim 1, wherein said lower transmission power level is zero.

3. The method according to any of the preceding claims, wherein the at least one of the first
number of physical control channel(s) in said N retransmissions has a higher transmission

power level than the corresponding physical control channel(s) in the initial transmission.

4. The method according to any of the preceding claims, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control channel for

the enhanced dedicated channel.

5. The method according to any of the preceding claims, wherein one of said physical control

channel(s) with lower transmission power level is the dedicated physical control channel.

6. The method according to any of the preceding claims, wherein said M retransmissions are

transmitted without awaiting an acknowledgement or non-acknowledgement.

7. The method according to any of the preceding claims, wherein said N retransmissions are

self-decodable retransmissions.



8. A method of uplink retransmissions in a NodeB of a Universal Mobile Telecommunications System
Terrestrial Radio Access Network, UTRAN, with enhanced uplink, said method comprising the steps of
- receiving (403) a subframe comprising a first numBér of physical control channel(s) and a second
number of physical data channel(s) in an initial transmission received from a user equipment, -

receiving (0¢). {0 SOl ARSI A ANBRSEN o & Al A Ioer Mo g gnspissions received from said

user equipment, where N'is smaller than M, and characterized in the step of - receiving (405) the
subframe iFetheoremeiiiadons NyterariSmission R rdteitecefroNeaidkuSEF R4 ipwigneniviiexsin at least

one of the fj ﬁﬁﬂ%ﬁ%&ﬁ@@ﬁ%ﬁkﬁ? rzgg%@eaﬁ:g%%l(s) has a lower transmission power level than the

corresponding physical control chann€l(s) in the initial transmission, and at least one of the second

number of physicaicdeleih&HiTel(syubdsmhighan istnzsmiissionpbwerlphesithhnaneot shaspdisging

phsca et chagnsiag e i Sensnen, R A AR e o

. according to any ims 8-9, wherein the at
least one of the flEstanmsecatipmical control channel(s) in said N retransmissions has a higher

transmission power lexs} thamhe.carespoanding ﬁé?%%%“i%%l%@&%eéﬁfaiQf%%-%EJélﬁls% mission |

I. The method according t0 any’of claims 8-10, wherein one of sal ysical control channel(s) with
lower transmissidecpoife flewetd! theeteivansd phsicaNdentrol sh drameMorth slenteiadeeldedicated
channel. 12. Theym graccording to any of claims 8-11, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control channel. 13. The
method accordingr&s@ryai ¢fahibauat e e thesegmnaniag Mdhissrnsisonanerpivied ivpithout

awalting an acknopledgeerensLRORRFANRIaSMEDt a4 ThBMBINT Apsarding gy of claims

8-13, wherein said N retransmissions are selfdecodable retransmissions. A user equipment

(150) of a Univerdsinvibile  Frefeleoraiitaneativin Spstemerer thamriheradirs mocees phatigstk, UTRAN,
with enhanced uplipit, FOMRASING (MARMT Al FANSIILNG GOL) fSURIADE GORIRING At fumber

of physical control channel(s) and a second number of physical data channel(s) in an initial
transmission,  Physical data channel(s) has a higher transmission power level than the corresponding

physical data channel(s) in the initial transmission.
9. The method according to claim 8, wherein said lower transmission power level is zero.

10. The method according to any of claims 8-9, wherein the at least one of the first number of
physical control channel(s) in said N retransmissions has a higher transmission power level

than the corresponding physical control channel(s) in the initial transmission.

11. The method according to any of claims 8-10, wherein one of said physical control
channel(s) with lower transmission power level is the dedicated physical control channel for

the enhanced dedicated channel.

12. The method according to any of claims 8-11, wherein one of said physical control

channel(s) with lower transmission power level is the dedicated physical control channel.

13. The method according to any of claims 8-12, wherein said M retransmissions are

transmitted without awaiting an acknowledgement or non-acknowledgement.

14. The method according to any of claims 8-13, wherein said N retransmissions are self-

decodable retransmissions.



- means for retransmitting (502) the subframe in a number N of a total number M of retransmissions,
where N is smaller than M, and characterized by means for retransmitting (502) the subframc in the
remaining M-N retransmissions, wherein at least onebf the first number of physical control channel(s)
has a lower transmission power level than the corresponding physical control channel(s) in the initial
transmission, and at least one of the second number of physical data channel(s) has a higher
transmission power level than the corresponding physical data channel(s) in the initial transmission.
16. A NodéB (A 36§ ot Ripme 65 Mebrd Tiiesshivinhile dibero SymeivatienceS iR AdieAdebss

Network, UhiA\Nesvimeahaneed Holnk ¢amaisinga g I8h{5g§iving (503) a subframe

comprising a first number of physical control channel(s) and a second number of physical data
channel(s) in an in&lPREHESBIHBEEAEA Frehizrmsescaeiisingntiiisheembdop rebesiealy (503) the

sufrframe in a nuGARLN:olé i) RMRELMPRIEHRPSTIRS A @?&Mﬁ%éﬁ;@ﬁ% el paUiPment,

where N is smaller than M, and characterized by - means for receiving (503) the subframe in the
remaining M-N rétPAiEHESbNS received from said user equipment, wherein at least one of the first

number of physicakeanirehGRaanRgmings IR SiBRImISHomBRNEr leyeLihan thedrgpeending

physical control channel(s) in the initial transmission, and at least one of the second number of
physical data chdfRBREFRse s nTYIsEs Raissmrisohpoleerd eharratetieed divesponding physical data

channel(s) in the ipidahiraRsiesiOitting (502) the subframe in the remaining M-N retransmissions,
wherein at least one of the first number of physical control channel(s) has a lower
transmission power level than the corresponding physical control channel(s) in the
initial transmission, and at least one of the second number of physical data channel(s)
has a higher transmission power level than the corresponding physical data channel(s)

in the initial transmission.

16. A NodeB (130) of a Universal Mobile Telecommunications System Terrestrial Radio
Access Network, UTRAN, with enhanced uplink, comprising
- means for receiving (503) a subframe comprising a first number of physical control
channel(s) and a second number of physical data channel(s) in an initial transmission
received from a user equipment,
- means for receiving (503) the subframe in a number N of a total number M of
retransmissions received from said user equipment, where N is smaller than M, and
characterized by
- means for receiving (503) the subframe in the remaining M-N retransmissions
received from said user equipment, wherein at least one of the first number of
physical control channel(s) has a lower transmission power level than the
corresponding physical control channel(s) in the initial transmission, and at least one
of the second number of physical data channel(s) has a higher transmission power

level than the corresponding physical data channel(s) in the initial transmission.
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