METHOD AND APPARATUS FOR DETERM NI NG TRANSM T PONER Thi s application
clains priority to Chinese Patent Application No. 200810172290.2, filed
with the Chinese Patent O fice on Novenber 4, 2008 and entitled "Method and
5 Apparatus for Determ ning Transmt Power"”, which is incorporated herein
by reference in its entirety. FIELD OF THE | NVENTI ON The present
invention relates to comruni cations technol ogies, and in particular, to a
nmet hod and an apparatus for determining transmt power. 10BACKGROUND OF THE
| NVENTI ON In a Wdeband Code Division Miultiple Access (WCDVA) system
the tranMETHOD ANDIAPPARATUES 'PORDETERVENING R ANS MR
Physi cal Data Channel (E-DPDCH) can be obtained according to an E- DPDCH
gain factor. The E-DPDCH gain factm e cal cul ated by an extrapol ation
formul a usi ng one reference Enhanc ted Channel 15 Transport For nmat
Combi nation (E-TFC). The extrapolation fornula is as follows: Aharq)
Le,refK e,i 10 20 ) fied,i,harq = fied,ref In the fornula above, Ped,ref
denotes the E-DPDCH gain factor of the reference E-TFC, Le,ref denotes the
nunber of EhigRiYpticaterdclaiiis bHerifyefoe Chiiese PatthCApplicaticheNot @908 103 722000Er  of
E-DPDCH used for the i:th E-TFC (that is, the i:th E-TFC is corresponding
t o t he f216d BviflPht Glkiosse PatentEOERECHngNomerhbart 4 2088 andrenitleg 'tMetbed and
obtained); if a spreading factor of E-DPDCH is 2, Lo _and Lejef denote the
nunder Appasaius ﬁeﬂget@m'uin‘g AgarsmipPewel" nyhichds gcorforated hppinby referengedn tsf
denotes the transport block size of the reference E-TFC, Ko denotes the
transpd®'®¥ock size of the i:th E-TFC, and Aharq denotes an of fset of a
Hybrid Automatic Repeat Request (HARQ), and is specified by the upper

| ayer. Table 1 lists the values of Aharq 5Table 1 Aharqg Signal Val ue Aharq

Power Offset (dB) 6 6 FIELD OF THE INVENTION

The present invention relates to communications technologies, and in particular, to a

method and an apparatus for determining transmit power.

10 BACKGROUND OF THE INVENTION

In a Wideband Code Division Multiple Access (WCDMA) system, the transmit power
required by an Enhanced Dedicated Channel Dedicated Physical Data Channel (E-DPDCH)
can be obtained according to an E-DPDCH gain factor. The E-DPDCH gain factor may be
calculated by an extrapolation formula using one reference Enhanced Dedicated Channel

15  Transport Format Combination (E-TFC). The extrapolation formula is as follows:

Ke,i . 10(%%@)

e,ref

ﬁed,i,harq - ed,ref
Le,i Ke,ref (1)

In the formula above, Bes et denotes the E-DPDCH gain factor of the reference E-TFC;

Le ref denotes the number of E-DPDCH used for the reference E-TFC; L. denotes the number

of E-DPDCH used for the i:th E-TFC (that is, the i:th E-TFC is corresponding to the

20 E-DPDCH whose the E-DPDCH gain factor is currently to be obtained); if a spreading factor

of E-DPDCH is 2, L. and L rdenote the number of channels assuming a spreading factor of



554433221100 After the uplink 16 Quadrature Anplitude

Modul ation (16QAM node is introduced into the WCDVA system the uplink
service rate increases to 11.52 Mips. Wth the increase of the service
rate, a formula is put forward for cal culating the E-DPDCH gain factor
under 10 high rate servi ces. This fornula uses two reference E-TFCs, and is

cal l ed n f or a ferp ' Ws:
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Ped, ref, 2Ped, ref ,1 Le,ref, 1 Ahar

transport block size of the i:th E-TFC; and 9 denotes an offset of a Hybrid Automatic

Repeat Request (HARQ), and is specified by the upper layer. Table 1 lists the values of

Aharq
> Table 1
Al;zlclle Signal Aharq Power Offset (dB)
6 6
> 5
4 4
3 3
2 2
1 1
0 0

After the uplink 16 Quadrature Amplitude Modulation (16QAM) mode is introduced
into the WCDMA system, the uplink service rate increases to 11.52 Mbps. With the increase
of the service rate, a formula is put forward for calculating the E-DPDCH gain factor under

10  high rate services. This formula uses two reference E-TFCs, and is called an interpolation

formula. The interpolation formula is as follows:

Le,ref 2 B - BZ
L ed,ref 2 ed,ref |1 (Aharq)
e,ref 1 2 20
L ) K _ K (Ke,i - Ke,ref,l) + Bed,ref,l ' 10
e, \ e,ref ,2 e ref 1

Bed,i,harq =

In the formula above, B edihara  denotes the E-DPDCH gain factor; L.; denotes the

15  number of E-DPDCH in non-compressed mode; 3, . and B ¢, denote the E-DPDCH

gain factors of the first and second reference E-TFCs respectively; Leref,1 and Le s> denote the

number of E-DPDCHs used for the first and second reference E-TFCs; if the spreading factor



ILe,ref,1 ed,i,harg \ Lei Ke,ref ,2Ke,ref,1 In the fornul a
above, 13ed,i, harqdenotes the E-DPDCH gain factor; e'i denotes the 15
nunber of E-DPDCH in non-conpressed node; 3ed,ref,1 and 13ed,ref, 2 denote
the E-DPDCH gain factors of the first and second reference E-TFCs
respectively; Le,ref,1 and Le,ref,2 denote the nunber of E-DPDCHs used for
the firgt cond, reference E;TFCs., if e i.ng fact - DPDCH
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t r ansNichmPRWEEd fradelian8dhddurkdhe frEmPRPChbidHl $anles det er m ned according to the
E-DPDCH gain factor is not accurate either. Consequently, part of the
transmt paneastalie folloRXg proBlenssiefbuaddn thegiok ante t he system capacity is
reduced. SUWMMARY OF THE | NVENTI ON 15The enbodi nents of the present

i nvent i on PhreokiRDEHngsHih dattemeh] aatated puair int apsapirensedistode i thenpricrrahdedstnopower
so as to determine the transmt power of E-DPDCH accurately and jnprove the

sydPemrefigsadhe yransmit ppaver yeqyirad bndhe SrBEDGH aspyretelys wad the, tiapsmi dower
determnin ransoi r.is.provided,in an enbqdi t he. present
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conpr e%%gudratg%ﬂ er?&gr?sre(cjlhgrglyf 831% QF the transmit power of E-DPDCH is wasted and therefore

the system capacity is reduced.

SUMMARY OF THE INVENTION

15 The embodiments of the present invention provide a method and an apparatus for
determining transmit power so as to determine the transmit power of E-DPDCH accurately
and improve the system capacity.

To fulfill the foregoing objectives, a method for determining transmit power is provided
in an embodiment of the present invention. The method includes:

20 determining an E-DPDCH gain factor in compressed mode according to the

number of E-DPDCH required for initial transmission of data; and
determining transmit power of E-DPDCH according to the E-DPDCH gain
factor in compressed mode.
Further, an apparatus for determining transmit power is provided in an embodiment of

25  the present invention. The apparatus includes:

a gain factor determining module, configured to determine an E-DPDCH gain
factor in compressed mode according to the number of E-DPDCH required for

initial transmission of data; and



nunber of E-DPDCH required for initial transm ssion of data; and
determ ning transmt power of E-DPDCH according to the E-DPDCH gain factor

i n conpressed node. Further, an apparatus for determ ning transmt
power is provided in an enbodi nent of 25 the present invention. The
apparatus incl udes: a gain factor determ ning nodule, configured to

determ ne an E-DPDCH gai n factor in.comressed de.according .to the nunber
of E- DPDCH requi ré‘dp?‘g r a‘ﬁtfliningfngt F’gﬁgﬁi s 81‘156%“84 r{(ga eée;mérhedgramgmrt pgw&r)v\ggr
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nmodul e. Furt hegetstmhihine Modlase station is provided in an enbodi nent of the
present invention, and 5 the base station includes the foregoing apparatus
for det er niFmtheg still pm dadet staiosess. providéd ar ais embbdingent ef thengbsens inventiordedidi N an
enbodi mrent of the present invention, and the term nal includes the

f or §goithgbasgstatian inclides thicfosrgoing appartatusfondetemumag transmit@owgar ed with t he
prior art, _the present invention brings at |east the foll ow ng benefits:
The E- DPDORET stilog tesming is prayided da @i psehodimenaf dherprrsent devemtianngpd et he
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drawi ngs involved in the enbodi nents of t he present invention. Apparently,
t he acdnopmpsdssed odens grmitictianadatebl thy teememitqiowex bABIDPDEHais detehained not
constitute any limtation to the scope of the present invention.

FI G 1 iasscwatelyosecheding tof the EaBPR6H gain facor the waste of trampmit powervedrE-DPDYPH
enbodi nent. of 20 _the present inventjon;. FIG 2 shows a structure of an
appar atisiEedpesd, aed theraforerthe systgm sanacihisdmprovedn enbodi ment of the present

i nvention; and FIG 3 shows a structure of another apparatus for

determ ning transmt power in an enbodi nent of the present invention.
25DETAI LED DESCRI PTI ON i ng detailed
description is provi ded%%@k%?ﬁg{é%%%MQ drawings to
provi de a thorough understanding of the present invention. Evidently, the
dr 3yt ngs aﬂ?’%&ﬁb@'ﬁfe%élﬁ?haﬂ?ﬁﬁér%ﬁ&? Y el BV @PhERUMaRL! 8 fMflowin
particul ar enbodi nents of the present Invention, and the enbodi nents are
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i mproved. . I's a flowhart of a method for determining transmt
power in apIEROiWE A tstrabtukd ©f RheHeN hppdinas tbo deterhinine iri@hit PoLvUE@s ahhe
foll owi ng steps: 15Step 101: Determne the E-DPDCH gain factor in

conpr esatddimen ofithegrelenginventidne

25 DETAILED DESCRIPTION OF THE EMBODIMENTS

The following detailed description is provided with reference to the accompanying

drawings to provide a thorough understanding of the present invention. Evidently, the



nunber of E-DPDCH required for initial transm ssion of data. In this
enbodi nent, when a TTl is 10ns, the E-DPDCH gain factor in conpressed node
is calculated according to the nunber of E-DPDCH required for initial
transm ssion of data, and interpolation fornulas (2) and (3) are put
forward. 20Assum ng Le, Li denotes the nunber of E-DPDCH required for
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and shall not constitute any limitation to the scope of the present invention. All other
embodiments, which can be derived by those skilled in the art from the embodiments given
5  herein without any creative efforts, fall within the scope of the present invention.

A method for determining transmit power is provided in an embodiment of the present
invention. The E-DPDCH gain factor in compressed mode is determined according to the
number of E-DPDCH required for initial transmission of data, and the transmit power of
E-DPDCH is determined according to the E-DPDCH gain factor. This method determines the

10 E-DPDCH gain factor in compressed mode accurately. Because the transmit power of
E-DPDCH is determined according to the E-DPDCH gain factor, the waste of transmit power
of E-DPDCH is reduced, and therefore the system capacity is improved.

FIG. 1 is a flowchart of a method for determining transmit power in an embodiment of
the present invention. The method includes the following steps:

15 Step 101: Determine the E-DPDCH gain factor in compressed mode according to the
number of E-DPDCH required for initial transmission of data.

In this embodiment, when a TTI is 10ms, the E-DPDCH gain factor in compressed mode
is calculated according to the number of E-DPDCH required for initial transmission of data,
and interpolation formulas (2) and (3) are put forward.

20 Assuming L. ; denotes the number of E-DPDCH required for initial transmission of data,

B ¢d.C.i denotes the E-DPDCH gain factor, and the current frame is a compressed frame,

Le,ref 2 A2 _ A2
’L L ed,ref ,2 ed,ref 1 (Mﬂ) 15-N
B — B . eref,] | e,ref 1 (K -K ) + AZ . 10 2 ), pilot,C
ed,Ci = Me,Cjj V L K K e,i eref 1 ed,ref 1 N ‘N
e,l,i e ref,2 e,ref 1 slots,[ pilot,N

@

Assuming L. ; denotes the number of E-DPDCH required for initial transmission of data,

B"d’R’i denotes the E-DPDCH gain factor, and the current frame is a non-compressed frame,

IL ie:fef:z BZd,ref,Z - Bzd,ref,l 15 (é_m]
e,ref, e,ref 20
Bed,R,i =V Le’: ’ I;l K (Ke,i - Ke,ref,l) + B:d,ref,l JNSM,I ‘10

eref,2 ~ “heref,l

25 (€))



Assum ng Lej,i denotes the nunber of E-DPDCH required for initial

transm ssion of data, Ped, R i denotes the E-DPDCH gain factor, and the
current frame is a non-conpressed frane, 5 In fornula (2) and
formula (3), 13c'c'i denotes a Dedicated Physical Control Channel (DPCCH)
gain factor used for a j:th Transport Format Conbination (TFC) in
conpressed Ped,refjed,ref ,2 Aed ,ref ,1Aed ,ref ,2 = node;Pc ,Pc , and
13c is a DRCEAnaR 2)faatermiR BN comkasced DRHGtedPHydi€dl Contiat Chagshir ef , 2
denote the E-DPDCH gain factors of the first 5 and second reference E-TFCs
r espect(DPEIGH) gain rfadtor] useddfor e, j-¢hat Pradspoot Eotniee Combisatiaf (EECOPDCHsnprsssdd f or
the first and secon%{reference E- TECs respectively; if the spreading factor
of E- DPDCH i%z, Le Hegfr, 1 {nd Le_,_lB@tf,refZ denote the nunber of channel s

—_—

assum ng t he” sprtadi ng f act’Oedresf2 E- DgDCH is 40 Ke,ref,1 and Kejef,2 denote
the tramedsort bl ock stZes, of the first andmdegdnds reeflaPeqltle gaiTHagor in
respectively; Ko denot eg&ihe tragfport bl ock size of the i:th E-TFC
10Ahar qodeRtipsssédmoaEf Fedremaf 44 N6 dtROjedE thes EIMEBOCH £4n Bt fURD Bst

| ayer; Noot,cC 1Is the nunber of pilot bits per slot on The DPCCH in

conpr esnddecondacfemot ENTFGs telpectiveliyel.. af apd Lok denate gernushter o6 B-DFCBPCCH

i n non-conpressed node; Nsiots] is the nunber of non Discontinuous

Tr ansniused dor (BT Hystsanst second aeference I st respéctivelyalif theaspiepding dacter ofiat a.

Step 102; Determne transmt power of E-DPDCH according to the E-DP gai n
15 f acttoPPDCH dtngs dssedaifbliert: denots,theqpumbgr qfet S fASTUYBE dRFSPICAY L he

of "1 ho 'EBPREF G Sk v oD eppe O t?a%%ﬁ%f WRER G Ehah B P A he
of 1 ho iR Efesfies RECTRARIOHS, R Melctind BRRoR AR BT TR B0

foregoiﬂg enbodi nent, the
10 @9 denotes the offset of the HARQ, and is specified by the upper layer; Npiorc is the

number of pilot bits per slot on the DPCCH in compressed mode; Npiorn is the number of
pilot bits per slot on the DPCCH in non-compressed mode; N1 is the number of non
Discontinuous Transmission (DTX) slots in a frame used for initial transmission of data.

Step 102: Determine transmit power of E-DPDCH according to the E-DPDCH gain

15  factor in compressed mode.

One of the methods for determining the transmit power of E-DPDCH is: Obtain a power
offset according to the ratio of the E-DPDCH gain factor to the DPCCH gain factor, and then
obtain the transmit power of E-DPDCH according to the power offset and absolute power of
the DPCCH.

20 In the method for determining the transmit power in the foregoing embodiment, the
E-DPDCH gain factor in compressed mode is determined according to the number of
E-DPDCH required for initial transmission of data, and therefore, the E-DPDCH gain factor
in compressed mode is determined accurately, the transmit power of E-DPDCH is determined
according to the E-DPDCH gain factor, the waste of transmit power of E-DPDCH is reduced,

25  and therefore the system capacity is improved.

As shown in FIG. 2, an apparatus for determining transmit power in an embodiment of

the present invention includes:



E- DPDCH gain factor in conpressed node is determ ned according to the
nunmber of E-DPDCH required for initial transm ssion of data, and therefore,
the E-DPDCH gain factor in conpressed node is determ ned accurately, the
transmt power of E-DPDCH is determ ned according to the E-DPDCH gain
factor, the waste of transmt power of E-DPDCH is reduced, 25 and therefore
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E- DPDCH r equi rggufn%l ﬁﬁsgﬂlgiontdmml on of data; and a power

determ ning nodule 22, configured to determne the transnit power 5of

E- DPDCH accor di ng atgbv&daeleﬁﬂﬂl?ﬁi@n@aul& Toaconfigued &r déteradndihet thmshitGied gai n
factor determ ning nodul e 21. As shown in FIG 3, the gain factor

det &r ni ni ng nodfil BDPDGHy aécondingletoa thd ri-DMIXER gaini fagtaruldetotiuined 2by thad a
second determ ni ng subnodul e 212. The first determ ning subnodul e
211 is confi guEéalgpﬁmlefaﬁQﬁéeEH@I@Me@él n 10 factor when Le, Li
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gain factor, the curtfent frame is a no onpressed frame: ‘15reh7 ) 1
(330Nslfgcrer ﬁfhen m .tdaﬁotfes) FBhEn B OFEE-DIBR 1 ireglfrRdtfos iditid tmeiidsal of daggt or
used for the j: in factor in non-conpressed node; Ped,ref ,1 and

Ped, r ef denote the E—DPDCH ajn factors of
B % 1 denotes the E-DPDCH gal% factor, and the current frame is a compressed frame:

L f,2 2 2
L Le = Aed ref,2 Aed,ref,l Aharq 15 . N
- e,1ef 1 e,ref 1 (K -K ) + AZ .10 20 ), pilot,C
Bed,C,i = Bc,C,j : L : K K ei eref 1 edref 1 N N
eLi e,ref ,2 - e,ref,1 slots, I pilot,N

The second determining submodule 212 is configured to determine the E-DPDCH gain

factor when Le;; denotes the number of E-DPDCH required for initial transmission of data,

15 B ed.R.i denotes the E-DPDCH gain factor, and the current frame is a non-compressed frame:

L

ref.2 2 2
“e Bed,ref,Z Bt Ay ]

L f.1 L f,1 2 15 ( 20
= [t ||| et K. Ko o)+ 10
Bed,R,t \/ L I(gﬁ@ﬁ2 _ I<e’mf,1 ( e,l e,ref ,l) Bed,ref A dots]

e,Li

In the formula above, B ¢.C.j denotes the DPCCH gain factor used for the j:th TFC in

A _ Bed,ref,l _ Bed,ref,Z
ed,ref,1

B Aed,ref,2 - B B
¢ ¢ ,and "¢ is the DPCCH gain

compressed mode;

factor in non-compressed mode; B edref.l and B edref.2 denote the E-DPDCH gain factors of
20 the first and second reference E-TFCs; Lerer; and Lererz denote the number of E-DPDCHs
used for the first and second reference E-TFCs; Kerer1 and Kerer2 denote the transport block

sizes of the first and second reference E-TFCs; K ; denotes the transport block size of the i:th

E-TFC; Aha‘q denotes the offset of the HARQ; Npiiorc is the number of pilot bits per slot on



20 the first and second reference E-TFCs; Le jet a and Le jet2 denote the
nunber of E-DPDCHs used for the first and second reference E-TFCs; Ke,ref,1
and Ke,ref,2 denote the transport block sizes of the first and second
reference E-TFCs; Ke,i denotes the transport block size of the i:th E-TFC
Aharq denotes the offset of the HARQ Npilot,Cis the nunber of pilot bits
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i nvent i on.After readingithe forcgming embadimentsp thiose skilled in thedart aretdhenrlyrawargghatt he
nodul es in an apparatus provided in an enbodi nent of the present invention
may be thi Brepgnbinventiommal bedmplomeanted theonshihsedyvaserasithtough soffyyangdn pdditioed i n

ong _or nore apparatuses different fromthe apparatus, descylibed herein. The
Todll 40 FaedseaEy M eER! e st eéassé ech PResSURAiRg. e SEGhu es.
5The se nce nunmber of the enbodi nent above is_designed to facilidate
descr; SONGT A S pa¥eab BRSO eV HRoRNE e SR G ad P SortiE

Det ai | i o J i on,
Dot o | SReN Ay e AR ShofTAE kARG 8  CORpRLODRRIRAINSHY

nodi f i adh&RS(CI-RON, af UaRerdall 8kriflaBud CUSBY disRdoPY hébiRehaal idisk§daridimbfie art
shall fall within the scope of the present invention. CLAIMS 1. A nethod
for detisoludenseveral imsnitiolidnspihae enablo AohRiubg:device (sutdt & @ipefsogal asonipuanaed
Dedi cat ed Channel Dedi cated Physical Data Channel, E-DPDCH, gain factor in
co@pr esemelr, myde netwook dievige) v pérdomu tiiee metifodFadoPidg tequy reetbo8inent iafi the al
transm ssion of data; and determning transmt power of E-DPDCH

accor diPFR§eRIGNY§MIOE- DPDCH gai n factor in conpressed node. 2. The met hod

according to claim1l urther r.isjng: . .
g It C1)s uncﬁerstand’ablfe to those s?(ﬁﬂe% in the grt that the accompanying drawings are only

schematic diagrams of the exemplary embodiments, and the modules or processes in the

accompanying drawings are not mandatory for implementing the present invention.



determ ning the nunber of non Di scontinuous Transm ssion, DTX, slots in a
frame used 10for initial transm ssion of data Nsiots,i; wherein t he
step of determ ning the E-DPDCH gain factor in conpressed node according to
t he nunber of E-DPDCH required for initial transm ssion of data conprises:
determ ning the E-DPDCH gain factor in conpressed node according to the
nunber of k- ir I kit ] SS| . Ngot sj .
153, The ke hon iR G o the s A ERBeEln PABPRE bidbidhD

E- DPDCHL, g@ ' : [ ;

Tr ansporirarpafhih Bf o peict i SIRORIRR, B8 ARAGH. P B IS MR,
used f qferdifiCorfhay be IhRAEA GRe for Tirdee laPparefuses diffdreht ﬁﬂﬁ’pﬂhétap?duﬁﬁlk debatived@f the
first reference E-TFC determ ni ng an E DPDCH gai n factor of a second

r ef er eneecik-THeGnpdidesrmiy B cdrhleined e on2todile ForBpCHrtameatiplosubivdulscond
reference E-TFC Le,ref, 2, and transport block size of the second reference
E- TBC K-, The sequenpstnambienphithe embodivaent abdvsdk dssigreddp fadilitate: dejeriptipaonks; and
determ ning an offset of a Hybrid Autonmatic Repeat Request, HARQ Aharq ;
wher ei ring deesspet gepyesegbthe ordesiof graferen¢e. DPDCH gain factor in conpressed node

25 accordi to,the nunber of E-DRDCH r ired f initial transm ssion of
dat a corrprﬁgtég?d abSve 5 BV HRh RGP @p%@ﬁnga?fﬁ{hFQF%ngwegﬁl%r s¥8 node
accor di { fE- ' FEr I 1.SSH f

Gat o, CRPAG P Br Ut flerBlon s R bl S B ha ot ol ls I VARAThALal

the, r etig.4elib&d b thole §ifed HEhADASRaIKRIIVARhih thd 28pFoMBE pfint4nvention. 4. The
nmet hod according to claim3, further conprising.: 5determ ning a Dedicated
Physi cal Control Channel, DPCCH, gain factor used for a j:th Transport
Format Conbi nation, TFC, in conpressed node determ ning a DPCCH gai n factor
i n non-conpressed node 13c ; determ ning the nunber of pilot bits per slot

on the DPCCH in conpressed node Npitot,c; and 10determ ning the nunber of
pilot bits per slot on the DPCCH i n non-conpressed node Npilot, N, wherein



the step of determ ning the E-DPDCH gain factor in conpressed node
according to the nunber of E-DPDCH required for initial transm ssion of
data conprises: determ ning the E-DPDCH gain factor in conpressed node
according to the nunber of 15E-DPDCH required for initial transm ssion of
data, the Nsl10ts,1, the 13ed,ref,1 ' the Le,ref,l, the c ,Npilot, C
Kt,ref,l, theedref2, the Npilot,N, thethe I(, the Aharq , the B c,c,; the
f3 the and the Npilot, N 5. The nethod according to any one of clains 1-4,
wherein: when Le,j,j denotes the nqggggh&§ E-DPDCH required for initial
transm ssion of data, 20I3ed,C i de S the E-DPDCH gain factor, and a
current frane is a conpressed frane, the step of determ ning the E-DPDCH

?ai n fact Of.A&e%@5@&%%iﬁﬁ%%aﬁ§ﬁi@b%_@ﬂc&rﬁpﬁﬁﬁg:nunber of E-DPDCH required
or initial transm ssion of data conprises: 1L AedrefzAed2 ,ref Le ref ,I
2 Ped, C, i Pgotéeniihing’ e JEhRinkeKeDédibated Kehandkl Dedicated Physical Data Channel,
E-DPDCH, gain factor in compressed mode according to the number of E-DPDCH required
5  for initial transmission of data; and
determining transmit power of E-DPDCH according to the E-DPDCH gain factor in
compressed mode.
2. The method according to claim 1, further comprising:
determining the number of non Discontinuous Transmission, DTX, slots in a frame used
10  for initial transmission of data Ny 1; Wherein
the step of determining the E-DPDCH gain factor in compressed mode according to the
number of E-DPDCH required for initial transmission of data comprises:
determining the E-DPDCH gain factor in compressed mode according to the number of
E-DPDCH required for initial transmission of data and the Nt 1.
15 3. The method according to claim 2, further comprising:

determining an E-DPDCH gain factor of a first reference Enhanced Dedicated Channel

Transport Format Combination, E-TFC, Be dref1? the number of E-DPDCH used for the first
reference E-TFC L, s 1, and transport block size of the first reference E-TFC K ref1;

determining an E-DPDCH gain factor of a second reference E-TFC f3, duref 2 the number

20 of E-DPDCH used for the second reference E-TFC L 2, and transport block size of the

second reference E-TFC K rer2;

determining transport block size of the i:th E-TFC K ;; and
determining an offset of a Hybrid Automatic Repeat Request, HARQ, Aharq ;

wherein the step of determining the E-DPDCH gain factor in compressed mode

25  according to the number of E-DPDCH required for initial transmission of data comprises:

10



(Ko Ke,re")+ Al -10(A"27) 15. Nolot,c Nskao Npilot,N where f3c,CJ .
denotes a DPCCH gain factor used for the j:th TFC in conpressed node; 13ed
ref' 1Aed,ref,2 = Ped,ref,2 Aedrefl and O is a DPCCH gain factor in
non-conpressed = ri 0 PcPc node; ped,ref,1 and
ed,ref,2 denote E-DPDCH gain factors of first and second reference E-TFCs
respectively; Le,ref, ,ref, 2 denote the, nunber of. E-DPDCHs used for
the first %Wnl@ngéé%éﬁﬁpgf e éacéqrﬁpégn}pégsa%q:mogg Iag,gorr%xeg 1o thepymber o1 o
jet2 denote the transport block sizes of the first and second reference

E- TFCs B-BPh3 iroquired 11%@ initigle ransaxission of dats fisr Nepirob® Biize ofhet heetis: 1A

E- TFC, Aharg denotes the offset of the HARQ Npilot,Cis the nunber of
pilot bt | ot ATRN D) (RORP] RIAIBE de; Npilot,Nis the nunber
of pil g(tte"%ll’?gé J%F”e%’l’glt%%ﬁ%tf e DP(El(E?—i ian{)n-conplrﬁgm§sed nmode; and Nsiots,i is

t he nunber .olthenrﬁ%qgggé%%%@g%%a%ﬁ §,r o4 r}églrglz 10initial transm ssion of

data. 6. T?ue ne 0 &@ny one of clalms 1-3, wherein: when Lej,i
dengtes t Ng.quithaG %Dg%egpﬁh&gi@ﬂ @ gl CREnreli DPEUTL oaMSEbes usdl ok atjih

data, denotes the E- galh factor, and a current frame is a
non-conpressed franme, Ped, R i . the step of dg%rm' ning the E-DPDCH gain
f act or TransportgiosnateCombigations d&Cdimepmpressed mslenufistr of E- DPDCH r equi r ed

for initial transm ssion of data conprises:
determining a DPCCH gain factor in non-compressed mode f3;

determining the number of pilot bits per slot on the DPCCH in compressed mode
Npitot,c; and
10 determining the number of pilot bits per slot on the DPCCH in non-compressed mode
Npilot,N; Wherein
the step of determining the E-DPDCH gain factor in compressed mode according to the
number of E-DPDCH required for initial transmission of data comprises:

determining the E-DPDCH gain factor in compressed mode according to the number of

15 E-DPDCH required for initial transmission of data, the N, the ﬁe dref1? the Lereri, the

Keretts the B, o > the Noiior, the Kerera, the Kej, the A,y , the B.c,i> the B, the Npiocc,

5. The method according to any one of claims 1-4, wherein:

when L.;; denotes the number of E-DPDCH required for initial transmission of data,

20 PB4 c; denotesthe E-DPDCH gain factor, and a current frame is a compressed frame, the step

" of determining the E-DPDCH gain factor in compressed mode according to the number of

E-DPDCH required for initial transmission of data comprises:

L

eref,2 A2 _ A2
3 L Agrerr ~ Actret (Ah’”‘l) 15-N. s
_ e,ref 1 e,ref 1 K.-K + A2 -10 20 /), pilot,C
Bed,C,i = ﬁc,C,j : L ) K K e e,ref,1 ed,ref 1 _N " ‘N -
eLi e,ref,2 e,ref 1 slots,I pilot,N

where

11



where 13and and Ped,ref,2 denote the E-DPDCH gain factors of first and
second reference E- TFCs respectively; Le,ref,1 and Le,ref,2 denote the
nunber of E-DPDCHs used for the first and 20second reference E-TFCs
respectively; --,K-,ref,1 and Ke,ref,2 denote transport bl ock sizes of the
first and second reference E-TFCs respectively; K denotes transport bl ock
size of the i:th E-TFC_ Aharq iis the offset of the HARQ and Nacits,i is

t he nunber g@,é,j ispote e DFCIGH gpin fpetgraised dar fthy Jithi TG 0t oprrgssed i madesf
data. 7. The nethod according to any one of clainms 1-6, wherein: t he
step of deternfnjng the trangy t.power of E-DPDCH according to the E- DPDCH
gain f aAg@,gf,lim—egltﬁ‘pr, eAsgad rode comnpands Bgis a DPCAH grini factanyirangroermpressed et
according to a rlatio of the E- BrbcH gain factor to the DPCCH gain factor;
and 5determ ning the éransm’t power of E-DPDCH according to the power

of f set [?8%(’) sol ut,gg £.2 O(ient){%eg% gainpﬁctgpso%f FHr4Sadd Eecgﬁfl g%fgréﬂcgg

transm sef.bonpri si ng: ctor determ ni ng nodu

conf i gus ggct ?e%eétwg%mg,e MnEMapr&doladt aainde: STRDMICIPeHicadb et Phvsnaal
Dat a Channel, E-DPDCH, "gain factor in conpressed nobde 10 according to the
nunger seéorfd- foRipEIder BqWOsadsieotivdlyti Ki gl dnddsi daiotnthef tratdpert biutlt sizes of
power determ ning nodul e, configured to determne transmt power of E-DPDCH
accor dithgfitst ahd secBndRIBSencak+T RGsatspectively;dbg desatesithatespbet loek siselobthet he
gain factor determ ning nodule. 9. The apparatus according to claim S8,

f ur t heri:th ®APFCs iA}gn'] déimtesublel bffsat ofi el ABE; Nyigle isehernmmberaf palotrbiés pafslaton

D sconti nuous Transm ssion, DTX, slots Nsiots,i in a franme used for initial

transmgs) ' ifdde: NoibRGis RRWRIMILE bEPildt il PerNSLbPthe DEC T her
confi guor%zt ng@cgef?g{r?nqme fsﬁgh{gdgb%%nggi n factor ?ln cérr%rGessed node

accor dijthohQohipRessedriafide 0 indENGRLGE! the @udinbed of aon IDTX istdts in arteathe abenfopf
data and the Nsiots,i. 2010. The apparatus according to claim9, further
cornpr i dhinigl transpmshidreofodard. i gured to determ ne an E-DPDCH gain factor of a
first reference Enhanced Dedi cated Channel Transport Format Conbi nati on,
E- TFC, Red6.rBfe methpdagrardieg todnyronppibcldims &d3.feréine first reference E- TFC
Lejef, 19 and transport bl ock_size of the first frefer, nce E-TFC %Sa dul e
conf i gur edWhen beti depatessthg puml DERP@Hiraquirsd for mitial drapsigission o gﬁc‘g‘ﬁ TFC
Ped, ref, 2, the nunber of E-DPDCH used for the second reference E-TFC
Le, r ef , B ranePnotes iBe SrPPRICSE kaia) fagtop fand e cureent AiceiS et Boft-eompreased frameiul e
configured to determ ne transport block size of the i:th E-TFC Ko; and

the step of determining the E-DPDCH gain factor in compressed mode according to the

15  number of E-DPDCH required for initial transmission of data comprises:

Le,ref,2 B2 - BZ A
-Le’ref’1 Lc,ref,l ed,ref,2 ed,ref 1 K K s 15 10( ;zqu
Bed,R,i = : K K ( ei  eeref ,1) + ﬁed,ref,l N :
Le,I,i \ e,ref,2 - e,ref 1 slots,I
where
B and 3 denote the E-DPDCH gain factors of first and second reference
ed,ref 1 ed,ref,2

E-TFCs respectively; Lerer1 and Le rer2 denote the number of E-DPDCHs used for the first and
20  second reference E-TFCs respectively; Kerer1 and Kerer2 denote transport block sizes of the
first and second reference E-TFCs respectively; K¢; denotes transport block size of the i:th

E-TFC; A is the offset of the HARQ; and Ny is the number of non-DTX slots in a

harq
frame used for initial transmission of data.

7. The method according to any one of claims 1-6, wherein:

12



a nodul e configured to determ ne an offset of a Hybrid Automatic Repeat
Request, HARQ A harg ; wherein the power determ ning nodule is further
configured to determ ne the E-DPDCH gain factor in conpressed node
according to the nunber of E-DPDCH required for initial N pilot, N

S5transm ssion of data, the Ns10ts, 1, the 13ed,ref,1 9 the Le,ref,|l, the
Ke,ref,l, the Dihe med,ref 2 t and the ar

e s Pt e nee b iR 6 B PﬂP&’LH%H
config b .Physical Control Channel, DPCCH, gain
factortgu %tcg’ ﬂ%(ﬁﬁﬁpe%%q'%%%o@h of mat  Conbi nation, TFC, in corrpressgd
node; 10a gngdiigin g%g%f %ﬁ‘sétoa&l@ltd%gﬂt@ﬁ i PREHe Qﬁ-mﬁ(ﬁ@tgﬁn ifdfetor to the

non- conpr essed no a nodule configured to determ ne the nunber of
pi | ot mp@cgegfalrsfa@tor(mldt he DPCCH i n conpressed node Noot,c; and a

nodul e configured to determ ne the nunber of pilot bits per slot on the
DPCEH i n ndetermuningebs transmitipowieraif, INDPEKEH eccordisg he thequever dEb@ranil absguteodul e
is further configured to determne the E-DPDCH gain factor in conpressed
nmode adwovediohthetlPCGH. nunber of E-DPDCH required for initial transm ssion
of data, the Noot s, |,0N9e PTC, ed,ref,1 the Le,ref,1, the- --,ref,19 the
13ed, r ef , 28tATeamgsrates foxgeterpiningdransmut posverrompsisng: the Aharq . therthe 13c

%Pt i 8% 5B e, cquigmed T, AR %&n?%%ﬁﬁr.ﬁgéi

a first r
factor G engngSle ﬁ%ig'gis% t% nu er&uwgg%éﬁ%‘?grefsgﬁpﬁ%*a

tr 39S Rsb@hedb t%@nb&%@@»ppbc@&aﬁﬁéd fo?‘i‘mﬁal@lpdﬁgﬂlsﬁﬁinrbfﬁﬁ@t Md and a
current franme is a conpressed frame: 13 = ed,C, 1 13 ¢,CJ

a power determining module, configured to determme transmit power of E-DPDCH

according to the E-DPDCH gain factor in compressed mode determined by the gain factor
determining module.

9. The apparatus according to claim 8, further comprising:

15 a module configured to determine the number of non Discontinuous Transmission, DTX,

slots Ngjots 1 in a frame used for initial transmission of data; wherein

the power determining module is further configured to determine the E-DPDCH gain
factor in compressed mode according to the number of E-DPDCH required for initial
transmission of data and the Ngjos 1.

- 20 10. The apparatus according to claim 9, further comprising:

a module configured to determine an E-DPDCH gain factor of a first reference Enhanced

Dedicated Channel Transport Format Combination, E-TFC, B edref.l  the number of
E-DPDCH used for the first reference E-TFC L), and transport block size of the first

reference E-TFC K et 15

25 a module configured to determine an E-DPDCH gain factor of a second reference E-TFC

Bed,fef’z , the number of E-DPDCH used for the second reference E-TFC L, >, and transport
block size of the second reference E-TFC K et 2;

a module configured to determine transport block size of the i:th E-TFC K. ;; and

13



(f Leref,2 A2A2 (Ko K)+ A2 e ref led,ref,1 -10(#) Le,ref,1 r'ed ref
2ed,ref,1 Le,ref,1 ] 15N1101 Le,u Ke,ref,2Ke, ref, 1 Nslots,1 "
Npilot, N 25 where

a module configured to determine an offset of a Hybrid Automatic Repeat Request,

HARQ, Aha“’ ; wherein
the power determining module is further configured to determine the E-DPDCH gain

factor in compressed mode according to the number of E-DPDCH required for initial

5 transmission of data, the Ny, the B edref.l  the Lerer1, the Kerer1, the B ed.ref.2 | the NpitotNs

A
the Keref2, the K¢ and the ~ ¥4,
11. The apparatus according to claim 10, further comprising:

a module configured to determine a Dedicated Physical Control Channel, DPCCH, gain

Bc,C,j .
2

factor used for a j:th Transport Format Combination, TFC, in compressed mode

10 a module configured to determine a DPCCH gain factor in non-compressed mode B ;
a module configured to determine the number of pilot bits per slot on the DPCCH in
compressed mode Npijor,c; and
a module configured to determine the number of pilot bits per slot on the DPCCH in
non-compressed mode Npiiorn; Wherein
15 the power determining module is further configured to determine the E-DPDCH gain

factor in compressed mode according to the number of E-DPDCH required for initial

transmiSSion Of data, the Nslots’l, the Bed’ref’l s the Le,[ef’l, the Ke’ref’l, the Bed,ref,Z ° the Npllot’N,

A .
the Keref2, the Kej, the ~ 14 the B ©.C.J_ the B , the Nyiiot.c, and the Npitor .
12. The apparatus according to any one of claims 8—11, wherein the gain determining
20  module comprises:

a first determining submodule, configured to determine the E-DPDCH gain factor when

Le;i denotes the number of E-DPDCH required for initial transmission of data, ﬂed,C,i

denotes the E-DPDCH gain factor, and a current frame is a compressed frame:

Le,ref 2 A2 _ A2
L L ed,ref,2 ed,ref 1 [Aharq] 15-N
B = B . eref,] e,ref 1 (K -K )+ A2 .10 20 J, pilot,C
ed,C,i c.C.j L K K e, e ref,1 ed,ref 1 N N
e,Li e,ref,2 e,ref,1 slots,I pilot,N

25  where

14



13 - c¢,c,i denotes a DPCCH gain factor used for the j:th TFC in conpressed
node; Aed,ref ,1Ped,ref ,2 ed,ref ,1 -0 PcAed,ref,2 , and Pc is a DPCCH
gain factor in non-conpressed node; Ced,ref,1 and Ped,ref ,2 denote the
E-DPDCH gain factors of first and second reference E-TFCs respectively;
Le,ref,1 and Le,ref,2 denote the nunber of E-DPDCHs used for -and Ke,ref, 2
denote theptransport 5 the first and second reference E-TFCs respectively;
K block sPa6s qehoibhie, DG e S800N bskPITBF SREGETIRE S @aRRSISEY ahides Ko,
denotes the transport bl ock size of the i:th E-TFC Aharq denotes the

of fset of the ngltot CBL,ds,eftzhe nunber of pilot bits per slot on the
DPCCH i ed}amm et*e.;szp_I_tTN I s pghe nunber of pilot bits per slot on
t he DPCCH i n non=coppressed m)lg‘e; ,and Nsisat BPCE€H pain rfacttyein wdn-coomprEScXd sl ot s
in a 10 frarre used for initial transm ssion of data. 13. The apparat us
accor di to QY1 ed,@dzal t l e
conpri sng(gl a seconzgl determ nﬁgésé%m%\gﬁb%}po%‘?gfggg gg S@t%tur%agg@ﬂ&

E- DPDCirefgfdnde FRATFOS$ respectiveWh N Leard L. (46 deics theeurberdE-DPDIETPWSI for
required for initial transm ssion of data, 15 denotes the E-DPDCH gain

f actor thefidst seandusecemt rdferenee EsTECmmspe@wplyei@eml fndiiR;er2 denofe thelfranspert, 22R2

(KO Ke,ref, 1 R2 Ved,ref,1 - F3ed,ref,2V ed,ref,1 Le,ref, 1
‘block sizes of the first and second reference E-TFCs respectively; K.; denotes the transport

block size of the i:th E-TFC; Aha’q denotes the offset of the HARQ; Niiior,c is the number of
pilot bits per slot on the DPCCH in compressed mode; Npiio v is the number of pilot bits per
slot on the DPCCH in non-compressed mode; and N1 is the number of non DTX slots in a
10  frame used for initial transmission of data.
13. The apparatus according to any one of claims 8-10, wherein the gain determining
module comprises:

a second determining submodule, configured to determine the E-DPDCH gain factor

when L. ; denotes the number of E-DPDCH required for initial transmission of data, Bed’R’i

15  denotes the E-DPDCH gain factor, and a current frame is a non-compressed frame:

Le,ref,2 BZ _ BZ
L L edref,2 — Ped,ref 1 15 (Aﬂ J
B — erefl e,ref 1 (K —K ) + Bz 10 20
ed,R,i L K _ K e, e,ref 1 ed,ref,1 N
e,Li \ e ref,2 eref,1 slots,I

where

B edref.l and B edref.2 denote the E-DPDCH gain factors of first and second reference

E-TFCs respectively; Lerer1 and Le rer2 denote the number of E-DPDCHs used for the first and
20  second reference E-TFCs respectively; Ke o1 and Ke er2 denote transport block sizes of the

first and second reference E-TFCs respectively; K; denotes transport block size of the i:th

A .
E-TFC; 14 js the offset of the HARQ; and Ny is the number of non DTX slots in a
frame used for initial transmission of data.

14. The apparatus according to any one of claims 8—13, wherein:

15



Ped,R i =\lLe,ref,1 Le,I,i Kejef ,2Ke,ref,1 wher e ped, ref,1 and
13 ed,re" denote the E-DPDCH gain factors of first and second reference

E- TFCs respectively; Le,re,i and Le jet2 denote the nunmber of E-DPDCHs used
for the first and 20 second reference E-TFCs respectively; K- -and Ke,ref, 2
denote transport block sizes of the first and second reference E-TFCs
respectively; Ke denotes.tran rt bl ock si of, the i:th E-TEC _Ah IS
t he offsettlh%fp‘f"f"ﬁsr ﬁ&?@%“@%? jl%u ert‘f‘?é&e e%o ?Ie{eﬁlgHwD?')@%W%t gﬁ%’ a
frame used for injti S8l , . r s according to
any onea%%?rd%: at? %Eétg(! %hé %ﬁg?gﬁféﬁﬂ fa%h{gg})%v\%l}égg %?nm?a%?%’ga{r%dul eis
further Coﬁgtér?rﬂﬁgﬂlett?arﬂ PO fEE-PPIRTH QbéctBing A6 GRE BoRer b¥sed ahdlabsbl@E t he
E- DPDCH galn factor to the DPCCH gain factor; and determ ne the transmt
pover Qower BPReHREOCH! di ng to the power offset and absolute power of the
DPCCH. 515. A base station, conprising the apparatus for determ ning
tragsmt pbwey basestatidhepniprisinpythe appardtus farideterBinidg transmitl powek acesndingdb
conprising the apparatus for determning transmt power according to any
one of aoy®neref elamas 8-14.

16. A terminal, comprising the apparatus for determining transmit power according to

any one of claims 8-14.
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