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15 both circuit-switched and packet-switched services. The circuit-switched
technology will be based on the current GSM circuit-switched technology and the
packet-switched technology on the General Packet Radio Service (GPRS), which is
a new packet service for GSM.

The architecture of UMTS is thus to be based on GSM/GPRS. However,

20 the access network part of UMTS will be new and revolutionary compared to
GSM. The UMTS Terrestrial Radio Access (UTRA) Network (UTRAN) will be
the new radio interface, which will be able to operate in two different modes:
Wideband Code Division Multiple Access (WCDMA) and Time Division/Code
Division Multiple Access (TD/CDMA). On the core network side, UMTS will

25 consist of enhanced GSM-based circuit-switched and GPRS-based packet-switched
core netwprks. UTRAN will have the ability to support multiple simultaneous
connections for one user, i.e., simultaneous paéket— and circuit-switched
connections, and every connection can have individual properties, e.g., QoS
(quglit};-of-service) parameters. Contrary to GPRS, UTRAN can also guarantee

30 throughput for a packet-switched connection. This property is vital for some multi-

media applications. Despite the wider bandwidth available in the UMTS system
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bi ggest architectaral HLR: it will be the GSM home location register (HLR) with some
updates.
15 - Node B: it will correspond to base transceiver station (BTS) in
GSM.
- RNC (Radio Network Controller): it will correspond to base station
controller (BSC) in GSM.
The core network (CN) part of the packet-switched side will consist of 3G-

20 SGSN, 3G-GGSN and HLR elements. The packet core network will include also
the backbone network for connecting core network elements 3G-SGSN and 3G-
GGSN together.

Node B and RNC will comprise the radio access network (RAN) part of the
UMTS network. RAN will correspond to GSM’s BSS (Base Station Subsystem).

25 The responsibility of RAN is the handling of all radio-specific functions, e.g., radio
channel ciphering, power control, radio bearer connection setup and release. The
basic separation between elements will be that Node B will handle the physical
layef functions, and RNC will handle the management functions. However, the
separation might be slightly different than in GSM.

30 As can be seen by comparing Figs. 1 and 2, the biggest architectural

difference will be the new interface (Iur) inside RAN. It will reside between

RNCs. In this connection, UMTS introduces a new concept called macrodiversity.
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mobile station, in a wireless telecommunications system, in order to be in a

20 position to decide which of the wireless links from a plurality of base stations is
preferred at any given point in time during a communications session and to switch
seamlessly between the radio links during the session depending on which link is
preferred. In other words, a switch to a base station with a stronger signal can be
made without having to set up a new connection. This means that the user

25 equipment should be in a position to measure the magnitude of at least one
parameter of the plural radio links simultaneously established between the user
equipment and more than one of the plurality of base stations in order to
periodically decide which one of the more than one of the plural radio links s
currently preferred for use in the communications session between the user

30 equipment and an end terminal connected to the system.

Thus, a soft handover is a category of handover procedures where the radio

links are added and abandoned in such a manner that the user equipment (UE)
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in Fig. 6, several mobile stations (MS1, MS2, MS3, MS4) are shown
communicating with a base station within a cell via corresponding radio links. Fig.

20 7 shows received power at the base station (BS) without power control, and Fig. 8
shows received power at the base station with optimal power control. In the
downlink direction, a single mobile station sees the power levels of the whole
transmission from the base station, and the power levels should in the ideal case
vary as a function of the path loss in the downlink, and thus the power levels for

25 optimal power control are different at the different observation points. It is
proposed in UMTS to provide a group of functions to control the level of
transmitted power, in order to minimize interference and keep the quality of the
connections. The proposed functions consist of up and downlink outer loop power
control, up and downlink inner loop power control, and up and downlink open loop

30 power control for both ordinary and compressed transmit power.

The open loop power control for both the uplink (UL) and downlink (DL)

sets the initial power of the user equipment (UE), i.e., at random access. The
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Similarly, the downlink inner loop power control sets the power of the

20 downlink dedicated physical channels. It receives the quality target from the DI
outer loop power control and quality estimates of the downlink dedicated physical
control channel. The power control commands are sent on the uplink dedicated
physical control channel to the UTRAN. This function is located in both the
UTRAN and the UE. For instance, Fig. 9 shows an uplink inner loop power

25 control for two mobile stations (MS1, MS2) in communication with a base station
(BS) on corresponding uplinks (P1, P2). If the SIR (Signal-to-Interference Ratio)
detected is greater than the SIR set by the UL outer loop power control, then
appropriate "down" TPC (transmit power cbntrol) commands are sent on the
downlink. On the other hand, if the detected SIR is less than the target, the TPC

30 commands command an up increment of power from the mobile station. Typically,

the up or down command would be 1 dB within an approximately 70 dB range (21
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by same in the downlink and should be sufficient to reach a mobile station at the cell
edge, although some of the users would need much less power in practice. On the
20 other hand, if the DSCH power control is done based on the DCH power control, ‘
there will be a problem on soft handover. The reason for this is that the user
equipment (UE) selects a primary cell periodically by measuring the RSCP
(received signal code power) of CPICHs (common pilot channels) transmitted by
the active cells. The cell with the highest CPICH RSCP is detected as a primary
25 cell. Normally when a new base station is added, it is expected that the base
station can assume that it is primary or close to the primary in the power level for
that UE, especially if DSCH traffic for that terminal is handed over to that base
st.ation, but then afterwards information is not given if other base stations are
dropped or added to the active set in the soft handover state. The prior art methods

30 have no real means to determine if the signal from the base station is the strongest

one the terminal is receiving.
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20 DISCLOSURE OF INVENTION
An object of the present invention is to provide a power control of a
downlink shared channel in the context of downlink transmit diversity.
According to a first aspect of the invention, a method for use in a wireless
telecommunications system having at least one user equipment (UE) and a plurality
25 of base stations connected to a common network controller, wherein said{UE is
able to periodically determine the magnitude of at least one parameter of plural
radio downlinks simultaneously established from more than one of said plurality of
base stations to said UE in order to periodically decide which one of said more
than one of said plural radio downlinks is from a currently preferred base station
30 for use in a communications session between said UE and an end terminal in

communication with said system, comprises the steps of periodically signaling on



According to a first aspect of the invention, a nethod for use in a

W reless telecomrunications system having at |east one user equi pnent (UE)
and a pl uwa d2longe325 of base stations connected to a conmorpAaBMIG0$93
controller, wherein said UE is able to periodically determ ne the magnitude
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control nethod for said downlink to said UE fromsaid not current
preferred bas@tiogtation. Still in accordance with the first aspect of the

i nvention, a methqeg,wherei in respopnse to said signaling step signaling
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to a common network controller, wherein said
preferred base station.
According to a second aspect of the invention, an apparatus for use in a
20 wireless telecommunications system having at least one user equipment (UE) and a
plurality of base stations connected to a common network controller, wherein said
UE is able to periodically determine the magnitude of at least one parameter of
plural radio downlinks simultaneously established from more than one of said
plurality of base stations to said UE in order to periodically decide which one of
25 said more than one of said plural radio downlinks is from a currently preferred
base station for use in a communications session between said UE and an end
terminal in communication with said system, comprises means for periodically
signaling on an uplink from said UE to at least one of said more than one of said
plurality of base stations that a downlink to said UE from said at least one of said
30 more than one of said plurality of base stations is or is not from said currently
preferred base station, and means for periodically selecting, in response to said

periodic signaling on said uplink from said UE, a power control method for at least



UE is able to periodically determ ne the magnitude of at |east one
paraneter of plural radio downlinks simnmultaneously established fromnore
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able to periodically determine the magnitude of at least one parameter of plural
radio downlinks simultaneously established from more than one of said plurality of
20 base stations to said UE in order to periodically decide which one of said more
than one of said plural radio downlinks is from a currently-preferred base station
for use in a communications session between said UE and an end terminal in
communication with said system, said UE comprises sensing means, responsive to a
downlink signal from a plurality of base stations for providing a corresponding
25 plurality of sensed signals, storage means responsive to said plurality of sensed
signals for storing said plurality of sensed signals and for providing said plurality
of sensed signals from storage upon demand, comparator means responsive to said
plurality of sensed signals retrieved from said storage means for comparing a
parameter relating to said sensed signals for providing an comparison signal
30 indicative of a comparison between the parameter magnitudes of said sensed
signals, selection means responsive to said comparison signal from said comparator

means for selecting a preferred base station and for providing a selection signal
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These and other objects, features and advantages of the present invention

20 will become more apparent in light of the detailed description of a best mode

embodiment thereof, as illustrated in the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a GPRS infrastructure, according to the prior art.
Fig. 2 shows a UMTS infrastructure, according to the prior art.
25 Fig. 3 shows two known examples of macrodiversity for UMTS in which a
user equipment simultaneously has radio links with two or more UTRAN access
| points with the aim of improving quality of the radio connection for providing

seamless handover.

Fig. 4 shows a user equipment in the form of a mobile station moving

30 between cells in a wireless telecommunications network in which the mobile station

10



not a preferred base station is determ ned. These and ot her objects,
features and advantages of the present invention 20 will becone nore
appar ent Wr(‘)dzro%% of the detailed description of a best nqgq pg{iReE ment
thereof, as 1llustrated in the acconpanyi ng drawi ng. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 shows a GPRS infrastructure, according to the prior
art. Fig. 21@ﬁzdmpcsssm$0if simalemeonsly heving gase Hhkgwith twheorpnomgrofahe . 25

Fig. 3 shows macrodi versity for UMIS in which a user
equi pnent  si rlr)ﬁ1 %t%{e]%n\gn fe[ﬁﬁga“ d‘l(l)ues ks with two or nore UTRAN access
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provi di ng seanl ess handover. Fig. hows a user equi pment in the form of

a nobi | e st attagan eh st Bombiehesn st@'@@r;ssmﬂhe throg eellsedepicied dersnepthecat i ons

netywrk in TRk |on 10 WD 02/ 01893 PCT/ 1B01/ 00893 has the
possi b| i ty%ﬁag}c%mqﬁ anec%ugf:y aving radio links with two or nore of the

base stations of tHg €eidvé 4 plugialestof ase $thtibns Siteitedven hmell%el@ealbg%tmegt h of
the signals received by the nobile station of Fig. 4 fromthe base

stations in sHEoRhMEErea the digtapres kiwenethe Vagow@oblée dedensand the baseBS1
increases. Figgy. ws a plurality of base stations situated in a cell
served by a Base ‘St’at | ons, wherein the distances between the various

nobi | e stations aidg.t’hshdvasthe vatiatd powardeyels Fegived asieWarioDE modile oUs power
| evel s received at the various nobile 10 stations of Fig. 6 fromthe base
stk i on wi t hetatioangt Bignérirem the bpse statipn withaybasy PRWCKERRETAdi t uati on as shown

Fi 6, I E I d
| oop. power cont rof Eui ek TP canlilon s tngip It ME & < MRy ERlA

wirel ess tel @oostruni cations system having at |east one user equi prrent (UE)
and a plurality of base statjons connected to a comon network controller,
wherein the UE i s Fablbshagrspekneiun &ast clpserbloap power coralayhichys essential in

WCDMA.

15 Fig. 10 shows a wireless telecommunications system having at least one
user equipment (UE) and a plurality of base stations connected to a common
network controller, wherein the UE is able to periodically determine the magnitude
of at least one parameter of plural radio downlinks simultaneously established from
more than one of the plurality of base stations to the UE in order to periodically

20 decide which one of the more than one of the plural radio downlinks is from a
currently-preferred base station for use in a communications session between the
UE and an end terminal in communication with the system.

Fig. 11 shows the UE of Fig. 10 in more detail, according to the present
invention.

25 Fig. 12 shows one of the base stations of Fig. 10 in more detail, according
to the present invention.

Fig. 13 shows an improved DSCH power control in soft handover for

WCDMA, accordmg to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
30 Fig. 10 shows a user equipment (UE), for instance, in the form of a mobile

station 10 having multiple radio links simultaneously established between itself and

11



of at |east one paraneter of plural radio downlinks sinultaneously
established from nore than one of the plurality of base stations to the UE
in order PRAsAdi cal Iy 20 decide which one of the nore thahpe6sed the
plural radio downlinks is froma currently-preferred base station for use
in a conmmuni cations session between the UE and an end termnal in

comuni cat i oPlWARk base Istatiops (R inkt gireless @lmmmwat@mysﬁng using then nor e
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i nvention. Fivgreldss 11$1k§)\i\'ﬁ)nﬁthel pinativedt Eﬁ@dtaﬁ@mefs ;ﬁ@fehwlat aﬂygﬁife Oghamd@ver
for WCDMA, according to the present invention. BEST MODE RRYI NG OQUT
THE | NVENTI Otuzodyring a mmgwawgtlgn&@éﬁwwm i eble tEpwitely ﬁeqmi@%smwwe% t he

forgn of a no . I usly
estsglbl i shed %elt %éheoflhﬁl% g%gifw&%lgégﬁé& g@r ﬁ]égsk ﬁr@ﬁe‘g@ h%ln[gﬁal base
st ations ( BSkhould &avé E@isﬁx‘gsméaﬁlls €00 Bﬁﬁhr’asc‘shbtvﬁﬁﬁ F3y.st1e mespdhdive te selected
macrodi versity concept In order to be in a position to decide which of the

wirel ess | i niarametsnafiihe ﬁalimﬂ dawnliks pastd, Bt emmmesnestiysy base statianue0.ady
t
Jut ton"seant das it HRp il Rekud AURYL S AR%CRESALP R BPGbROR 3G © 0 on

which link i @rm@a‘sethé 8éhsed Id@whﬁlk sllgﬁa;llsd4ha6/e1851©rthe MgerfR@nBedid, Biech as
shown in Fig., responsive to a selected paraneter of the various
dolthl i nks 14 mt@é’acellae#nsdﬁ?%@ﬁh%@pvehlbl‘aglsn@@ anjacngnap dine 39 conpeptedafy the

interface ne r.Qv ich
provi des t hegg%ﬂéggaﬁﬁié |eﬁl?gsqu§ﬁ‘gl gg%%p&y&gﬁefg t%'][h?ﬁén% %gcl\gnneans The
10 i nterf ace imitadise rofakd veesived edodalinit sigkalsilgndd,sl8onThe mt@mb rhéane 280

connected to the, antenna and provi des, an output_ signal on a I|ne 32 to the
sensi ng nmeandayXormngriced 3 depleter evhigh drayelsigde i 18terlass meaus 36,61 13,

The int erfaci @Hg aﬁql 1R Qif'&&gelfnte R+ a[hgglqge%e? 34 which may al so
include an inte ans rovi |ng an uplink signal on a line 38
t ol he ant enna 28.ThtSeidimg m rigsmw\ﬁemmhnkegnaﬂsemdmmmm@ adgnal s on

the line 32 and rovi de ense ignal. on a line 42 having a nagnitude
i ndi cative oﬂ’r‘?‘ﬁ%e%sae$eé‘§? ﬁgn on a ﬂn 49 having a magnitude indicative of the selegcted

sensed parameter sensed by the sensing means 12. This may be, for instance,

signal strength. A storage means 44 is responsive to the sensed signal on the line
42 for temporarily storing the magnitude of the sensed parameter for each of the

20 respective downlinks 14, 16, 18. Once stored, these stored signal magnitudes can
be provided on demand as signal outputs on lines 46 to a comparator means 48 for
comparison therein. The comparator means 48 can, for instance, determine the
downlink 14, 16, 18 with the largest magnitude signal strength. It can then indicate
on a signal line 50 which downlink 14, 16, 18 has the largest signal strength

25 magnitude. A selection means 52 responsive to the signal on the line 50 can then
select or designate a preferred base station from which the downlink with the
largest signal magnitude is currently emanating. It can indicate this selection on a
selection signal line 54 to a signaling means 56, which in response thereto sighals
the identity of the selected base station on a signal line 58 to the interface means

30 36 which, in turn, provides the identification or selection signal as an uplink on the
line 38 to the antenna 28, where it is radiated as an uplink identification or

selection signal as indicated on an uplink signal line 60 which may be distinct.
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sensed paraneter sensed by the sensing neans 12. This may be, for instance,
signal strength. A storage neans 44 is responsive to the sensed signal on

the line woli@gost €mporarily storing the nmagnitude of the ganggfodisy anet er
for each of the 20 respective dovvnl inks 14, 16, 18. Once stored, these

stored signal magnltudes can (gi)row ded on demand as signal oqutputs on
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to decide as the nobile station npbves about in relation to the vari ous
bade st ati onBOTRAS €35 YWESH ot ¥CYpr e than one of the plural radio links is

current |y pref or bty oflifkd e GRTEHRLAGK! ASSEPREA fRiyRaEhe user

equi pnent and an end term na connected to tem Thus,
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nobil e stati ves in relation to the base stat t he user equi pnment
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UE. Such a conmhpgatiatal oesuits, siekd ditadaformagon and the like, various input/output
(I/0) devices, timing means including a clock, all interconnected by data, address
20 and control buses. The functions of the blocks shown in Fig. 11 can then be
carried out in such software code stored in a ROM, as mentioned, and can be
written by any person skilled in the art consulting Fig. 11 or a flowchart, state
diagram or the like describing such functions. It will thus be realized that the
various functional blocks shown in Fig. 11 can be divided or combined according
25 to the selected algorithm. For instance, the comparator means 48 and selection
means 52 can be carried out as a single functional block, whereby the result of the
comparison automatically indicates the preferred base station without having to go
through an extra selection step. Likéwise, the various other blocks shown in both
Fig. 11 and Figs. 10, 12 and 13, can be functionally transferred to other blocks or
30 combined with other blocks.

Referring now to Fig. 12, one of the base stations 20 shown in Fig. 10 is

illustrated with an antenna 62 for providing the downlink 14 at a power level

13



15 can generally be represented as a general or special purpose signal
processor including a central processing unit (CPU), a read-only nenory
(ROM forygi@iigg the executable code, a random access NgiEgipsol/RAdM for
storing tenporary conputational results, stored data information and the

| i ke, various input/output (1/0O devices, timng neans including a clock,
al | i nt er conseeirdipdmecersing tooihe daepation asrvelt anfergrcavias dhe yplinks Qﬂ%tﬁrpnbns of

t he bl ocks s in.Fig, . C@al.r: ¥ t code
tored in a FON Eacttiil inhad 2ehabil® duBps Bt bl ot SHARSE BUARRE, S0
the art conswith #ginglegantdnhaorTie dupbesehdy tespaiisieao thé aplidniigiial hehé like

descri bing such functions. It wll thus be realized that the wvarious

functional blo8dkam ¢kl {rampthg antpnng apd provides it dowplinkosigna 08 aliroPeithg 25
todh | QO | i 0 : { d
Sorecti o EaRleBBPHATES b OREAN Selodli SATPRDL Bhe PRI ol R
wher eby t he restubltmednst72ewhich rpatiols die Rutlosbpoves| gryvidedba aiceedovidimkprdef er r ed

base station_w thout having to go through an extra selection step.

Li kewi se, t h&YvHEsans o agrqyerut sigaken af i 19 thedHplersigd4. 1 The pewer ¢patrol o 12
and 13, can o |?cﬁl§i r RSB : | : Ljned

w th ot her bpgeg&%lﬁ 1&% er r‘}:eﬁatanow ".Hg]kl‘—l?%.r 11[1%56}} g‘ﬁé’mg% g]t%ﬁgl @g%éﬁgté%#g 20
shown in Fi gcodf@insshe idtélligéncatie de wrahbmated aomt thaawalnk dd. dreomheipoget he
downlink 14 at a power |evel, 6 13 WD 02/01893 PCI/1B0Q1/00893 controlled
acdor di ng t o CPHERLisAS 20O Vides the) signgk on dhe Hag dp @8 Al§ bt 9B the kng d4 £ om
the UE It I r t . i W . p 64
for use w Fﬁxra}l %h‘g‘?g %ﬁ@gﬁ%&dﬁ’%e&gﬁgﬁééﬁ O#Ehfie]g%mg%s iI{lllgh 1? 8}1 y ’n{eh%up T nk

si gnal on t hetatibmean 68 réspomivdie e vpliaknsignel emtleniiize 60)dvinclow ddrativeof

el 6ot on s\ gsIHeDar 201 [hseasSEiiom Adried BRI As oI SAPEL BN r ol s
the level of ypouRr 19T %8R ARG ATVR thBHind 45 O HRERSLEhHAQYS PUT
up exe? 4 ?

signal on a line 74 to the . Ihe power contro means 1 s
r elponsi ve t eneatheppatallakdévideowhighiigrnin durny cowtenlkiddryathe signal b the 17 Whi ch
contains the intelligence to.be transmtted on the downlink 14. |.e., the

power 10 conPPERIRE 3 'S‘C?‘Z‘tr%]r%%*?aées the signal on the line 75 as its output
on the line 74 at ANvAEMidHEdPOMGRod-aY 6 SISEBRNEHROUR T ahNR [h&N@ 20n the Iine

70. In this way, the base 'station can be responsive to the uplink signal
on the |ine @oranwidralf the dowdligtsiigte aps$ignal strength. Normally, one of the base
stations 20, 22, ..., 24 would be selected as the preferred base station and would be
20 the only one supplying the communications session ongoing between the UE and
the not-shown terminal connected to the system. It should also be mentioned that
the base stations 20, 22, 24 may be connected to a common network controller 76,
which is in turn connected to other, hierarchically higher control devices within the
mobile telecommunications system. However, for purposes of illustrating the
25 present invention, it is not necessary to show such other devices. It will be realized
that the functional block shown situated in the base station 20 of Fig. 12 could
therefore be carried out in whole or in part at different hierarchical levels within
the mobile telecommunications system. For instaﬂce, all or part of the functions
can be carried out at the upstream RNC (see Fig. 2) instead of at the base station
30 (Node B).
A specific application of the present invention will now be described in

connection with the DSCH proposed for WCDMA. The DSCH (downlink shared

14



whet her or not the base station is preferred for providing the downlink
signal on the line 14. The information signal on the line 75 can instead

be provi dfb@)(fz% 143 another, parallel device which is, in tLyC@/Inggﬂsgpl | ed by
the signal on the line 74 operating as a control signal. ment i oned, the

process of selection at the UE can be based on a parameter of t he

downl i nk, su@hala@ )sip e used EnHEFDMNofardranymissige affpagkss datesia the sigwnblzlsbzo
22, ..., | f t 20
%ﬁ?ﬁ i3 ?1 8’111%91 §1§anh£ietp9{ 5 o?) fa?é%l itﬁaﬁlgh 3 V%F}J Q{)'toaeﬂ\% M#‘ €

the only one su ng Ne Conmuni cat ons PSEssi on ong e UE

and the not assla)oiatedt\eﬁmmkhomamham (D@H)hérlﬁmhmrreadoh fshﬂmluie D PR EIE
nmentioned that the base stations 20 may be connected to a conmon
networ k cont ibtheesaving of thi prthogogal ?pc{edﬁﬁp%%wéa eempEeGihiie, caps Brehpchi cal |y

hi gher contr

ogmver Of or BedfEkd SRl tibilel AoresBBY 16 JPLERORTURLELL) BRI BhE hoalc
necessary t o dataates Ush egimiple wevd tteslloclate the IspecoR sesidel omeal dedﬂftaéd tihemel
functional block shown situated i.n the base station 20 of Fig. 12 could

therefore be2Baienddie paeket dalgrsrdocoen the PacH. ok bat pwsre A?SCPH@? goshpsahle
levels wi thi ?unée?ﬁcégo&hér@ G%Eaé/ R | G ANSHnSUa STk Eazet ug@éa@ﬁam " or

part of the ctrons can d out at the ups fream see Fig. 2)
instead of atwebkmohsing, sttt i(See "WKEE(MIAd”@r IB)MT& Racﬁomacessaﬁopmhﬁatl on of the
present invention wll now be described connection with th

DSCH
pri®oosed for Ghpgvkon MebilsdeemmyBirationsk %drﬁfﬁiié’d qumwdo@%&@gyﬂey 2000,

PCT/ 1B01/ 008 ﬁ\(% r transm ssi on of packet
data in the %%V\h(?'l %@q%%ﬁg%@s@@gyzﬁe@g i C ann that is operated in
such a way as to &tmylsrlmtheaﬁmodlamﬂy prdtiera mﬁuon@d glsbvehslene the(IDEEH. The

mai n reason for the u e of DSCH t ing of the aqrthogonal  code
resour ce MelPOE’SIErB%ﬂI T {eRMRaL S08 wgieerav h dBeIPeuF AT ER B | s

reserved fOr qghloolitlitho AR WakfRl R HREEUIPEA g, 43! Anfch oyslpexanpl &
use is to al Inocatoe ﬁe g%g%c se?lg/ﬁ%ce oﬁ a d ate lgchanne 3A%ﬂen t he
packet data smproiveé DNCH pewBSEhitrdl nn sbiéhaedcart forDECHNA, mirdmg abtle for
servi ces where del a é vary, such as non-real tinme packet data

(wor | dwi de- REFSBrBYRIUY, etc.). (See "WCDMVA for UMIS, Radio Access for
Third 10 Generati @R Mahy, $tcQREBHE aR%ERYSransBfli SBTHYotIe} EBNRNG Jaieal 2.

Wl ey 2000,
in the Third Generation (3G) Technical Specification 25.214 Version 3.1.1 (1999-
12) at Sec. 5.2.1.4 as an optional macrodiversity method in soft handover mode.

20 The user equipment (UE) selects one cell from its active set to be primary and
periodically informs a primary cell ID to the connecting cells via an uplink in an
FBI (feedback information) field. Non-primary cells, not selected by the UE as the
primary cell, switch off the transmission power of the DPDCH (Dedicated Physical-
Data Channel) of the particular DCH associated with the corresponding UE.

25 In SSDT, according to the 3G TS 25.214 specification at Sec. 5.2.1.4.5, a
non-primary cell can switch off its DPDCH output (i.e., no transmissions). The
cell manages two downlink transmission power levels, P1, P2. Power level P1 is
used for downlink DPCCH (dedicated physical control channel) transmission power
level, and this level is updated as described above for ordinary transmit power

30 control (or power control in compressed mode) regardless of the selected state

(primary or non-primary). The actual transmission power of TFCI (transmit format
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Sec. 6.2.2.6 at page 77, and Sec. 6.4.7 at pp. 99-100.) Considering the
macr odi versity probl em nenti oned above where the DSCH power control for a

term nal wayoxpugdzer when the power |evel is set accordi ng Bcq/B01/00893
non- dom nati ng dedi cated channel, reference is made to Fig. 13, which shows

D oV R RO Sl e b PAOARER T pERERITI P

power cont r0|seﬂl? Q&fm% 24 anil Ahd bﬂseT@POﬂ P@Qnﬁ{daPOp@es(p@@)veEEChm cal
Speci fication 214 Version 3. 1999- 12) at Sec. 5.2.1.4 as an

optional macrodi vét ghowld h@rqabaed ﬁlaE Cmﬁﬂb@ﬁpoﬁ%@wﬁgﬂ%@sﬁmepo%t{w prent
(UE) selects c8ﬂt?olcﬁl)+qdﬁf%£§nk}of%§&hit¥§eoﬁg& r;[fglg ge Ip(';f APPCEN gﬁledﬁ) alEedOdI cal | y

inforns a prima e connec PV a anu in an FBI

(f epdback | nfp(h};rﬁeetllo@ﬁﬁroﬁ dtahk]) Mahitpcoffespyndial DPDORS (dedicatddashybiall diga UE as
the primary cell, switch off the transm ssion power of the DPDCH
(Dedi cat ed Piohamels). Thatrewen serteal)loen adings e pevew| i thoBRCAIE sed RPRCKH t h

the corr espo%l[ Léla::meéﬁ‘?k@t i%D-Ehe A5 &&art(ﬂfférgﬁ %t%?ergéw%iﬁcmflfanidt s

specification non-pri mar can swt

DPDCH out put HFD@HS igwottchagedi SSécaRdihg td Bec. 5@!111 mhagewetpmemﬂmaﬂljmks
transm ssi on power_| evel s P1, P2. Power |evel Pl is wused for downlink

DPCCH ( dedi caped4pNgsical- 1 Qo therslatizn diananyt popvshefre debreepdNFCH) faglds | and
thig 1evel i, 4pgRiEq ?ss éi’&ﬁﬁﬁé&;@? 1?ebr? &oxfkorw)‘ﬁer dRap d??esg§%§®¢1%a§2§ég}eg d

control (or power con n"co regar

state (pri mDBCCH ar@affsatlrﬂame) to ﬂihe)mbcua’l pdwangnPO s P02 patvdO30dB TFCI
(transmt format 15 WD 02/01893 PCT/ 1B01/ 00893 conbi nation indicator),
TPC (transni tespessiele ohbs peyer efftsopyivasy i #8e.of DPCCH is set by adding

Pl and the offset ?(e?q]rm S'Bg«g( %nﬁl P9§’ it SEGWES tu%éfeég\illl\g)n{etnt g@tﬁror}jﬂgefofrﬁ If iaZEd

that the currently prop% owﬁllnk transmt procedure

control s si mebmanmiasry(80hia cpmwaﬁmoéuofm \Eaﬂ@@vbbdmdmaair@c@NBd@Bﬁh cd@) ont rol
channel) and its correspondin dedi cat ed physi cal data _channels).
ThE power colfrAyer F%soraﬁpagﬁilgg IPﬁléS ob¥p aphd and DOPISdRB opithd t he

saime amount . il 8 and iR KEHE! HPGRINAY esg'afr%ﬁéﬁﬁdfawxﬁgﬂ%mﬁg&uoﬁpd

DPDCHs i s not c ange According to ove-nentioned 3G
TS 25.214, VYentsollen (RNC)O0, suvh asedmatdfitbe RNCrsshiotvnpiavitig. 2f s ethebetordsen DPCCH
fields each RNC shown in Fig. 2 is connected to multiple Node B base stations, each
occupying a particular cell in a group of cells served by the RNC. Each Node B is
20 connected to the RNC by an Iub interface, as shown in Fig. 2. The RNC 90 of
Fig. 10 may be connected to another RNC, as suggested in Fig. 2, over another
interface called the Tur interface. In this way, the communicator 80 of Fig. 10 can
actually move from a group of cells served by one RNC to a group a cells served
by another RNC, while at the same time maintaining an active connection at all
25 times and without having to tear down and build up such connections when making
such transitions.
In any event, the exemplary DSCH power control can be residing in the
Node B or in the RNC, for instance. Although shown residing most converﬁently
in the base station in Fig. 12, it should be realized that it could be residing in the
30 RNC, or even further upstream, for instance, in the 3G-SGSN of Fig. 2. The

DSCH power control can be fast or slow and can be the same as the associated

DCH, but in the proposed 3G, the Node B does continually not have the
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10 and DPDCHs is determined by the network. The TFCI, TPC and pilot fields
of the DPCCH are offset relative to the DPDCHs' power by P01, P02 and PO3
dB respegig pphyos The power offsets may vary in time. Refqidy g Rask to
Fig. 13, it shows a user equipnment (UE) in the formof a communicator (80)
in comunication with two base stations (Node Bs in 3G 82, 15 84 over two
cor r espondi ngnipahationgs, togghe it Gpirasrdt bandoven akd thubtes tiveelgo® enduring deft 82

d the Node B he, &iraht 84 har dwi 1 ed ' k
cont rol 1 or ( AREIghe DX Re? Bl BRI HIRL L Re BT RIS

words, each TRNGsHeemie ithe Nofe B2ddes 0@ REMRCInEStniabioMduting e dathecdbbase
stations, each occupying a particular cell in a group of cells served by
the RNC. EachvheBweitEsithe pumesheireted anp givea RS ipytinag Updating &if ace, as
sh in Fig. 2 0_af. Fi.a.140 conn t ther, RNC, as
Sugbest e | nEppalt P bR (B B2 ERANCSHEH) R RR Ll

this way, the comThBiabai@medlodd ST glidsGarindiegidiain ofMa@oldroRha@h&Group of
cells served by one RNC to a"ﬁéSUp a cells served by another RNC, while at

the sanme ti msekas primpmi pignetn et hase siebiam ENpdoR) at extierted 3ot frisansaiti deips hout
havi ng to . 1 9&2%%&91 {%&'& 'P%gHB &ﬁ%ﬁg%’%&gﬁﬁ%‘% ‘Qﬁeeﬁ%s Wt msagcglhtrh

transitions. any event, exe y power cton can 8siding
in the NodebBseodtation.t he RNC, for instance. Al though shown residing nost

conveniently in the base station in F&g. 12, it should be realized that it
colfl d be resi di ng4cgonding BoarRsEbodiment einthe preseat inypafione i S$IAF signsliagée, in

he 3G SGSN i be f d
o e Somn Shed iengfs T S REFHRE 8B b fAREDE fiShe SERY RGN G0
continual l'y det ithéygalingeinidmddbOZd OdERrPOBCIBRAADIEIH powEowiRthon as to

when it is in soft handover, and thus as time goes on durjng a _session the
DCH power nayriBeplnibat Bdhe sell tsopiypays g RICH moscan is s9tdragsseed thetRCEL jagd

b h ' ' . i<Qn .. whet h
7T The pr iy B A bo BB Uh B TR B UL i SRRES iR i e

it is the primary or no Iven poln
i nfformation wkdédd the network woul d be sl ow and not necessarily always up to
date. The above-nenti oned SSDT gi ves . an indiigzion in soft. handover

whether a cel | i $OpAiMReRSPed PargBicteriPhiiomgys Nedst Boter (hpHEI(BintsrEace (B ed
not to transmid. ¢afi ®e an offset between DCH and DSCH parameterized as a function of

primary indications over an averaging period.
For instance, for Node B the following parameters can be used per radio
20 link:

DSCH is offset when (A) primary or (B) non-primary. More specifically,
for case (A) the offset would be 0, i.e., offset is a function of data rate only. For
case (B), the offset would be a function of, e.g., primary indications over the last
ten frames. Thus, for a 10/10 primary indication, the offset would be 0 dB, while

25 if only one out of 10 frames were indicating the base station to be primary, then a

10 dB offset would be given, for example.
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but only control information, when the cell ID sent by the UE does not

mat ch the base station. 10 According to an enbodi nent of the present

i nventi onwg®®1$8SDT signaling is used regardl ess of whet herr/iBhgodsase
stations actually use it, and the SSDT is used for its signaling
information to configure DSCH transm swg/gﬁov\er with the principle that

if the cell is primary, the DSCH power based on the DCH, and if
not, then a fixed power |evel or an offset power level with respect to DCH
is 15 used. For a proposed paraneterization over Node B, for the RNC
interface (lub) tlher e Méthbd lie @e infaf wietledsatlseenmbaidagoe PSEH @amavieger i zed

mstance, 1 oAt KBS TRE CAUPRSL P el & PEnl BepaieRpi OPath 34 20

l'ink: DSCH i goR{dch@l oW1kt nBFdIR Y61l '%)’6)”%e£€‘1ﬂ1 YRAYUE H@&lﬂe to
specifically, for case (A) the offset woul'd be O, 1.e., offset Is a

furbcti on of qbanadmdi}edcjﬂinyme Hor magEgee (o%)at letalsteorwfpasanetwmf plubed radibunct i on
of, e.g., |mar iC over th st,. .t frames, Thus, [for a 10/10
o ey | GARPURKS (e The POcHTinet e B2 tisheq Aorh 08 et GHRPToRE out o

10 frames wer Furhl‘i't?' FasDGtaliBS 12381 SEah Rfertid JRBo@ichIlPHYoidd Walkhaneld d

of fset would be given, for exanple. 17 WO 02/01893 PCT/ 1B01/ 00893 CLAI VS
1. Met hod forsaldsaonerthal vmer ef sd plwhlerdiondavindiks wﬁomy&cmr(tly)prh@mﬁdg at

| east one user e 0) a ural i ations (20,
05 a4y con e S TOLCA st b SRR HGRRo B ReT or PEbTees it URePEH S o e i s
abﬂ(ﬁ to 5 peFté1E“ﬁ'h£%|c)$n91ﬁ$r§6a'ﬁbﬁ%m¥ﬂ"§a1df§ﬁs%ﬁ L@)@nﬁfsn%tthE%ﬁ%Ts opne par aneter of
plural radio downlinks (14, 16 simul taneously established from nore

than one of said pl urakfipdicaly s;aszémgtcaﬁt monlsllrtl@(@alf@nu&ud A tadatrleash one

periodical l'y ne. of. ai re than o sald | ur adi o
Gownt s nice. 1 5 °F RO O hPLART oF S ol B s MRk B} P PPl UE
communi cat i Ofpnd 8418 a0 NeaBCSNESMNsaf irfdrd Fhad e P sEIACINALiLYEEMbA8 stakiBns is or
conmuni cation with said system conprising the steps of: periodically

si gnal i ng on ianotufsdmrikid @oyently gnefsrpd buE fajioat ahdast one

15 periodically selecting, in response to said periodic signaling on said
uplink from said UE, a power control method for at least said downlink to said UE

from said at least one of said more than one of said plurality of base stations.

2. The method of claim 1, wherein in response to said signaling step
signaling that said downlink to said UE from said at least one of said one or more
20 base stations is not from said currently preferred base station, said step of
periodically selecting selects a fixed power level control method for said downlink

to said UE from said not currently preferred base station.

3. The method of claim 1, wherein in response to said signaling step

signaling that said downlink from said at least one of said one or more base

25 . stations to said UE is from said currently prefefred base station, said step of
periodically selecting selects a power control method based on a power level of

another, related downlink to said UE from said currently preferred base station.
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of said nore than one of said plurality of base stations that a downlink to
said UE fromsaid at | east one of said nore than one of said plurality of
base statwe®oigsor 1s not fromsaid currently preferred paagosirgds on; and
15 periodically selecting, in response to said periodic signaling on said
uplink fromsaid UE, a power control net%g% f?r at least said downlink to
said UE from sai & at FPREFNSHET gfe Wap FiEi5se 8lepompEcaiong AY¥emp(bk al ity of

base stationg,.: . i i N i

o gnal i ng ot o5 g AR e AEr QhufnBheTLE, ROPERL R pLiaf TR b | cast
one of said @2g24rcomnected R0a bammostEtwaliscontoliat (76§, ovhesein daclUdEdntbly to
preferred base.statjon, said_step of periodically selecti selects a fixed
Dover | ovel SEHRHGAIRRTIANT B "SRradb ARt RS W5 RESTREIOES] MO S not
cusrent |y prabeanfd @35 g6 Sty sdiftandoust N EctiRAOL Ol ARl Matontloetin [0

response to said signaling ep signdling that said downlink fromsaid at
| east one of phaaldy @fidasy statdore thasid UB is toaddr ao petiodisalyddddicle which amme odi d

currently preferred pase station aid step.of .periodically selecting

el eots & hot RIRRE cHorhi Bueddedn dropuRks i EvRIE Birenl RRERE 1 of at ed
downlink to saletiddonf P WS & & cEMPBRIYndNEHS badePR8IWPREhOEN end8 WO

02/ 01893 PCT/ 1B01/00893 4. Apparatus for use in a wrel ess

t el ecomuni cé&irimomed is gemermnich)iom swihngidasystepg sompmisingser equi pment (UE) (10)
and a plurality of base stations (20, 22,.24) connected t commy,

nggv\or k controller (76f5°%%h é?eﬁoélﬁf"@' @En?lglga@@‘)f’@n ‘}P@W&&%’éﬁ’mﬁa’d@tj@r m ne
the magni tudg, of [cad dn8@FLa@NBoRANATBALHS &fid BluthIRY JradiOstatis@wnhd pks (14,

16, 18) simultaneously established fromnore than one of said plurality of
base st at i ondowoliglaiwsdiE Uk fromdeid tiolepst rono abif saild| portetbaml enanbf sdid phmalgy  sai d

th f said plural i o dawnl i is.f rentl f d
base stati onof GPeulrR ih Ok et ol ERE AL D. PRl e AULAFGREE And an end
termnal in comunicat h%nﬂ&r%eﬁ%ﬂféalﬁ%@dﬁgg)%?}?ﬁﬁ $éspOnseid ARERSIHRS

periodically signaling (56) on an uplink ( romsaid UE to at |east one
ofl5sai d nor e sighalingoere saifl uplink fiousad iU agfoviragenigeolbmetiod fohaitleast saidwnl i nk

t id UE f i t t f i d th f i lit
0F o ot PRMUAL, B L3oBbne G, Rla Ak PRE e SRS Lat L o
and neans fopLpgity @divasd stitigel ecting (68), in response to said periodic

5. The apparatus of claim 4, wherein said means for periodically
selecting, in response to said signaling step signaling that said downlink to said UE
20 from said at least one of said one or more base stations is not from said currently
preferred base station, selects a fixed power level control method for said downlink

to said UE from said not currently preferred base station.

6. The apparatus of claim 4, wherein said means for periodically
selecting, in response to said signaling step signaling that said downlink from said
25 at least one of said one or more base stations to said UE is from said currently
preferréd base station, selects a power control method based on a power level of

another, related downlink to said UE from said currently preferred base station.
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15 signaling on said uplink fromsaid UE, a power control nethod for at

| east said downlink to said UE fromand said at | east one of said nore

t han one wip @anghs plurality of base stations. 5. The apparmitugofbossd ai m 4,
wherein said neans for periodically selecting, in response to said
signaling step si gnal [ t hat, sai dt&?‘f' ink,to said UE 20 from said at

| east one of said’one &feHBIHPBEELIEDAOT Yofsin & WiGess Fderomunyicaliopent | v
preferred baggishahli B atIELE XS RONRLL M8 asE ARG SARY r said
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appar at us of ceinaiom nktwotkesoaimllisainhersansid flAE ipahle dapedddigallysddti@atinathe i n
response to said. signaling step signaling that.said dowlink fromsaid 25
at | east Onen@gng%iedoﬁﬁele%; O%B%mB%EEé @tpg‘frﬁ Frdiq dovnlings EPLeoT sai d
cursrently prg§ehiiRed PR ndtAiHaRdne H7!s8Rl FuAliRPYEbast ABLLAL BEMeME hased on a
power |evel of another, related downlink to“said UE fromsaid currently
preferred bassalesti@peoodicallyodesde0@hiol 888 oPEHH 1ROE/{BEB6R: off saillpbralagdiopnent
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