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Mewleod | and r 2t pAmgenenta et hosl eridien an rargEmeEntméede ain a
nebile teleconmumicatian metwerkk. | n particular, the
present invention 5 relates to a nechanismfor

sel ecting an antenna node, e.g. a Multiple Input

Ml TegheicBUfigddt (M MO) node. Background . Evol ved UMIS
Terrestri al Radio Access (E-UTRA) is expect ed to
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men@volved DAIVD T&f@riai Radidesccdsd f&mﬂé&) Ipakpedted to support
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ant Epagjed pyph ap ﬁ&éﬁ&ﬁ%‘-ﬁ ke Qogvpka’%@oﬁ%lsﬁtw%wc (S-
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equi pment. On the othér hand, receiver diversity
(i npIjeTiR AR eBcidranged sevsion af Tx HerEtdnd one
transmt antenna at 25 the base station) increases
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mul tiple dinmensions at the receiver do not
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chamzeamsrinst Ps2 (ARME tradsmitcdrah Baleceive antennas), two
independent data streams containing different information can be

transmitted to the user equipment. On the other hand, receiver diversity
{implying two receive antennas at the UE and one transmit antenna at
the base station) increases link reliability by introducing redundancy in
multiple dimensions at the receiver, but do not provide the spectral
efficiency as PARC. This means receiver diversity would lead to good
coverage but at the expense of lower spectral efficiency compared to
PARC. In particular, spatial domain link adaptation for multi-antennas
utilizes switching between different MIMO modes based on monitoring

short-term characteristic of the radio channel.

Provided that the channel characteristics are known, a suitable MIMO
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the M MO node nmay however differ. Based on neasured
transm ssion characteristic, different nmethods have
been proposed to be used to determne the criteria
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the UE when sending the paging request. In case a new cell is reselected,

the UE sends an update message to the network indicating the identity of
the new cell. In addition the UE can also specify its capability, downlink
measurement of serving and target cells etc. An appropriate cell
reselection procedure is critically important for preventing new call
blocking.

In the existing network, the network performs MIMO mode switching
during the on going session. However, in idle state or any other low
activity state (e.g. low Radio Resource Control (RRC] state} the UE may
change cell and within the cell it may even change location. Thus a
situation may arise when the UE does not start with the best possible
MIMO mode and when it's RRC state changes from idle to active. This will
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within the cell it may even change |ocation. Thus a

situation may arise when the UE does not start with

the best possible 35 M MO node and when it's RRC state
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obj ect of the present invention is to provide a nethod
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sui tabl e antenna node such as a M MO node e. g.
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Thus according to a first aspect, the present invention provides an
arrangement for a mobile telecommunication network for selecting an
antenna mode to be used for commmunication between a radio network
and a mobile terminal operating in discontinuous reception mode. The
arrangement comprises a determiner configured to determine a mode list
comprising antenna modes both supported by the radio network and the
mobile terminal, associating means configured to associate each antenna
mode in the mode list with a degree of a pre-defined performance
measure, retrieving means configured to retrieve information indicating
the pre-defined performance measure for the mobile terminal, and a
selector configured to select an antenna mode from the mode list at least

based on the retrieved information.
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performance neasure for the mpbile termnal, and a

sel ector configured to select an antenna node fromthe
node |ist at | east based on the retrieved
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T e R o Rer ey R ha PG gl B R Besbte o
avoid frequent handover by replacing handover with mode selection

based on the mode list, thereby prevent ping pong effect due to

handovers.

Brief description of the drawings
Figure 1A is a graph illustrating capacity comparison of some MIMO

modes.

Figure 1B is a graph illustrating coverage comparison of some MIMO

modes.

Figure 2 {llustrates schematically a coverage based mode list.

Figure 3 illustrates a distributed Radio Access Network {(RAN)
architecture wherein the present invention may be implemented in the
serving Node B of the distributed RAN.
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ilTustrates a distributed Radso Access Network (RAN)
architecture wherein the present invention may be
i npl emented in the serving Node B of the distributed

RANFi2{¥oe 20018/s6-46€24 cERITABRIORAAI0Y0R84s Nt RURAN]
illustrates a centralized Radi o Access t.wor k %%Ré@ma
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| NPLeRRAL B6d Bf the RANISRL d20dealdesk gt&fﬁy SHE Ra@So NBtwork

access gateway or a Radi o Network ntroller. 5
Fi gbeBt®Uer| ustrat es how the UE |istens according to
the DRX cycle inidle state. Figure 6 illustrates the

ar r epAEEMRELAHShoE the NBsRABACLIRIhE to thODIRX dydlSin idle
a flowhart of the nethod according to one enbodi nent.
10 BE&i | ed description The present invention is

adapted to be used for the UE and the network (e.g.
assegh At iRt tes He 428h8eNEhVREdorSRBIH UrembbBteelP

track of the best antenna node even when UE is in
idle state. This necp?gni smnmay, al so _avoi d unnecessar

hand$EE ols 2 Bprchad i dhe gqihad pecersipg fyere prbogigment.

best node during idle state it is easier for UE to go
directly into its best node when the UE returns to
the active state fromidle state. The basic idea of

the present invention is to create an antenna node
Iisi——%@metm = d to as a node |ist conprising the
antenna nodes that are supported by both the nobile

termhe q:léﬂeﬁ’d’iﬁ ihh@ltﬁtgi %Mapta:m@o aet@eﬂ&oﬁ&mlmmd e h&twork
proposed to be. us en selecting a. syjtaple antenna
odle & FPEH Shie O oSt crt gt Eid Rt apgRes the
st abest aRhhaSAbad cPdithwhbn R NIRV RIS skheMHibenddhadnisiinay
i dl e nrode and when no UE neasurenment reports are

avaPlsgHINoid FRRECEIRaTYBABAPYSTOT S HHPRES . Fce e can track its
POt @Bkl AodBRREMd I sGADitA8 ehSiePHhYUELS RUBRRhStDUs best

the nobile termnal and the correspondi ng access node,
e. g magsohen tiop MEerierns & thesagtpveateld from idlecstaiobi | e

term nal by the
The basic idea of the present invention is to create an antenna mode list,

also referred to as a mode list comprising the antenna modes that are
supported by both the mobile terminal and the network. The antenna
mode list is proposed to be used when selecting a suitable antenna mode
in different scenarios such as low activity RRC states, call setup and at
handovers when the UE is in idle mode and when no UE measurement

reports are available.

Thus the mode list comprises all the potential modes that can be jointly
supported by the mobile terminal and the corresponding access node,
e.g. Node B. One mode list is created for each mobile terminal by the

. corresponding Node B or aGW (access gateway)/RNC (Radio Network
Controller) depending upon the network architecture. The following
notation is used in this description: Let Vi s be the mode list for user i,
i.e. modes supported by the i:th UE and the serving Node B and the Vyg
denotes the modes supported by the UE and Vyoaes denotes the nodes
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correspondi ng Node B or aGW (access gateway)/ RNC
(Radi o Network Controller) depending upon the network
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description: Let VM. s be thegnmode |ist for user i, 30
i.e. nodes supported by the i:th UE and the serving
Node B and the WE denotes the nodes supported by the
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donriteQOOM Herceatilk) @aﬁd p@bﬁﬁs rveqogoddwpicayxer@ the ysf8Maystem
and are therefore rmlnlgg ecific to_.user
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per ceII Sim|ar t he coverage can be exgr essed in
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€. OterhtBMeSit %t%ro? x5 whBsthMelds ReFRCBLl, s, 1098 v?b»ﬂs@users or
worst users wWill be located in the outskir

bor d€th petsieniije. dihet e waapt usapraviddorated 16rt?1é éﬁ*ﬁlﬂ@&r{wﬂ
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percenti | e“user t roug put at cel &1 ver sus served
THE:

t r afsexs inode qellv Brgghecs perqemﬂ@np@n ghipjat gisead! edge
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r at t
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e ERroubbE e id i uRtRRE At 35 SRS Ui efornee
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r manc

roalef B AR eTTon R Fre Hracp B qBRHE Lo listis
also referred to as criteria based mode list, where the criteria is the
performance measure. Information indicating the pre-defined
performance measure for the mobile terminal is retrieved and an antenna

mode from the mode list at least based on the retrieved information.

Figures 1A and 1B illustrate the performance comparison of different
antenna modes in terms of capacity and coverage, respectively. More
specifically the results compare the performance of receiver diversity
(1x2) with that of 2x2 per antenna rate control (PARC) scheme for
different types of scheduling algorithms including round robin (RR) and
variants of proportionally fair PFT (Proportionally Fair in Time domain)
and PFTF (Proportionally Fair in Time Frequency domain). Figure 1A
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and IB illustrate the perfornmance conparison of
different 30 antenna nodes in terns of capacity and
coverage, respectively. Mre specifically the results
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Freguencyr dapidy) . Figure 1A WO 2008/ 076024
PCT/ SE2006/ 050601 7 depicts that irrespective of the
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(PARC) sche outperforns receiver diversity (1x2) in
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the servin ase station. In_ order to creatge th

o B r D AR S Bl Coveited Tty SovEheRY FatsebML Von o
needs thoshted m‘st eﬂmioﬁes hetigeordeaso ngereasiap coberage, i.e. Vi cov=
cov e. The %ure shows the a al

r angfi}h 2 -G @f b &Ny $¢ daﬁ%é?m%.w@&oﬂed by

for th@QJE“hﬁBQﬁE cBASp&I@ng Mejieas. coverage based M
(VML COV) is the sorted lNist of nodes in the order to

i ncreasi ng coverage, i.e. VML COJY EE3]1, 132, 3N) .
As Jhsrcsncreedised wede listan Gnmreused foswitel to ot

SUPRMHLEhDYE id %c&x‘ﬂ@d H@s@'&@' tihd) @elPBBﬁfé@ﬂ %gﬂékgtd\l%?ea%e

The cover age base [ist can thus be used t
SW tcevenage he HBproye ﬂmmrﬂﬂwnﬂoréw &&at ed cl ose to t he
cell border in order to increase coverage to inprove

t he seondi g' dfsr Eﬂferia!%éﬂ'fas éa;;adu?réa)h 28 U@éd ¢ kit @

such as paC|t can used reate a

cor rcgsr;@@mm@@grm@@e liﬁfs tln that eangtthedy éVf!il?@Nﬂéﬁwsl stiglide
modes-ghaldeo %9 thEHeAF&PLALRS, FOr 'iljébgaﬁﬂg Sid Sgsaet %f a peak bit

criteria. C]lgor | s ance 1 n case of a

bas edtenipaked inede lishght ifirst meddehsH é:tel thbemertélaib paotities the

pr o\fﬁgzﬁﬁﬂrﬁ%eak bit rate to the users. In case there is a mode that cannot
fulfill the desired criteria at all that mode can be excluded from the mode

list,

The main advantage of this approach is that it allows the network to
fulfill the demand of user. This means a user desiring high bit rate can be
served (i.e. mode switching) according to the capacity based mode list.
This means after reaching the lowest mode in the capacity based mode
list, the network has to do handover to make sure that UE is able to
achieve the desired data rate (i.e. maintain high data rate).

The criteria based mode list may be created and maintained by the
network element e.g. the Node B, the access Gateway or the Radio
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node that cannot fulfill the desired criteria at all
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network to fulfill the demand of user. This neans a
user desiring high bit rate can be served (i.e. node

Sui . ; Lty Li _
Th MERLO CBERONE Bkt HRrAhe AP 0o RR PiRe eplnding
capappnythp asehitendure, 3De lcrigeria bhscchetodoist ikhall the weated by the

han K Rﬁ@g@ r N ; I.S . ' he
des?h?’}eﬁg Bdé\'?a r ter |d%ggﬂma r?&gnnt}%bllga% ‘%g?‘ée%‘rg’gie@‘.& he
cr i arhitechaeas dowbeibeddielomay be created and nai nt ai ned
by the network elenent e.g. the Node B, the access

Gat j

o NGy Sl AP PR SR FTRHE M berhd b el oy be
Thusraéedadidngaintpiordthehal@hi t ecture, the criteria

based node |ist shall be created by the Node B or

R ' ' . :

ar chrpoRe; § PEOL WU o S heBEHTRS Rl ifrantion may be
not édplemantedeTno estinedwodf 306 dagraedishtibuirddRAN @n;rchnixﬁe;cture.

b d ' ' j UE. Fi 3 -
Do SRR P AL ARV o) Do PRI e Some
i mpHenentethe Node Bi 3G2-Node \B863 di@rfaas (lagithblink&uitdallows
per 13% FRIHE Hidapiodi e SPrRRTRY. THD Uit eFit e 1 MIMO
hlf)?&nﬂe%aﬁﬂﬁtﬁes&o&% septiag Nace K B0gi The séivitks NodOB 302 is

al | ows

t he exchan of i0 ated i nformation...The
U S0R0aig DA P TE e e dS B Bt o Moip chmbiitics, UB
ser poBGabaBgitBs 3 thg‘%v@rﬁéﬂte@ﬁ;. g nBingOdpd:$ the number of
the node ]ist 305 bas%gﬁon its

configured to create .. ba .
omcsig‘a%gﬁichﬁ§?elt9@&rsb%%éw ore &Siteiig beged grasisiists
cri beklt andPRRRMEINRE BIPGR deh@nBWHRB 8baRrUEt eri a

desired, there can be nore than one criteria based

nmode lists built and maintained by the serving Node B
302 b spmoEpRlisalns PRy Plsa PoALvaTageRps-ihas the serving Node

adv @ew ameSs (cbalighhRl ®@edrvhRGa NP ARiInRid A% rRkAR Haled mode List
configured to create and maintain a criteria bas

d t ed
mod EOTIPERONABE @ daRfitipdeds 8084 dbe Uhod@ogl-gubedargqdlode
UE $08.a Noe B it iAE 93¢ is\NdRicté B hppabRdeniy hapiddtat a
UE is predicted to approach, which inplies that a
handover or cell re-selection to the target Node B likely will be performed.
It should be noted that handover and cell reselection are in this
description referred to as cell change. In that case the serving Node B is
required to communicate with the target Node B over Node B-Node B

interface.

Figure 4 shows a second network wherein the present invention may be
implemented. The second network has a centralized RAN architecture,
where the central node e.g. an access gateway (aGW) or a Radio Network
Controller (RNC) is configured to receive and process the radio related
information. In this case the central node is configured to manage the
criteria based mode list since it is aware of UE and Node B capabilities
and the central node is also adapted to decide the suitable criteria.

The multi-mode switching function in the network uses the criteria based
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likely will be perfornmed. It should be noted that
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referred to as cell change. IB that case the serving
Node Bis required to communi‘cate with the target
Node B over Node B-Node B 25 interface. Fi gure 4 shows

ol e b Wicke EERCR diRaBhERI0 thYeh Ao A%
ar clatitesia basgd meklerlist chn atenbe abethcrdeomugmﬂan veitle €83 reported
donf B poRolity Byl Bikur RN 30 stk A Sigore

i nf oroviet iHorweven adﬁstst&:hslmvleh VEcertsatenmane ars not always

g?ﬂzleg!]&'?beig ltn n'% %«f tbge eﬁ@&%g’iﬂ %rbasi% ﬂq’?t{t:ﬁlé)g regy gither on

t heitsentn memudaneﬁtsah&ﬁcmdwﬂmb by tldebaske stdt®dn in the uplink

suita ecrlt . _The It'- ch| unct.i o .
" PR aEhered el Pt the VEIFSnalih Shadshins somede s
PCThbb2d1Go020ad hn shprogdatd sltehfa 3Bd&ST th_e rm_de

appropri ate for the gi ven scenario. The criteria

bas nmode |ist ¢ so, be use C unct on wWth
e Rt o dreaSiteRe i 1V peinbr hBe el %ﬁma mode
I nt ewitehi)g darifglaeelll setsip a@d@mgﬁéd%elmv\ever

st ated above, UE rreasurerrents are not aI ways 5
hat case, g ne

)
s Ly teaReBROE s Bt a dhariiios TGS states
ar eiglphes ﬁyattﬂtﬁUma@h@hktﬁﬁ repoitth ant}pbdz Bkaildile t Be low

{ o SRUEEY 188 thls GrRgePtpB rebria exe R b e s ates

ant amanﬁﬁdeus Astgitivd (IDG Bvéd. th ERA RhsWWcagd WHehYUE is in
RC states and_antenna npde 10 switching during a

c aI fdlg statgpcell £CH state 98 @%P Gl stade-peie Blakss

mdﬁe%ﬁéﬂ"‘hﬁ%ﬁp IG5 B0UOVUIRGE Nk byheRREUE) Ef'&%dures in idle
inplies that no UE neasurenment reports ma

avafest @d pyogegiyresafor ioglirpsqlection iWQﬂﬂ6§¥ije§mdﬁ ptAsopgreed
ref %ﬁ@dﬁz@qu &91 %o%ﬂé&%t%t%ﬁ 1):0:4 ﬂé&&%&hqﬁq%@g .

reception ééDRQ iS occurs when _ _

in gonpent Gein %@itwp@l the grigting lwnmagtdas@lbemm
St abeHPaAfE o 116k, ofIES YriPGLal 1%&% T %&g Bss |

Equi prrent ? procedures in I d cale and proce ure

f or apd|BvoleeseUniversa Ternrestniad Rrdia Acoeks NethwrhdE€HRAN);

f or R’z:{dgr Rieliie Hotba RpedsOPH i b TEE & whin in
connected state is to save the UE battery consumption and at the same
time the UE can remain synchronized with the network. This is
particularly useful in the packet oriented system where there can be
inactivity periods between subsequent packets within the same session.
Hence in this scenario it is not desirable to terminate the session and go
into the idle state if no packets are received for short time.

In low RRC activity states the network alone cannot keep track of the UE
location in the network. Therefore, irrespective of the access technology
the UE in low activity state carries out cell update (in UTRA) or tracking
area update (in E-UTRA) whenever it reselects a new cell or has entered
in a new location area. As shown in figure 5 by using DRX the UE only
listens to the network (paging, broadcast etc} at certain predefined times,
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Uni versal Terrestrial Radio Aﬁfess Net wor k ( E- UTRAN) ;
Radi o interface protocol aspects”. The aim of having
DRX node when in connected state is to save the UE

Pal haile A0 BTRALLON A0, B thilBe8aTBod | T the LE can

remal n synchroni ze e network. This is 25

particularly useful in the packet oriented system
whe Eéther gesvednonUE ¢anagalecti thy mestiappsopdaigeande from the

SUbS BB HA RLERLE 1 Wl e{ra%%%g%@%é Egﬁngiéi%ggzg thdUE

this scenario It 1s not desira ferm nate
sesshuragnis heconingovarhe. Indihe rettwoek tismanpzcdenes whes it

recej f.0 | e, Vi t t at

t o s kUL ke HhiBal RV SRt el ke cto

| oc &vimbhe DR, o thet WBrdide Thisrcahdreedong basgeat U of

t he hnal. he UE J.R-l0O tiylty . state

car PRESERGpbEE N0k s tERRy e tft ik
updateeption rRodHRAe Wk Histeas tbtthe estbadt enif atehe aalkleupr
has.entere in an | ocati on area. Shown in
(oISt oult Bonal PRI B Ry pr BRI eph the walkeup
net tkn{@a@sperially ankRE@stcletiengtatis ¢ad, .9 Poagebhdgdo get
times,. WD,2008/ 076024 PCT/ SE%OOG/ 050601 10 ternmed as

t he SREHCAT TFHECHTR SaRE: iP5 AR HePeARSIRta

UE parfofabeth DHE nili arelpsOffduah d0ESarctiad thBSe in the
criteria based, node |list whenever necessary for
exafiPFeCShAe Y feSiDee t%%mévq@d SEREHN g oFsasuyement

t he sagiptdy. K Thii fsliGRmgheIlcoRay Mialkdd didrihg eetwak Badedl mode
updat e nessage (cell "update, tracki ngﬁar ea update etc)

f r ofif P RO hayi{ e myasyrgBerhiepogien Netwerdnbassaswaden
UE sapagsti @RBibs thavht, € hhaio 0B aditv &%@@%&dﬁg on the

di scontinuous reception node). The UE listens to the
net REFROEFATEhiechpe apglisqussed abpunpedonns the agtanns mptie
per torpyspasurenents in between the wakeup 10

i nstances (especially if DRX cycle length is |ong,

€. 0if BeUB e ds) r a;fblrg %%?sﬁyérhé&ﬂs%tmm&t‘??&gr{é%%%e during its

sanpl es. But gener @ﬁ;t e neasurenments” per
DRXWigheup dntervals dshew thergtare delipeingposeibililiesse i n t he

connect ed node since the forner would contain fewer
MeagUhR oS SR ey ddifiel Bl MM I¢hRSs YA ¥ -
during networ ke%gslg%y node 1@ sel et on Wi ﬁ%u EE‘ Bffintains
meadif eweant maeerts. Net work based node
Situation may arise when network can decode UE identity but not the
data part of the UE update message. Thus if the network cannot fully
decode the UE update message then it switches to a mode improving the
performance measure e.g. the coverage and requests the UE to switch to
the same mode. the antenna mode is according to the present invention

is selected from the criteria based mode list.

IF the network cannot fully decode the UE update message then it may
also determine the uplink coverage by measuring the strength or/and
quality of the UL received message and thereby select the appropriate

mode from the criteria based mode Hst based on the measurement.

IF the network cannot fully decode the UE update message AND already
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selection inplies that e.g. the Node B, aGWNor RNC
depending on the network architecture as di scussed

w@bwso7qes f orns t he ant enna node sel ection: [PCT/BE20WEIS0601

does not report neasurenents jn the update nessage
during its 20 wakeup intervalls then there are
follow ng possibilities: If the network can fuIIy

decqde he U e.then it mainta

cur peseeg et &RF o BR BRRHT b B dielPadbRld RrovigiBe tne
decbdst pdrfordentdetipedriireipt) thba nethabdrk will inithtet enddiver.
updat e nessage. Thus if the network cannot fully 25

decg.gF ﬁ%‘pé’ﬁ‘gd“‘?dat e ss a @ﬂnﬁﬁsgﬁffgﬁea%g Sif“ﬁ . &lection

covetrgdlB mearsmths réﬂ‘iEtELE‘et ovashablec el the UReusdte message
node. the a nna node i,s accordi,ng to the esent
nEiRDieS U B Ratteanen R o pret ilebs B0 Selieibibhe
lis he .net wor k nnot fully decode.,the, UE

oo Lt TEBATY TR ‘?%nmagafﬁa?%ﬁ PREE R I Mok fas an
cgve%a@e t@yfaf@gﬁwmegnwtesaweﬂgh%ngrthlanm nmh urénieffs. The
t he cei ved nessage t her eby ect e
e PEBFIT n AT rR o e in S G Rg peth UE
bas gtaglrdien tFeasi freneplink h&a@h@erﬁ@ﬁmdhe%ﬂﬂ% bhsd dthtion.
decode the UE update nessa AND al r eady

2008F G7asiRl sete SEATIBPRHAE AN enRA spRdetslerfedifion the mode

hi ghgstan e 8oldly Basdd6n & ENG B R kY] di ng the
best performance nmeasure (j3N) then network wil|

| ni i @kUm @Imﬁ%mw{@ﬂﬁaﬁé&t& PN ﬁﬁte@ﬁxa%d@ Préi8bhg a
duri ng network based npde sel ecti on whe

neabefenierioragace meapureghuld heselgcted am% éwugztapaatr%ode
MeS 5AYRd %ﬁ@&é@?&f&%&%%&%@té aPEAIINE "B Nwork

its vvakeu time the network receives UE

mea¥il Extate hepdeies. Anexampee e whsnktheddE a fargpttiisra edd! and
car e Méhstign p%ﬁ!s(?ﬁh Atk Hfdt'?:gv&lr%gﬁ g@bad r?"é)il trl;ig fusrent

measurenents. The “net vvor can al so

decagtﬂymabmwc; Abaiisrhaigg beed isube mrigbuaeneds of tisompde list
upl i ARtAL SHERLSt . done by the base station. 10 As a
speci a case an appropriate antenna node sel ected from
t he Imedditidn &t nataerkdased stodebadedioon thh ¥EUBay also perform

mea t It u t nd| at e
ant ﬁ% gnmrf‘r% %160:118\1/1 »gﬁzr(]:H g@%?rte etgearé I? ode Qe Quon In
shotihid dase $81 et qadrfami meaanbﬁmmas mmd:e there are always some

pilot signals sent by the network.

The UE based mode selection may be used as described below.

The UE may select an appropriate mode based on the downlink
measurements {performed by the UE]} and/or the criteria based mode list.
The downlink measurement value range will correspond to a certain best
possible mode listed in the criteria based mode list. As before the criteria
based mode list will be set by pre-defined rules or by negotiation between
UE and the base station. As an example if the measured value is between
oy and o; then the best mode is fi. Hence the UE shall select the best
possible mode as explained above and request the network to switch to
that mode.

If the performance measure such as the coverage of the existing cell is too
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then the network 15 will initiate handover. An
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measurenent reports indicate that coverage is bad and
the current antenna node that?is bei ng used is the
antenna node of the node |ist that provides the best.

b e R T g e
r ef ¢h¢ edidrin BasddEmiods ¢idt andeegedsts thonetwork tohivatdarethe

can gerf rm meq?suremsnts since there are al ways
sorrﬁorrﬁ IR IRAFS sent by the network. The UE based

e ol GRS o

25 ARE SN ﬁrmfﬁas&y(cgﬁé@nmmet ﬂned&gi\n@dmbegth@vemge then
criteri %1 sed

lis ['in asur
Ol BBt L B a o Remas st he el el Gedt Featients the
POS gleblErkMROchdrigetite del iéﬁﬁleﬁfsl hgidveBasatonmedeus call change
Asbeforethe criteria based node |list will be set

pr e {feesplegtion) isLeperally grnsoRy His BR weemepsrating lawele thode.

t he ipag StREHARd MSwabk @eséﬁsh@d bén Eﬂi'&mé@@% Ha@doVer) ¥eused
is between 30 a7 and a, then the best node is Pi.

Hen&eerhdE i i sami-coansetedhede s sentiddlsi Ispdelmby seniridle
explaifiesh @H?Mﬁﬁ Zﬂﬁdﬁg@ Yo able! {38208 HhaRkely gﬂmavmt; fagtetzﬁ to the

t hat node. or rance neasure such as

covachgerkopnlyred thy |1?§@X irptaards. in thyoother 2@9@/@?@@)& gemains

PCT 4@%2%91

gi ving %?@ggper%%c%%agﬁngﬁg%et e crl écrkila
bas eecaivaldata withantgeingubsrugh the foonabitics obthaalbsetup.
the corresponding node. |If the performance neasure

such aotiBhelouhiike SOURIABE chitiel AR Bl ot BBBaEd or

areay operating w eg|V|ng
c ov dbyd combingchBEURGheerkhnsedomods Isylep@gelle dow activity

thef‘\??%ta‘(:c 'a're ?élbhrequests the network to change

t he req u andover). Autononous cell change

(or resel ectl on) is generally done by the UE when
opefatrilmy, e hdide avattdiing chthehpreseheinvhatidn npayelsk be used at
cont aﬁllg_gpcell change (or handover) is used 10 when

UE i'sin sem -connected node (or seni-idle node). In

sem -idle node on the one hand UE is able to save

bat tAdrthe dime of CEl béisipetie W willenter into RRC connected or active

state from an idle state. Situation can arise that at the time of call setup
the UE is not camped on to the best cell thus the serving ceil may not be
able to provide adequate coverage using the current meode. In addition
channel measurements may not be available at the call setup. Poor cell
reselection can occur typically if UE is moving with a faster speed and
using long DRX cycle, thereby preventing UE from doing appropriate
measurements. As a consequence the UE may be far out in the cell.
Admitting the UE to a new cell may lead to call setup delay and may also
result in call blocking. Thus the network may use the same rules as
described above in conjunction with the network based mode selection
without and with UE measurement reports and the UE based mode

selection.

In addition, an embodiment of the present invention allows trade-off
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network only at the DRX i nstances. On the other hand
the UE remains well synchronized with the network. In

wao kiog/ov@ay4 t he UE can quickly receive data w tPOUSE2006/050601

goi ng through the formalities of the call setup. 15 It
shoul d be noted that in pract’i3ce ei ther network based
or UE based or hybrid (combined UE and network based)

o SR SR BB b R B BLE g e oy

I nvbatavoidetidy chiagine ta aadumnna:aiddemng a mtdktpﬁrfmrxance

tinme of ca E w ent into RRC -
conTegeutE gt EabPOLE & B ot i e ArLaSieRrg mode providing
Si t afeiten coddrage inSey b aéleaﬁedtxhetetatirm petfoemlihg aellupselection
t he UE |§,&got canped on to the best cell thus the

ser® ey not be able to provide adequate
coverage using the current node. In addition channel
neasmmemm i ity niode iP genvralll adhredhs thie r@@iéctﬁﬁi mndover

Poor cell | ection ca i f UE
iy PN SR I SRR A e SR ve same
t hekehyie rfble&ﬁntds&&cﬂanf B¢y, e 3RS BAL @tfect ansmg due to
neasurg_mants a consgquence the UE mm

in teRiTedrent hapdavers/fgl dpeel %@W%erﬁ%@vt% &P |Ce aﬁ&%\ahwid

to galdvoRRHWS BiRlchYasAhshs Y. Phi@y! 8&Uhinddves #hdy not be
bl ocki ng. Thus the network may use the sanme rul'es as

30 é@g‘éqﬁﬁﬁéb’ eppistachdue i lﬁ%‘tqfé"ﬁdw P Pthge NEBY NG Yesources in
bas egl Eéﬁg@t RBLEH WF thé‘!et ﬂ%ﬁﬂén@ R M- dEwWIRASH dg BAR B
reports and the UE based node selection. In addition,

an enpleiiEfdnprerenthamsceswy CER hAngenangd agigby maintaining
tra f ALY B tES
rmdgﬁ%,g\nﬁt cﬁgng ané:%gﬁgﬁlg% ﬂdﬁgﬁ&%}é gé&@[?r]gf a cg‘s[e Wing
changlesagy bbesgdoi ded by changing to an antenna node
giving a better performance neasure. E.g. if the UE

IS §@n1 g%odé“s&di&"xlﬁg'zé mcﬁ@at%ﬁttg%areﬂﬁgﬂgd Q#@Vﬁdjlf:élgch& e is

better Tovera sel ected I nste ormn

a elindicated| t@dften mqunsdi theantdrehestwork perfprme @n@de switehing.
node is generally termed as cell reselection. Handover
in r J '

oc gtg%gr csrlar%% 94 lrg%g‘?ecf éﬁ{i e @P%Lﬁl 4(1& s fé f‘gﬁ?’f G tehWork
Sec 6insH affernpts (@ svgttmtrghme atodar i $t>0 di.elue nioale gmmg a better
Lgﬁgugﬁgﬁha”d%}?{- G bodeSSi! SHLORe REBPE &dSee. Then

the network is configured to indicate to the UE that mode switching

instead of cell-change will occur. Then, if possible, the UE may report

measurements adapted to assist the mode selection.

If cell change is required and current mode is the mode (B} giving the
best performance measure, then the network directly performs cell
change.

Thus the arrangement 600 according to the invention is illustrated in
figure 6. The arrangemeﬁt 600 comprises a determiner 601 configured to
determine a mode list 606 comprising antenna modes 607 both
supported by the radio network and the mobile terminal, associating
means 602 configured to associate each antenna mode in the mode list
with a degree of a pre-defined performance measure, retrieving means
603 configured to retrieve information indicating the pre-defined
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handover may not be successfully conpleted due to
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target Node B. For these reasons, nulti-nbpde swtching
can be exploited to prevent Wnhnecessary cell changes
and thereby maintaining the on going connection with
an acceptable quality of service. Followi,ng .15 r S
my PEEOHRCE FEAoHrS Wardte Teale frmpls A ekedar BOThe
I eqebhBgurteld ®© selértGel dntehal 3hodeSromeCabad lisbabRast based
requi red) then the network perforns node switching. If

cel EndhgigEIsved IBIMAPtand the current node is Oi (i

< N, the network first attenpts to switch to higher
modgheiarrdrgehert m&gx b iFAEMEnidNE 2nddd fifthe 2io network or
performance neasure) I1f_ possible, otherw se perform

cel in & hFe Whetein theenoria Rey beiaNeda B KiVeqr fGW.

indicate to the UE that node switching instead of

cel ysdiatgeaahbe@efitls imfflementdd PO Mterork N@eldeldt®or 604
report _ nmeasurenents adapted to assist the node

sel &y ba luntherepniigifgd de mantaip @ swacaheP CorrgRedsEgen the
IS t09ieRd enfothihtiBh s RefolRGtior Thhefle ﬂ&ﬁﬁo@kﬁ@ﬁ%}% to fully

measure, then the network direct II%/l perfornms cel
chaslgeodern gecaivrs miepsadseitit 250G Tavpdntn mgssage fram the

i nventieaiis illustrated in figure 6. The arrangenent
600 conprises a determ ner 601 configured to
determi ne a node list 606 conprising antenna nodes 607

bot KugthesuBposeleefop pOtaay haiferiher aerficursd toseritbpioan
ter ghidina ARG IthE momaRst @%ﬁ?"ﬁ{%&“ Fa_@x%hﬁance measure

associ ate each antenna node | ist wth a

degithan ghe gupieat gaténmaimede vdrarali de indigalgadhat the current

ret oL e g nIRRN A ' =LY, +

i nf glfn?%tl on 1 nglﬁ)gg??%g tﬂebg#éﬁg% (?eng%ta%%eez%&é[/iso?gog%ﬁ
PCTe8Bagh asasaeahed shoymr f or rance neasure for the
nobile termnal, and a selector 604 configured to

sel qg reBe A MhE Qﬁ%nggﬁi&a{ frpagl]élgg cORPCisk 3 irnfliatof 885 configured
base on the retrireved I nformation. The arrangement
may thynitiapt e el tobdnge whendde retriqvied inbdirationt conprises

5inR %Eg ' e ' lﬁ% r
aG\ e Htgﬁe a? %gir%g%%g%?tgﬁggi np ee%erﬁﬁgglg?%'}%hse ot toa
net \igher mhde seleeowis B6Upossilyiebe further configured

to maintain a current antenna node when the

It should also be noted that the retrieved information comprises
measurement reports performed by the terminal also referred to as the
UE.

Further, the present invention also relates to a method illustrated in a
flowchart in figure 7.

The method comprises the steps of:

701: Determine a mode list comprising antenna modes supported by
both the UE and the network.



retrieved information is information that the network
is able to fully decode a received nessage such as a
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sel ector 604 may be further configured to switch to an
antenna nmode fromthe node i giving a higher
perfornance measure than the current antenna node

ed that the ¢ t ; d
doed ORor=Sr VRGP cuore s eampriadct §ct Tggeq of a
15 enewuglinas pdefeemhhed nafaevee, Marseouag thé htvdes in an order

arr angenent al so. conprise an initiator 60
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r et m@kegrdvitfegl mati on conprises information that a
hi gher antenna node is required and selection to a

hi g sel ection i s not possible, 20 It should
als%%gegﬁg? 4&%9?%%?*%@% eimEdiaiRerdi C€es
e A SihERATRE tforr @RAnbEil eirhahAEsh e dilitertadifidiahn. #.80n
refe%%ed to as the UE. Further, the present i nvention

I s riBIatign IngicatRETHE FUFTIR SoVerPgn SITHARONIOf S fapainal.
in figure 7. 25 The nethod conprises the steps of:

70170Rekelett BA ahitdmiEe Mdde! frGarRE iBoIlSIYEeAS TREaon the
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based on the retrleved i nformation. 10 According to
enbodi nents of the invention, the selecting step 704

is replaced by a step of initiate 705 a cell change

if the retrieved information



i ndicates that a higher node is required but no higher
node i s avail abl e, i.e. the current antenna node is
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best perfornmance neasure. WO 2008/ 076024

PCT/ SE2006/ 050601 16 dCains'1. A nethod for a nobile
t el ecomuni cati on network for selecting an antenna
node to be used for comunication between a radio
network 5 and a nobile termnal operating in

di sconti nuous reception node, conprising the step of,
-determ ning a node |ist conprising antenna nodes both
suppdrited by the radi o network and the nobile

term nal, characterised by the further steps of: 10

- assoc ; B8 P etk
degroc oy BadTEER ARG RATRFRuhALR NG ok seltctifgn
-r et r i aviehgaiméeds Hab¢ ored fui campngicationgraiwgen angdio network
per f or ' Lhal

P el octtd TaoBRo R in o E B b B b2 ecdt¥on made.
based omnpisSingltberséep pbved i nformati on. 2. The net hod
according to the previous claim characterised in that
the sel egling.s i ! M

initiati ngéﬂg ce hg%%‘%gé%ie{; @ﬁgmmﬁgéétggggkﬁﬁ?%%% on

i ndi cat esuphpattedibydheenrdn neserk sanddfeimelild teatninal,

provi des but no such
ant enna ﬁoggg‘%t;egsfg%ilgl{qng%%gq@%%tg met hod accor di ng

to any of the previous clainms, characterised in that
t he net heasdosidting eandiniednina maodwoitethienmptie lishdith a degree of a

craim oty gt i Rt RARE R D oo £ 2 Node & 25

5. The nethod according to claim3, characterised in
t hat t he -rrddeving inforRedion iNdiaatinig {Benre alefined gerfammance

access e 6 . ing to any of
cl ai s qu’g?a\g%%rf%fc@-eg:}?'gggé Pe%%ﬁﬁéﬁ%@hen the retrieved

information is information that the network is able WD
2008/ 07602eleROTY SE20061:05080E from the mode list at least based on

the retrieved information.

2. The method according to the previous claim, characterised in that the
selecting step is replaced with the step of initiating a cell change if the
retrieved information indicates that an antenna mode is required that
provides a better performance measure but no such antenna meode is

available.

3. The method according to any of the previous claims, characterised in

that the method is implemented in a node in the radio network.

4. The method according to the previous claim, characterised in that
the node is a Node B.

5. The method according to claim 3, characterised in that the node isa

Radio Network Controller or an access Gateway.

6. The method according to any of claims 3-5, characterised in that

when the retrieved information is information that the network is able



17 to fully decode a received nessage fromthe
termnal then the selecting step conprises the step
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according to any of clainms 3- characterised in that

5 when the retrieved informati‘on conprises information
that the network is not able to fully decode a

recei v r ng
Ctop aoialyIRE6E: ArER el SdP ft MIIPbiTaLE e
node fsebentingestap denipirttes ghe stap of thaghsnipg afarmerdcntenna
measur O&gan the current antenna node. 10 8. The

nmet hod "according to any of clains 3-5, characterised

in that when the retrieved information conprises
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of evi GREAGHE hem 16 CUTEHilalleRps GG n t hat t he

retrieved information conprises 20 neasurenent

repar fj'ﬁlepﬁfeﬂ@cbclﬁadcdmiﬂg@hd@f off dlaims 345. c’fhzﬁaﬁfﬁrm inhthat
accor di o cl.ajm 10,. characterised in,that, n e
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provi des hi gher rformance _neasure er eby
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25 t hegerfdienfifleatibadireheR the sERRiAS 8tbybi repRicel @ Bk step
initiating a cell change. 12.The nmethod according to

any ofoldnBiatinga gell ghapgkt eri sed in that the nethod
is inplemented in the nobile termnal. 13. The net hod

accor ditnieth6d abedriing & a6t 8l G8ehd 5-4, tMarh&Rred in that

retrieved informati on conpri ses downl i nk neasur enents

per f orthsdeceyed meseagsismUE veslateonrssago24
PCT/ SE2006/ 050601

10.The method according to any of the previous claims 1-5,

characterised in that the retrieved information comprises

measurement reports performed by the terminal.

11.The method according to claim 10, characterised in that when the
retrieved information comprises information indicated by UE reports
that an antenna mode is required that provides a higher performance
measure whereby selection to a higher antenna mode is not possible,
then the selecting step is replaced by the step of initiating a cell

change.

12.The method according to any of claims 1-2, characterised in that the
method is implemented in the mobile terminal.

13.The method according to claim 12, characterised in that the
retrieved information comprises downlink measurements performed

by the terminal.
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18 14. The nmethod according to claim 13, characterised
in that when the downlink neasurenents indicating

wo bas/otdoes per f ormance neasure is below a PCT/SE2006/050601

pre-determ ned threshol d, the1rg5 the selecting step
conprises the step of switchi’ng to antenna node
giving a higher performance 5 neasure than the current

chay 30 TRSATRRRABRIR AP L efiolcPkeed tn thathen the

i ndi catawigirthateashemearts ondeatieg paistireepdrfornal@measure is
re-det i_ned reshol.d,an e, termnal 1.s operatin

N h eV e aRAR BTy ik B alechBe i Ao Fses
nmeasurtee stée oflwiethiagtto aptaiepniciergyhngeckizhyr padoaiigfce

of initiati ngtgcel chang}g. 1cf. The net hod according to

any of MEHETE] Fﬂ'stl,leé:ﬂg?e 8% %ed in that the

performance nmeasure is a capacity measure. 17. The

met hodlacmetlthdgedoodimgytoafiainh @3ctharmtdridéd in that when the

characjieri.sed in that the. perfor e nmeasure is a .
cover é{f ieasurEEnays ingic ﬁpgﬁ%@%m@q@%@p%&re 18
t el ecayElniacpietdutenainsartréDiold aheahe Rgrmal &n&éﬁeﬁﬂﬁng with
node to be used for co i cation between a radio

net wor e@ﬁ’&e%mqreeglwng%ﬁ gﬁ"g}bﬁ% PEEPHYapRe measure, the

di SCO@eldd:@@lg%tgﬁ ELRiplaRd HPHR: step P ihisiafitgdelehanptner
configured to determ ne a node I1st conprising 2

ant nodes pboth supported the radio network an

¢ he Tt o fromuflinEein A i e Clainisy CHSSERHERREgR that the
Means eeftirhiihce dnéuas 398 icabacipglrasitenna node in

the node list with a degree of a pre-defined

perfgrgance nmeasure,, retrievj neans_confjgured to_,

et o7 6 eqoawqgﬁaiaea&?frfgl_gﬂlﬁé%l-ﬁ%ep gractetised in
per f orgaBOCige P@ﬂéﬁﬁ@lé@mehmem@m ¢vetRleBadureand a

sel ector configured to select an antenna node fromthe
node_ljst at |ea based on the retrieved .
ot SBrAit RERDEYE DD DT HeTsEERER YsbBeosdor selecting
19. Theypah@pseRode &5 B iBed forl @hRRMERIIOBSWekaA dRadio
characterised in that it further conprjses an

i ni ti ACFOEDAPE guRelile tmppe] aperatingdn discombirgeugiepeption
t he rqh&@@@%ﬁﬁgiﬁgrmti on indicates that an antenna

a determiner configured to determine a mode list comprising
antenna modes both supported by the radio network and the
mobile terminal, characterised by

associating means configured to associate each antenna mode in

the mode list with a degree of a pre-defined performance measure,

retrieving means configured to retrieve information indicating the

pre-defined performance measure for the mobile terminal, and

a selector configured to select an antenna mode from the mode list
at least based on the retrieved information.



node is required that provides a better perfornmance
nmeasure but no 5 such antenna node is avail abl e.
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18-19, characterised in that,the arrangenent is
inplemented in a node in the tadio network. 21.The
arrangenent according to the previous claim

chanactgd hagdhgbment deddial otis 1A eHaradterised i
The arrangenegt ggco?dind%%g)ﬁﬁgﬁai fo? éyggac(eﬁgfigfe n
i n t hathat hefurilerfecanspusaRerit initietarsoriigord &l Indtiatsra egll
access )

ol ai meC 70 53y Sk lEREd ANGRIR, BRARAS tal fo Bieila

f ur t hemodens refprinal! thmtrrpvidas a Retteypesiormance measuts but no
node t.ri [ tion is informtion

t hat ?ﬁ%ﬁhéﬁ%ﬁégjﬁ?ggg%?%ﬂF%ﬁgﬁlIy decode a received
nessage fromthe term nal. 24.The arrangenent

ac c 0Ty arangament acteriding ROURprevioasadaions $8d 9. n

that t ' h L QL ' .
an ant SrASERREH h Mo S BRhLEHE e n S f fode 10
per f or tencelioreabwr&. t han t he 20 current antenna node
when the retrieved information conprises information

t hat, 4t ' e

22, B SERElch? oAl 1 Ao 19580 Sahracterocd m
ar r angdradribe amderslai{pdeoBany of cl ai ns 20- 22,
characterised in that the arrangenent further

O] it L aur g
cet P2 TR pB Bk bR oo PRI L2RARH AP chirieblftindpe e
i nf or mabd®is 4 Ratlid Netwrekvworkrollarotarf addegs Gedoday.a

recei ved nmessage fromthe termnal and the term nal

'S [ | a VI . .
2 BT e N 0 TR B 008 i in
any of tiidtdéhelsalectora8{@8her hamfigitredits exainBdni anctuhraht thenna

recei ved ,messa is.a UE update.nessage. 27.The

LT anyEe s e fefevdst RGHFUIE B BRG mbln iag the network
19- 22, is\ihie @0 By 60 eRCld cBh2000Hé4¥ag6 Biom 2Be terminal.
characterised in that the retrieved i nformation

T TN NS SRAT S
char actlettithedelsetdriiatfutither configured to switch to an antenna mode

from the mode list giving a higher performance measure than the

(x

current antenna mode when the retrieved information comprises
information that the network is not able to fully decode a received

message from the terminal.

25.The arrangement according to any of claims 20-22, characterised in
that the arrangement further comprises an initiator configured to
initiate a cell change when the retrieved information comprises
information that the network cannot fully decode a received message
from the terminal and the terminal is operating with the antenna

mode giving the best performance measure.

26.The arrangement according to any of the claims 23-25, eharacterised

in that the received message is a UE update message.

27.The arrangement according to any of the previous claims 19-22,
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arrangenment further conprises an initiator configured
toinitiate a cell 5 change when the retrieved

WO pdosfon@ed on conpri ses information indicated bRCIUEE2006/050601

reports that an antenna m)degs required that
provi des a hi gher performanc Oreasure wher eby
sel ecti on to a higher antenna node is not possible.

29. The, %xhﬁ?(ﬁochg'r iv@d %@kﬂa&gn comprises

char act erl s arrangenent 1s
i npl enamseu'emmt hrepentd performsedibpdhe tagninghe
arrangenent according to claim?29, characterised in

h . . . .
eags ol ShELSYEE LR ORI B0 7P AU vt
arran mugemﬁcﬁmﬂmg comprises mrBiditiatha casfiguiedde initiate a cell
Lhal dngt Rl GRS d bR A0ARKBHLON IR E N ©

an antenn: mance measur
t han txhdwamfd bniU Evmimrvm&mttalneantdnmnlmmﬁe iseaguireddhbs

or o- aatarRich o eht EeRAbutA B FRaST G ohE LY o pyever

to cl seiﬁteﬁﬁa nedidy Baictrposeiblé.n that the 20 arrangenent
further conprises an initiator configured to initiate

h wh he .d K
PR Has PREat SRl Rl T SkPETREGeq gp, at the
pr e- detresgeinchit isiaghaheni@ddntthe mélstenienalinals
operating with the antenna node givi ng the hi ghest

per nce asur 25.33..Th (ofo

o 2R T S AlERREnh acdBak b alfh of PR uBfre iRET i A e
perf0rmﬂﬁmmkdﬁﬁﬁﬁumﬂukﬁmﬁnpﬂsﬁﬁdﬁqﬁﬂnﬂaSMMSun&ﬁﬁﬁhﬁpeﬂbnnﬂd
arranggnﬁ} accordlng to any of the clains 18- 33,
char actde #-that the performance neasure is a
cover age neasure.

31.The arrangement according to claim 30, characterised in that the

selector is further adapted to switch to an antenna mode giving a
higher performance measure than the current mode when the
downlink measurements indicating that the perforrnance measure is

below a pre-determined threshold.

32.The arrangement according to claim 30, characterised in that the
arrangement further comprises an initiator configured to initiate a cell
change when the downlink measurements indicating that the
performance measure is below a pre-determined threshold and the
terminal is operating with the antenna mode giving the highest

performance measure.

33.The arrangement according to any of the claims 18-32, characterised

in that the performance measure is a capacity measure.

34.The arrangement according to any of the claims 18-33, characterised

in that the performance measure is a coverage measure.



