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I nvention relates to handover in comuni cation systens, and especially to
handover swpDhiawswan assi st in enabling the positioning of @eriBerloower ati ng
in such systens. Positioning or |ocating services (LCS) are becom ng an

| nportant aspect of comunication systens such as nobil e tel ephony
systens. These services allow the Idcation of a user termnal or user

equi pnrent (UE) to be estinated. Know edge of the |location may be of
interest to the user of the UE, and can al so be used to offer the user
addi tional services based on his |ocation. One val uabl e advantage is that
if tHROSSHONINGTRIGGHRED HANBOVERI | to the energency services,

know edge of the |location of the user could help the energency services to
of fer assistance rapidly. There are a nunber of ways in which the |ocation
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cal cuI ated for communi cations between the UE and a nunber of base

st at | drendoveisnthat feant assistgindenaklingnthes pesioningtefevicese oReetingne Wehand
each of the base stations can be estimated, and then with know edge of the
| ocat iYAE™¥ the base stations the position of the UE can be triangul ated.
One exanple of the types of systemin which such services can be provi ded
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2 the user additional services based on his location. One valuable advantage is that if

the user uses his UE to make a call to the emergency services, knowledge of the

location of the user could help the emergency services to offer assistance rapidly.

There are a number of ways in which the location of the UE can be estimated, but in
one typical way timing differences are calculated for communications between the
UE>and a number of base stations. Using the timing differences the distance
between the UE and each of the base stations can be estimated, and then with
knowledge of the locations of the base stations the position of the UE can be

triangulated.

One example of the types of system in which such services can be provided is a

mobile telephony system, for example a cellular telephony system.

On the implementatioh of the proposed 3G (Third Generation) or UMTS (Universal
Mobile Telephony System) system, it is planned that LCS will be supported by a
number of cellular network systems. Examples include older GSM (Global System
for Mobile Communications) standard networks operating according to the 3GPP
standard for LCS, together with full 3G/UMTS standard networks, also standardised

by 3GPP.



When a user is conmunicating in a region where ol der GSM networks and UMIS
networks fully or partially overlap, it is intended that the networks and
t he user'wow@smwsnal wi |l be capabl e of operating so that pdraBozooadanal can
switch from comrunicating in one network to comuni cating in another. For
exanple, in the situation where the networks' coverage partially overl aps,
a user may nove froma |location wher2z there is coverage fromone of the
networks to an adjacent location where there is coverage from another of
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one of e net'wor ks t rovi des coverage t est fulfils the

posi t iywersderraimial mmbé&wanmleﬁlmlersfmmatetwork boedodhe athet, for exampléhtth t he
need arises to_locate the user, the user's termnal m ght be connected to
anot hesatistt GRRagcity gaRstraints. preferred one that is best able to fulfil the
positioning requirenents. There may al so be situations where due to the
capabilities of the user's termnal it is nore preferable to determne its
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standards are commonly set, there may be differences in the LCS capabilities
between the networks. Due to those differences one of the networks maybe better
suited than another to provide LCS for a particular purpose. As a result, when a
user's terminal is in a location where there is overlapping coverage from two or more
interoperable systems and a need to locate the user arises, there can be situations in
which a particular one of the networks that provides coverage there best fulfils the
positioning requirements in that situation. However, at the time when the need arises
to locate the user, the user’s terminal might be connected to another network than

the preferred one that is best able to fulfil the positioning requirements.

There may also be situations where due to the capabilities of the user's terminal it is
more preferable to determine its location using one network than another. For
example, the terminal might support the E-OTD method in GSM but might not
support any of the positioning methods standardized for WCDMA (such as IPDL-
OTDOA and A-GPS). This situation may be considered very likely to happen,

because location services standards for GSM have been finalized before those of



WO 03/081939 PCT/1B03/00996 3 UMIS, and so termnals that support the GSM
nmet hods can be expected to be produced first. The current requirenents
speci fi edwby3wd®3a). S. FCC Phase || Mandate set out strict pCraged/ooement s for
positioning of a user's termnal. The FCC s Third Report and Order (FCC
99-245) in the matter of revision of the commission's rules to ensure
conpatibility with Enhanced 911 Energency Calling Systems (CC Docket No.
94-102 RM 8143), adopted Septenber 15, 1999, states: "W adopt the
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reliabli ['ity: For network-based sol utions: 100 neters for 67%of calls, 300
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There is therefore a need for a means by which the positioning of a terminal can be

improved when it is communicating in a network other than the one that can best

estimate its position.

According to one aspect of the present invention there is provided a method for
estimating the location of a terminal operating in a communication system having at
least two networks having overlapping areas of coverage, each network supporting at
least one method for estimating the location of the terminal, and the terminal being in
communication with a first one of the networks, the method comprising: assessing
which of the networks is likely to form the more accurate estimate of the location of
the terminal; and if that is the first one of the networks, estimating the location of the
terminal by means of the first one of the networks, and if that is a second one of the
networks, handing over the terminal to the second one of-the networks and

estimating the location of the terminal by means of the second one of the networks.

According to a second aspect of the present invention there is provided a
communication system capable of estimating the location of a terminal operating

therein, the communication system comprising at least two networks having



therein, the communication system conprising at |east two networks having
WO 03/081939 PCT/1B03/00996 4 overl apping areas of coverage, each network
supporti nygoaw/oswast one nethod for estimating the | ocati @eTABIY (0896
termnal, the terminal being in communication with a first one of the

net wor ks; one of the networks being arranged to assessing which of the
networks is likely to formthe nore a&curate estimate of the |ocation of
the termnal; and if that is the first one of the networks to cause the
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handl i ng unit; assessing which of the n,etworl&iP I s hest agl eto Eﬂrgvi de the
posi t i oh #rinehuorsi anAute Isapse the(lpeaitan ohine termipal to BeeRlimated Ppne of

t he n%&@ﬁé‘?fﬁh%?é@%r Softthg nleg/f;&ik' on of the term nal by nmeans of the

first onée o , and 1 at is a second one of the networks,

handi ng over the termnal to the second one of the networks and estimating

the locatign of the term nal tgly nmeans, 0 econd one of thei net.wor ks.
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the oreatameseiarbionssiTaiB e Boajoniatine el et s St i o o
the nelwahkRicaBYn RAEa GRSt Sfe BRI RBAWIRS, the method comprising: receiving a
request for transmission of an estimate of the terminal's position to a position
handling unit; assessing which of the networks is best able to provide the position
handling unit with the estimate; and if that is the first one of the networks, estimating
the location of the terminal by means of the first one of the networks, and if that is a
second one of the networks, handing over the terminal to the second one of the
networks and estimating the location of the terminal by means of the second one of
the networks. Then the network that has performed the positioning can transmit the
estimate to the position handling unit. The position handling unit may be an interface

between one or both of the networks and an emergency call handling centre.

Preferably at least one method for estimating the location of the terminal that is
supported by the first network is different from the or each such method supported by
the second network. Alternatively, the networks may have one or more methods
(possibly all their methods) in common; in that case the present invention is still
advantageous since different levels of accuracy may be achieved in different
networks due, for example, to their densities of base stations. Examples of suitable
methods include E-OTD, IPDL-OTDOA and A-GPS and other methods described



(possibly all their nmethods) in common; in that case the present invention
Is still advantageous since different |evels of accuracy may be achieved

i n differwoto3oswsnor ks due, for exanple, to their densiti @€TABIIANIS
stations. Exanples of suitable nethods include E-OID, |PDL-OIDOA and A-GPS
and ot her nethods described WO 03/081939 PCT/1B03/00996 5 below. The

met hods used by each network preferadly include at | east one nethod that
makes use of a radi o network subsystem of the respective network to
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may be UMIS or a derivative thereof. One or both of the standards may be
GSM or _a derivative thereof. In one suitable er}bodi ne h first s%andard

v . t e
s UnIseerablydhel Uist notarkds eperahi aehrding. na Tesksianrardagd e 885070, a
deri vatd e h1tBS: SbasHip haHirstadhfdard,
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coul d Aleraativaly thes pétwdriks maydienof theasadng typeot her a WLAN (wi rel ess | ocal
area network) network. Preferably the terminal is capable of comunicating
by radio with radi o access subsystens of the first and second networks and
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of its respective raﬁo access 'subsystem The sai d assessing step may be
per f or erkwiayd chenpfatibdity orcanather, fopmetfénterpperabilibrwitie theveegonst standa@l- o access
subsystem of the first network, and nost preferably by a

One or both of the standards may be UMTS or a derivative thereof. One or both of

the standards may be GSM or a derivative thereof. In one suitable embodiment the

first standard is UMTS or a derivative thereof and the second standard may be GSM

or a derivative thereof. Both of the standards could be cellular radio standards, but

other arrangements are possible: for example, one network could be a radio cellular

network and the other a WLAN (wireless local area network) network.

Preferably the terminal is capable of communicating by radio with radio access
subsystems of the first and second networks and each network is arranged to
estimate the location of the terminal by means of its respective radio access

subsystem.

The said assessing step may be performed by the first network, preferably by an
element of a radio access subsystem of the first network, and most preferably by a

controller of that subsystem.

Preferably the method comprises the step of initiating an emergency call by means of

the terminal through the first network, and the step of handing over the terminal to the



controller of that subsystem Preferably the nethod conprises the step of
initiating an energency call by nmeans of the termnal through the first
net wor k, wod3nk®3st ep of handi ng over the term nal to thePMDIBG/@®8%939
PCT/ 1 B0O3/ 00996 6 second one of the networks conprises handing over the
call to the second one of the networks. In response to the initiation of
such a call a nit of the communicatidh system (for instance an MSC) may
i ssue a request for an estimate of the location of the term nal that
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After the positioning step has been conpleted the term nal may be handed
over tassessing step is performed.

The handover of the terminal suitably involves transfer of immediate communication
with and control of the terminal from one network to another. Where a call is in
operation to or from the terminal at the time that the handover occurs the call is
preferably maintained during and after the handover, but rerouted through the target
network.

The terminal may support one or more positioning methods. It may be that the
terminal does not support any positioning methods that are in common with the first
network.

The roles of the first and second networks may be reversed. There may be three or

more networks.

After the positioning step has been completed the terminal may be handed over to
the first network. This may be initiated by the second network. On or in initiating the
handover of the terminal to the first network the second network may transmit to the
second network a message requesting limitation of the conditions under which the

terminal may be handing over to the first network. That limitation may be a limitation



the first network. This may be initiated by the second network. On or in
initiating the handover of the termnal to the first network the second
network rmap oBosmesyit to the second network a nessage reqREIIBoBOLIari t ati on
of the conditions under which the termnal may be handi ng over to the
first network. That limtation may be a limtation WO 03/081939

PCT/ 1 B03/ 00996 7 that such handover fo the first network should not occur
until a set tine has elapsed, or until the second network has esti mated
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by way of exanple with reference to the acconpanying drawing. In the

acconpanyntiighelsaeansgnetivogk hes estimatedstiearasition o thgitarmisel. a
t el econmuni cati on systemincluding two networks, and illustrating the
operation of a positioning operation. In the systemof figure 1, if - when

a userThe bREJENMHvenael will Aoleb@assEdbuaetly wallofiexantsé avith refstehbato thee
user's termnal is operating in one network but there is another

over | a@?ﬂ%@Pﬁfé‘i%@ﬂ@V\t"ﬁ@t could better fulfil the positioning operation,
then the user's termnal is handed over to the other network and the
| ocation of the user's termnal is estimted by that network. Then, i f

appr opini tat eaccefripanyingeirawitig:i oni ng has been conpleted the user S
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exanpl e e Si uatlo s1n ch positionin can be used and the present
invention is not restricted to use with enmergency calls. Figure 1
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positioning in anot network ('t target network"). Figure 1 shows a
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estimated by that network. Then, if appropriate, after the positioning has been

completed the user's connection can be transferred back to the network with which it

was originally connected.

In the following description the positioning of a terminal during an emergency call is
described. However, this is just one example of the situations in which positioning

can be used and the present invention is not restricted to use with emergency calls.

Figure 1 illustrates a procedure for performing an intersystem handover triggered by
a positioning request which can not be fulfiled by the network initially serving a
terminal (the “initial network”) , and the subsequent positioning in another network
(the “target network”).

Figure 1 shows a system including radio access subsystems of two types of cellular
telephony networks: a UMTS RAN (radio access network) 20 and a GSM BSS (base
station subsystem) 21. The radio access subsystems are served by a common MSC
(mobile switching centre) 22. The mobile switching centre is linked to a GMLC

(gateway mobile location centre) 23, which can determine the location of mobile



station subsysten) 21. The radi o access subsystens are served by a conmon
MSC (nobile swtching centre) 22. The nobile swtching centre is |inked to
a GWL.C (wetosmsap3nobil e | ocation centre) 23, which can detP€TnBoBz00v¥5e

| ocati on of nobile WO 03/081939 PCT/1B03/00996 8 term nals such as user
equi pnment 24 operating in a linked network. In the present exanple, the
M5C and the GWLC are |inked to an eng& gency call centre 25, terned a PSAP
(public safety access point). The present exanple relates to the operation

of thesp¥RLRSIh & 'l%te:r%utﬂn&mﬂgﬂéktingah!énnkéﬁ hBheorkx ampihe. preBent

followng steps take place. 1. Termnal 24 is operating in comunication
wi th té@nyie ShedVl®Er anditie (MLC aé inkedt toear esigrggreeaalboentsg 28ntsrg@scy cal |

(typi cally. cal.l tp, 112, 999 .or 911) is mnade by the user of term nal 24.
2. Thé® Egﬁ&@é’gh%@%y RECESS PO ch identifies it as being an emergency
call. The MSC therefore routes the call to the PSAP where it can be
answered by an operator. The route of the call is shown bil path 1 in

®
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| ocatign_of the ternnal tk jgipated the call. It does this by
sendi er’r“a- ﬁkm Gf&%’&??@%ﬁg@mgmssage to the appropriate
serving RNC (radio network controller) 26. The Cient Type paraneter in

t he nessage indicates Energency Services. This nessage is shown by path 2
in figuréemingl 24 operatinggnFRAENIENiEALP) 4Yith theeUpb? ﬂeé‘ﬁ@a‘ga?‘gdfﬁééé'onessage
and deterpl nes 1 bl S 14 Q0 td-n ncy
a1 ¢ St Eem 301 AR RMALOR Eal BHERHy Bt P12 DT TFIBRTTY (e
subj ect hradeibyathe 2i6et of teteiireal @4ne t he | evel of accuracy with which it can
estimate that termnal's position, and conpares that expected accuracy
with the accuracy required for emergency positioning (e.g. as specified in

Tt e Rea HESEE G MG R MHlcH e, Roas BEicCan erferg iy bR, Trey oY
i nitiateMSC therefore routes the call to the PSAP where it can be answered by an
operator. The route of the call is shown by path 1 in figure 1. The MSC also
initiates a positioning procedure to estimate the location of the terminal 24 that
has originated the call. It does this by sending a RANAP LOCATION
REPORTING CONTROL message to the appropriate serving RNC (radio network
controller) 26. The Client Type parameter in the message indicates Emergency

Services. This message is shown by path 2 in figure 2.

3. The serving RNC 26 analysis the positioning request message and determines
that it is positioning request relating to an emergency call. It checks the
positioning methods available to it in relation to the subject terminal 24 to
determine the level of accuracy with which it can estimate that terminal’s position,
and compares that expected accuracy with the accuracy required for emergency
positioning (e.g. as specified in FCC 99-245). The MSC can inform the serving

RNC of the required accuracy.

If it is determined that the requirements can be met then the RNC can initiate
positioning of the terminal by means of the subsystem 20 of the network through
which the terminal initiated the emergency call. In this situation it responds to the

MSC with its estimate of the terminal’s location.



positioning of the term nal by neans of the subsystem 20 of the network
through which the termnal initiated the energency call. In this situation
it respor® BosBde NMSC with its estinmate of the term nal PETIIBERIPBN. WO
03/ 081939 PCT/1B03/00996 9 However, the accuracy may be limted by the
configuration of that subsystemor by the |level of capability that the
termnal 24 has. For exanple, the tergnmnal mght not support the
positioning nethods of the subsystem24. If it is determned that the

require ] : ' ption
of et EPenah 4 S R R R ey b e
subsyst eby He kivel dheapabiligethatéhewerkinalf2dibas.i For examples thehtemaninalmight t he

termnal to the other network. ., The RNC may initi,ate handover un t her
condi t i oRgt SYRROr the peRilioning racthe §io\1;y1e SHPSYREP e lféﬁ@n‘?estemmﬁgﬁh? itiate
handover s - ddi i ' I & fostifitted QHEtHEH thédodsitidn kel y
to be es%ﬂéﬁt@ﬁﬁ{oﬁ%ﬁrgﬁ%% t!tqﬁ'z t@%gg\;gteg% 21 Sf’)f t he taf%et | net wor K.
| f handowktheitsrminiat P4isiikeihto Restimatechotore aptyrataly bidhe/subsystemad! ekt i mat e

of the ser's location, Instead, the RNC initi ngov t ar get
net wor k (et gRtNetwetilf 804 &ﬁﬁqﬁgtnﬂ?ﬂ?)’?r %ﬁhg t?ﬁ@ﬁﬁ%%y&égk ﬁe@vrbﬁlr(] figure
1. The hzpdqwet meguasiteManddver uRBerBthdradnditiohs! RitURSTancéin@spectivel may
be advantageous for the request to include information to indicate that

t he ternbhany irequireiments ibeayaindiade handover ifHe detarmings atibe PasHafdPat el .
| i f i nt ' i f
cormunt ce BRI Ry O O Y0bER RRHE dFku BRI e BBl 21 8 1 e

net wor k f{Haaaradttnetwasot her. | f conmuni cation conditions between the
termnal and the target network were significantly worse than those
between the termnal and the initial network then it could happen that

o the | RENaPY e (B TRRERERNERRRIR /BR toife MSS Pl Selifghyoffne back

per f or m ggertshiecatien.t imstead) the RNC. inifiatysehanmdnver e thentargely setark iarttsy er

request may include information to inhibit i tuati f
a exgmple a GSM network). lI'his is shlownlbyI pat?\%clrﬁ f?gusrcla qLatton trom

The handover request may be a normal handover request. However, it may be
advantageous for the request to include information to indicate that the terminal is
not to be handed back to the initial network immediately. 7In normal
circumstances intersystem handover may be triggered if the communication
conditions with a terminal are significantly better with one network than with
another. If communication conditions between the terminal and the target
network were significantly worse than those between the terminal and the initial
network then it could happen that immediately after the present handover the
terminal could be handed back to the initial network. This would prevent the
target network from performing the positioning itself. Therefore, the intersystem
handover request may include information to inhibit such a situation from
occurring. The information may be passed in the form of the message or in a
parameter attached to the message. The information may specify that the
terminal is not to be handed back to the initial network until positioning has been
performed, or that it is not to be handed back to the initial network until a set

period of time has elapsed.



occurring. The information nmay be passed in the formof the nessage or in a
paraneter attached to the nessage. The information may specify that the
term nal we wes1d® be handed back to the initial network uwatiiBop@sdd i oni ng
has been perfornmed, or that it is not to be handed back to the initial
network until a set period of tine has el apsed. WO 03/081939

PCT/ 1 B03/ 00996 10 4. The call initidfed by termnal 24 is handed over to
the target network so that termnal is now served by radi o access

subsysf e"r’hélcal MEH% tdAGnabe4iis h%deo@é\afo TS Qé@wremwbmnd@waat has

taken place. After the handover has taken place the MSC reinitiates the
posi t | onftergupalonsermw sebsed byurnsdiot acorgsasiitshisien @dsi ABJMMplr BGUUSC i hi s

t to th MBSS 21, T h th 4 f
i vi dughapo gt BiRraG e Hanaovar B9 ok BRCE, dhapp Bitichve ik IaRAES, |
3GPP TS Biicel thdalses reiRtiat@Pher pssibhing proceddre( Byl trénsmitting dsnothdhi s

step could be omtted if the details of the Egmtlonln request wer e

carried PﬁSIltlhBIfEnltee}U§§‘Sttblﬁ1 timadevibe GOHLBSS rdsshlys. issshoyye by At & Em 21

ti t th I
cot gl PR SR, RO AR e
for perfgesintsed hih S3ERPRCITIOIDS, For(Feeqaga;)I Rel-90) e 3GHE S a4 3659 easmem t he

position estimate i s generated by M.C (.servin e | ocat]
centre), oBWards). erssste@wédnbefqm@iicbfﬁee&teéalb&f\ﬁhe%@n&?nf%@qveﬁ yere

conponen H S5e898 path 6 in figure 1. | 6.
The MSC érr%or'\r/]vgng 'ﬁgﬁgs%@sf‘ 8o esthbé stingesagel P 4 AP SUBCR BER

LOCATI ON REPCRT nessage. This is shown by path 7 in figure 1. The GVLC

stores the initial position informatiaq n t her rel exant i nformat,

about &-héh eeﬁ‘é@i}’éfﬁfg éhqut'm? t8$ JoF Pes! ‘Eﬁbpﬁ% &‘ Fﬁf%aﬂeé? L JEFBRS i r| eval

(NCAS Pu 0 cThe GVhE aln9shpk PWneslogsciide 4 grBitivhif the

| ocat i onbbg %f\n%‘%t%r%%% @Sﬁﬁue PSAP reques b%?s fromthe GWC th eq{éﬁl ti arfgc

posi t i oncofpbhentfar geriayning thésr functions IFer sh@mpley npthten case roff a fabM 1.
system the position estimate is generated by the SMLC (serving mobile location
centre), and in UMTS relevant functions are provided by functional components of

the RNC. This message is shown by path 6 in figure 1. |

6. The MSC 22 forwards the position estimate to GMLC in a MAP SUBCRIBER
LOCATION REPORT message. This is shown by path 7 in figure 1. The GMLC
stores the initial position information and other relevant information about the
emergency call in order to support subsequent location retrieval (NCAS Pull) from
the PSAP. The GMLC also acknowledges the receipt of the location infon;mation.

7. The PSAP requests from the GMLC the initial position of the emergency caller.
This is shown by path 8 in figure 1.

8. The GMLC provides the initial position estimate to the PSAP. This is shown by
path 9 in figure 1. With the estimated location of the terminal 24 an operator at
the PSAP can direct emergency support such as police, fire services or an

ambulance to the user’s location.



8. The GWLC provides the initial position estimate to the PSAP. This is
shown by path 9 in figure 1. Wth the estinmated | ocation of the term nal
24 an opewetossmsy the PSAP can direct energency support arhBexsopw i ce,
fire services or an anbulance to the user's |ocation. WO 03/081939
PCT/1B03/00996 11 In this exanple the decision to initiate intersystem
handover is taken by a UMIS RNC. Ohkr network entities, in UMIS and GSM
systens, could rmake the decision. To avoid unnecessary intersystem

handoygrifis EismpRl {Hes deBBI6NNG Mithile deRtSistn hattbved ipriakear al ¥ bIATS
know edge of: a. the extent of overlap of coverage between networks - so
t hat iRNGarOther detwonki enditieswini UM TSean® Q&M aystarandiaid swkeonerdggsioni ng a

posi ti,oni ng. reguest; b. .the networks, sitioni L ; whi ch
Posi ¢ TeneHg o POt SREee™ LGB I TovBES Pealhiy TARRED UdE BetBichs,

posi t Isﬂahﬁgp,@férgbﬂ/’iﬁwe ifoveddebn capabilities can be properly judged; and
c. the nethods of "positioning with which the termnal is conpatible. It may

?| so Iee thesixtenticf overlap Rbseverage Pejween REOTknovicig it srndR detefminethent s
; Ve Rnoy y TSt
b ovi Snh b8l BE€ EeRTarcbi, ARRREABRLBhnHeE0eqe T K | Boer Ko 1

fact OIth- ihe hbﬁN@?@proePrt]iaﬁmge chpabitiies r(eggewhithbyositiening pestbcdlgpthey
paranmeter received in the positioning request. Another exanple is.for the
assesSHEREM o ssethat it dkely ageuracy LfRasitiqhing, 3 terping! %&Fé?ggc?wt'qsn t he
posi ti.QRpi . natively, or in addition, account could al so be
takencgﬁ t{%%’r"ﬁgﬁm%é@ctgﬁgbi lities for sending information on the position

est i met ehé ondthedPBAPositibnihgwithomeicheébs tarmifal.ig compadibjeat i bi ity or fault)
one of the netmorks,cs(%g t transmt ? EOSi ion e tig}ﬁte to.the PSAP t hen
& 4 o (el (o

handoVigMayejsq 8esssig r {osenidR! YR rROY eQYireMenty fr yqy
descriggsgioﬂp,@v&cu'{g@y'present approach applicable in the circuit sw tched
n

(CS) packet sw t'ched
The assessment of which network is likely to provide the best position estimate can
be triggered by a number of factors. In the above example it was triggered by the
Client Type parameter received in the positioning request. Another example is for
the assessment to be triggered by a requested quality of service (QoS) in the

positioning request.

Alternatively, or in addition, account could also be taken of the networks capabilities
for sending information on the position estimate to the PSAP. If for some reason
(e.g. incompatibility or fault) one of the networks cannot transmit a position estimate
to the PSAP then handover may be performed to another network that can do so, in

the way described above.

The present approach applicable in the circuit switched (CS) and packet switched
(PS) domains. In the PS domain instead of the above-described form of intersystem

handover, network initiated intersystem cell reselection would be performed.

The approach described above could be used in situations other than emergency
calls. For example, an accurate location of a terminal may be desired to locate a

stolen terminal or to allow a taxi to be routed precisely to someone who is unsure of



(PS) domains. In the PS domain instead of the above-described form of

I ntersystem handover, network initiated intersystemcell reselection would
be perforwed3/give appr oach descri bed above coul d be used iPeTABOI@OIONS

ot her than energency calls. For exanple, an accurate |ocation of a
termnal may be desired to locate a stolen termnal or to allow a taxi to
be routed precisely to soneone who i$2unsure of WD 03/081939 PCT/ | B0O3/ 00996
12 their location. In the latter case a surcharge for accurate positioning

coul dyb&, fRAont ntthE IMtEGTcaRk 4 BErchaFde fstl acdurdte jdsftiopimid tyulleb@mddee t axi
conpany) who requested the accurate estinmate. The present invention is

pr ef etalihe usepblinenteentiriah oate $ha entityercithe tax cormpainy) wdho famesigisther Gsm
standard or a Per'&vative t hereof . However, it could be inplenmented in

ot her AEGURIHESUMAG. <" ot |inited to cellular radio tel ephony systens.
Non-limting exanples of positioning nethods that nmay be supported by one
or nore networks in the present systeminclude the follow ng: ( obal

Posi t iThei pressyt inventicpsy peaferhe imalemanted dn @a%!éﬂef@ro%é@gg ggcorg@gi %9 oni ng

systens, ced er ' | f - ) . ' ot Y (TOA) .
T nradviiee oA Rfish Sl SRR FRrile) - rlielBcl Bl e

di f f efapRendttedin bitdr systetise 1Py hotdinditato cddlu(aPTBxde-telRPhpny s@slemd.D The

st andardi sati on of such methods for GSMis covered in chapters 4.2 to 4.4

of the 3GPP standard TS 03.71. The standardi sati on of such nethods for

UMT'S ir\Fb -ﬁﬂgfmégé}(aingblgg%?éggitiéniﬁggf)etthla%s:’tﬁgf m%&ﬁ%?é?pg)o@dzéy 3Ae-or hére

appl i can di'scloses 1 n i at1on each ual feature described
her ei netwarits amyhe prdsenasystemdhclude tioe fotlomenguch features, to the extent

that such features or _conbinations are capable of being carried .out, based
on the pte&dabalsRasitoning | Hysted (Q?:’\mol @i P1787e Slai"dﬁ?'#ephé’rcaﬁﬁlﬁ dgener al

know! edge o sioRfISQRtSHE! EAthdadidieedd time difference (E-OTD).

e Time of arrival (TOA).

e Timing advance (TA).

o Network-assisted GPS (A-GPS)

¢ Observed time difference of arrival — idle period downlink (OTDOA-IPDL)

e CelllD
The standardisation of such methods for GSM is covered in chapters 4.2 to 4.4 of the
3GPP standard TS 03.71. The standardisation of such methods for UMTS is
covered in chapter 4.3 of the 3GPP standard TS 25.305.

The applicant hereby discloses in isolation each individual feature described herein
and any combination of two or more such features, to the extent that such features or
combinations are capable of being carried out based on the present specification as
a whole in the light of the common general knowledge of a person skilled in the art,
irrespective of whether such features or combinations of features solve any problems
disclosed herein, and without limitation to the scope of the claims. The applicant
indicates that aspects of the present invention may consist of any such individual
feature or combination of features. In view of the foregoing description it will be
evident to a person skilled in the art that various modifications may be made within

the scope of the invention.



irrespective of whether such features or conbinations of features solve any
probl enms disclosed herein, and without limtation to the scope of the
clainms. Twe mppiggant indicates that aspects of the preseatr/iBos/@atd on nmay
consi st of any such individual feature or conbination of features. In view
of the foregoing descriptionit wll be evident to a person skilled in the
art that various nodifications may b8 nade within the scope of the

i nvention. WD 03/081939 PCT/1B03/00996 13 CLAIMS 1. A nethod for

esti ngdyi Ay g,,g he location of a terminal operating in a comunication system
having at | east two networks having overl appi ng areas of coverage, each
network supportl ng at | east one nethod for estimti ng t he Iocatl on of the

term rmnal ing.in t of the
net wor ksA ft‘ﬁ % ”%'%rthgﬁ 'Ogs%fcé;g%?@h%% tﬁga%&b (fs%r?ilﬁg likely
to forg zl;treﬁ? hERIRy 8€ feHRltRoesétwsrkse halingt beerlappirid @reas‘ of lmevémgm, mk:h and if
t hat the first one of the networks, estinmating the |oc ono Pe

t er ni g@tw@y sfumﬁmsn@fat femstfanes medhed &or @ﬁén%@t@mpcaaﬁa q ft grgrmingl.5 f
the. nertarrmiELEEhD: SR RIC B Pt o ArRPopE oM holorkS ne B O ©

secon@offisig:t he networks. 2. A nethod as clainmed in claiml, V\/nerei n at
| east one rrethod for estimating the |ocation @{ﬁthe termgfxC t atﬁc#é
supported BySe$RNG Whigh ﬂfethmwpwd?t'k%lvé%’fm MREE gFCUraFSiR t hod
suppor e 1€, rk. 3. Anethod as clained in claim1l or 2,
wher ei ﬁgﬁ?@[?ﬁ %? ﬁef(;e?'\?]vgﬁ: é|')£Poperabl e according to a first standard and
the second lfﬁhamrthelmstap&f efithe retworls egtirating theelosatios pathatesminal ogr ent

fromthe fi rst st andard thod as clained in claim3, wherein the
first MRAKEMK Pi‘rﬂﬁmea?fltaeé'@%ggﬁn@”‘i’o a standard that provides for

backwar d cqmpaliibi 4 idakonltdhd RE thE oM iHdIg over the terminal to the
second one of the networks and estimating the location of the terminal by means of

the second one of the networks.

2. A method as claimed in claim 1, wherein at least one method for estimating the
location of the terminal that is supported by the first network is different from the or

each such method supported by the second network.

3. A method as claimed in claim 1 or 2, wherein the first network is operable
according to a first standard and the second network is operable according to a

second standard different from the first standard.

4. A method as claimed in claim 3, wherein the first network is operable according to

a standard that provides for backward compatibility with the second standard.

5. A method as claimed in claim 3 or 4, wherein the first standard is UMTS or a

derivative thereof.

6. A method as claimed in any of claims 3 to 5, wherein the second standard is GSM

or a derivative thereof.



5. Anethod as clainmed in claim3 or 4, wherein the first standard is UMIS
or a derivative thereof. 6. A nethod as clainmed in any of clains 3 to 5,
wherein twe seswsd standard is GSM or a derivative there@®CI/IBB/®396081939
PCT/1B03/ 00996 14 7. A nethod as clained in any preceding claim wherein
the termnal is capable of conmmunicating by radio with radi o access
subsystens of the first and second Mtworks and each network is arranged
to estimate the location of the termnal by neans of its respective radio

access; SUDSVH s %@ﬁeﬂqﬁ @g/eﬁécéﬂﬁgrﬁglrﬁ Mﬁ@%l@fk@%ﬁﬂ%l%%&\'ﬁbb@@( ein

t he sai d assessing s rforme first network A net hod as
cl ai menmunictipg etm,edadlg oithi radlwmroensa smtmyusmmsobfcti‘rq:)rfhr%tegnd hs:eCQndep of

ot worIEWERS 2 ceLagamorfariaravLlo ertmits i oo SEMERIBIAY of (e
”EtmrrﬁéansigmAe%@&fW@dr&a&Yéérs dumayset, to the second one of the

net wor ks hod as clainmed in any preceding claim wherein the
nmet hod conprises the step of determni ng whet her the first network is

capable f estipati the | ocation et

tol er ﬁl?‘fas Q%%Pﬁa ' @gé{tqrgﬁeﬁﬁgﬁ% g\hﬁrrgfgl © éﬁd\g[slggr%{l @SP%f?IrrS;ans of
t he flrj‘éform@g Wthbh?stﬂfét%@f%s 11. A communi cation system capabl e of
estimating the’location of a termnal operating therein, the comunication

system conprising at |east two networks having overl appi ng areas of

L e e L g

| ocatio e’ng 1n conmunication wt first

one ofstéhefnpiitiinks an cd@erferichecdle tbyo meansebhghar teangzd thmlﬂgisetwlfngt whi ch
of the networks 1's likely to formthe npre accurate estl éﬁe of

| ocat inetwerk, épd the step gfarpancmgjoyer thedermina] inothe secongnee ﬁé‘wp ks to
cause 5Prf?r‘s%§%dn(aﬂ1sgoévérgﬁe EﬁﬁﬂMeé&d%e‘a@ﬁt’h@W A% means of the first
fC . an |1p h ?

one o net wor second one of the networks, to cause
the termnal to be handed over to the second

10. A method as claimed in any preceding claim, wherein the method comprises the
step of determining whether the first network is capable of estimating the location of
the terminal to within a pre-set tolerance, and if so the location of the terminal is

estimated by means of the first one of the networks.

11. A communication system capable of estimating the location of a terminal
operating therein, the communication system comprising at least two networks
having overlapping areas of coverage, each network supporting at least one method
for estimating the location of the terminal, the terminal being in communication with a
first one of the networks; one of the networks being arranged to assessing which of
the networks is likely to form the more accurate estimate of the location of the
terminal; and if that is the first one of the networks to cause the location of the
terminal to be estimated by means of the first one of the networks, and if that is a
second one of the networks, to cause the terminal to be handed over to the second
one of the networks and to cause the location of the terminal to be estimated by

means of the second one of the networks.

12. A method for estimating the location of a terminal operating in a communication

system having at least two networks having overlapping areas of coverage, each



one of the networks and to cause the location of the termnal to be
estimated by neans of the second one of the networks. 12. A nethod for
est i mat i ngotohmsisecati on of a term nal operating in a conmepeTdBod/@NI6 Syst em
having at | east two networks having overl appi ng areas of coverage, each WO
03/ 081939 PCT/1B03/00996 15 network supporting at | east one nethod for
estimating the location of the ternih@l, and the ternmnal being in

comuni cation with a first one of the networks, the nethod conprising:

recei digodk §@;S’fgﬁﬁh? fé%rleéﬁa@rféﬁrﬁe"ch@@ fOf edtimatihd M8é foctionhsf ther termlal s

position to a position handling unit; assessing which of the networks is
best anidethedepnioal Heinghie geownunicatiommdthi anfirst epetofihe metwerkssthenmethodand i f
that is the.first one of the networks, estinmating the |ocation of the
t er mi MY "Greans of the first one of the networks, and if that is a

second one rgkeilifg NAIGURIsK for tRAHAMISSI0R W Bintditiniate of fted termindls postioonid one of
the networks and estimating the | ocation of the termnal by neans of the

second pesitiat handingsdnibr ks.
assessing which of the networks is best able to provide the position handling

unit with the estimate; and
if that is the first one of the networks, estimating the location of the terminal by

means 6f the first one of the networks, and
if that is a second one of the networks, handing over the terminal to the
second one of the networks and estimating the location of the terminal by means of

the second one of the networks.



