—-—

D 96/.26620 | PCT/ FI 96/ [
¢ =t et-hod and—mgm%—thwﬂm—Wfobm—(’sW = — t'l

stg-t-j on cont rollers _ Field of thfé | nvention 5
The invention relates to a handover between ' i base sy

controllers in a personal tel e- communi cati o 0l
Background of PY{OT | nvent i HPRLD INTELLECTUAL PROPERTY ORGANIZATION  ce| | ul " r adi o

systens__enabl i ng_10 1 W RATIGN TREARY [

Yo" M aerERNA poNL arpLicaTId bR (DS e Pl COGERATION Gesy | n
Sy s t{ i Fintematiotne Peiior Gp@msion!f gi t al Mpbi | [a1IE et Bibliation Namber: 5/ WO H6(36620
(G qbal g&usyag f or Mobil e Communi ¢

(g ons) ; n.addi tion

gendration of radio systenms is being fﬁ))"“'“““a'éwf'%{?@ﬁ= vmizggﬁ“‘"f ?slg&e(exwpemc‘ffe),

to flurther expand the ossi bi | i[tjes . of r sonal . Wi

comt et septpies e, o\ ERESY e S Ao B v

Per § @2 iuternational Filing Baii Tl Rl ity 19956418 ( PCS) I8, KE,HEKRNRKZGLIGLRLELT, UyLV, MD,

accqrdance with the present expectations, t %ﬁﬁ' m%q:frlzbih ggg%
: » » ] 'y s ) ’mrl'm' 14 | m;

of B twarks, namely traditional ovgrlay tent (KE, .6 §1w)
fWEﬁ*%ﬁrﬁ" PSTN:G{WbSS(zomﬁsse A (A, Y, KOEKZARY) (T M, Epdpean patent (AT, BE,

.y

al t drnat ios@®s f or t he Feainn1995 (200295) | n¥lgr f ac K, fiS, he ’ gﬂﬂé’_’sed
PCS1900 (a GSM syst em oper atyng wi tﬁpﬁ!’gﬁ%}"@uéﬁgﬁr%ggé% "1900
a exi sting mobi e

25nﬁ 1) Apli&nt - (or ail designated States except USPONOKI&]QLi on  Of n
comfuni C IELECOMMUNICAIIONS OY UENFIIaMakSH puis- mglom to a
totie 1, FIN-02600 Espoo (FI).
. With international search report.

(72) Inventor; and Before the expiration of the time limit for amending the

(75) Inventor/Applicant (for US only): LAATU, Juho [FVFI); claims and to be republished in the event of the receipt of
Pormestarinrinne 2 A 8, FIN-00160 Helsinki (FI). amendments. : '

In English translation (filed in Finnish).
(74) Agent: OY KOLSTER AB; Iso Roobertinkatu 23, P.O. Box
148, FIN-00121 Helsinki (FI).

(54) Title: METHOD AND ARRANGEMENT FOR A HANDOVER BETWEEN BASE STATION CONTROLLERS

= F

ket ]

BYS|—B8C scp
8718
(57) Abstract

The invention relates to a method and an arrangement for performing a handover between base station comtrollers in a
telecommunications system, the base station systems (BSC, BTS) providing mobile stations (PS) with a wireless access network to the local
exchange (LE) of a fixed network. The control of the handover between the base station controllers (BSC) is located in the BSC's so that
the first BSC of the call operates as the anchor point at which the initial connection established via the local exchange is maintained, and
from which a further connection is established to a second BSC in a handover situation. The base station controllers do not release the local
call connection between the base station controllers at the end of the call, if necessary, and keep it in reserve for the following handover
between base station controllers. The base station controllers may also establish a new local call connection between the base station
controliers and kecp it in resesve for the following handover. Thus, the signalling load may be reduced since the connection resources to
1 melocalcxchmgemnotmewedmdreleasedeveryﬁmthatnewhasﬂwmmkeplaee.




PES-ovgrlay network is a relatively straightforward process.

| nstead;—nore—pr obl ens—wrH—e—causet—py—PES=38——— net wor ks—s+r+ar—10

the fixed | SDN and PSTN net wor ks, enpl oyi ng a standard | ocal
exChange (LE) of the fixed network instead of a nobile services
SwW t chi ng WO®R6/26520 such as an | SDN/ PSTN based net wPCHE/FIN/0008H
directly conpatible with the GSM network architecture. The 35
mobi |l e services switching centre is the central entity WO

96/ 26620 PCT/ FI 96/ 00084

2 of the network in a GSM based ovgrlay network. In an

| SDN/ PSTN based network, however, the | ocal exchange LE does not

have any functi onMeshpgordaridngartiémgemdnt efor a handovemi betwesn neiseor k.
In the future, o) exchange LE nmay be assuned to include
a small set of std€:oh ‘?\%Jr‘%f% Unhctions t hat support sw tching of nobile
communi cati on networ ks (non call related signalling, handover

swi tchi ng support of sone ¥id4ld ofUhd Tayention not "necessarily
very usefyl for meet i : 0 Y n f he .P 0
system fo$ I nst ance. ke 1}19&1&10% re+£€ ?ggt trl\"lsé'sn%o ebﬁ ee?m

di scl osed in base" sgtatiiiong apentrehkans nglgen@rl CPPEQQnaérrem&}ef‘or

network access gemMibf€Satiéns ;yajsagaal(pcg@mmm cation servi ces
(PCS) provider", GR 280 Decenber 1993, Bell core,

Bel | Communi cations Resear ﬁcitg““ds Léeﬂ'ﬁ 5ﬁrﬁ?f‘i°%hapter 1, pp. 1 to 10,
chapter 2, pp. 1 Various cellular radio systems enabling

10 perscnal wireless data transmission have been in use
for long. An example of the mobile communication
systems is the European digital mobile communication
system GSM (Global System for Mobile Communications).
In addition, a new generation of radio systems is being

15 developed, which is expected to further expand the
possibilities of personal wireless communication. One
of these systems under standardization is the Personal
Communication System (PCS) in the United States. In
accordance with the present expectations, there will be

20 two types of PCS networks, namely traditional overlay
type networks, and fixed ISDN and PSTN networks. There
will be ‘a number of alternatives for the radio
interface, one of which is the GSM based PCS1900 {a GSM
system operating within the frequency range of 1900

25 MHz) .

Modification - of an existing mobile
communication standard (such as GSM or DCS1800) to a
PCS-overlay network is a relatively straightforward
process. Instead, more problems will be caused by PCS

30 networks similar to the fixed ISDN and PSTN networks,
employing a standard local exchange (LE) of the fixed
network instead of a mobile services switching centre,
such as an ISDN/PSTN based network is not directly
compatible with the GSM network architecture. The

35 mobile services switching centre is the central entity



to 26, and chapter 3, pp. 133 to 137. In a Bellcore net wor k

di scl osed_in the above_docunment, the radio
access comuni cation system 20

connected to
network is co

exchange with the service logic, the
required for the mobility 25
Al'N network (Advanced Intelligent Network) provides
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t he
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from whi ch caI control can initiate

the | ocal exchange of a fixed network. An intelligent
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dat abases and the operations
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exchange LE may be assumed to 1Q§lude a smq**nqqﬁ“q§

e 1 hnssaston, SERSPRNY, ety Al Eimybreing;

handover switching support of some kind), but they are
not necessarily very useful for meeting the
requirements of the PCS1900 system, for instance.

A solution to this problem is disclosed in
*Switching and signalling generic requirements for
network access services to personal communication
services (PCS) provider", GR-2801-CORE, Issue 1,
December 1993, Bellcore, Bell Communications Research,
particularly chapter 1, pp. 1 to 10, chapter 2, pp. 1
to 26, and chapter 3, pp. 133 to 137. In a Bellcore
network disclosed in the above document, the radio

~ interface is a wireless access communication system

WACS (Bellcore TR INS-001313), which is connected to
the local exchange of a fixed network. An intelligent
network is connected to the local exchange, providing
the 1local exchange with the service 1logic, the
databases and the operations required for the mobility
management of the access network. In other words, an
AIN network (Advanced Intelligent Network) provides the
subscriber database services, location management,
authentication, access control etc. in an integrated
manner. The basic features of call control are located
in an ISDN local exchange, from which call control can
initiate intelligent network operations in accordance
with predetermined triggeré' via a standard AIN
interface. The Bellcore system also supports handover,
which is referred by Bellcore to as "Automatic Link
Transfer" (ALT). The aim of ALT is to ensure the

. interface is a wreless.:
WACS (Bellcore TR I NS-001313), which is

%ent net wor k
#changsnkfar d

&



S¢ §0f ALT is to enable the continuity of an answered ongoi ng
calﬁmﬁ-nterrupt—l—on-—and—-wthum tre—user t alki-rg—anRy—AeasUres . —
for performng an ALT or being aware of the act the ALT has taken
- pl.ace. Chapter 3, pp ‘433"to 138 of the abo¥g- nentioned docunent 10
~ di scl oses -womsqor ocedure in which a | ocal exchange PCT/EIp6PMBLS as
. the "anchor point" of handover. In other words, when an ALT is
carried out froman ol d base : station system (I PS/RPCU) to a new
base station system (I'PS/RPCU), the connection to the old base
station 15 system is released in th® exchange, and a new
connection is established to the new base station system In
such a case, the | coatisuitmngE forserdwice to thdiuser nehenr lches ditymaanchor

poi nt of ‘sui tchings@Rtngth vari8bORlring0.an'"th €LafIP! PHeN % ldiail ocal

exchange 20 as the  anchor point may pbe carried ouf. In new nationa
| SDN exchanges havFhESREEN (Y| Yk f%‘aﬂ'ur’efs a RS user is meERig@rercXcdicept ,
however, cannot bethensértbiteibras ofnthe radio amyiephinehe ehyngé. [Tiocadd ng,

par {1 cul ar y ol g {I ng exc'?1I o Ié&?ﬁﬁgg?l xecfﬁj?l%lﬁgﬁtéySéieresebafn%?ﬁa‘%’dnmSt

of the 25 exi s anges net wor
ol der type, and itonpgoiRd GiddsWitBond HuEeEFHRId OMmeand withouy fhepisery of

exchanges that haveakiegragyi mkthsures fofepéﬁf@fmlﬁ@rhheﬂﬂmleorp&@ﬂ

are caused by the f %( nﬁ%r d}_Q&t_ %\frﬂ% Gg%‘r@r}lt RO rrp a%It__erwl:g.th t he

access 30 net RO I's “use
anchor point of hannove13%onﬁ@ct1%$ls °f ‘the abOVe'memPfﬁsﬂal idaaumeRt\wO

95/ 01694 digcl osesddscloses aﬁanﬂQVprobeaM@enlhaﬁalahahlq%c%ﬁSQthaMﬁw

the | ocal h faf twor k_wher eb h t 35
for handover is mabRCERHEG Th AR NANFRGT cBRNRhS cafi Bndovar:in Btk

words,.when an ALT is carried out from an old base
station system (IPS/RPCU) to a new base station system
(IPS/RPCU), the connection to the old base station
15 system is released . in the exchange, and a new
connection is established to the new base station
"system.. In such a case, the local exchange for the
fixed network is the anchor point of switching and
signalling. The handover employing the local exchange
20 as the anchor point may be carried out in new national
ISDN exchanges having the required features. This
handover concept, however, cannot be considered as an
appropriate way of proceeding, particularly at the
initial stage of the PCS systems, because most of the
25 existing exchanges of the fixed network represent the
older type, and it is not possible to guarantee the
availability of -exchanges . that have the required

features. Furthermore, problems are caused by the fact
that a network element incompatible with the access

30 network standard, such as the GSM, is used as the
anchor point of handover connections.

" PCT Publication WO 95/01694 discloses a
handover between base station systems under the local
exchange of a fixed network whereby the anchor point

35 for handover is maintained in the mobile communication
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4 system In_other words, the first_base station o
controller in the call operates as the anchor point to whi ch t he
initial connection established via the |ocal exchange i s maintai ned :
for the entir@%on of the 5 call. In the handoyg

further connection is established fromthe anchor base station
controller to a second base station controller.

Summary of the invention The object of the present
invention is to 10 provide an inproved, flexible handover between
base station controllers, independent &t the features of the

| ocal exchange of the ; qp networde fIEE% igagghiggggighth
an arrangement for carr ha n&over etween base

station 15 contrQﬂﬂQﬁQﬂlqrh1na%hFeFéE6nﬂﬂﬁﬁ%ﬁﬁ§(ﬁﬁsth§y§FéﬁPrtHSFnt to
conprises a |ocal exohgige tife dnfitiad sehneckiomtdstablished viat 8hieobsecal

base station systemms pfaul g d HaimRYs ir8a ror_tneSERLABSALD: g0 MhECLAES

access network to the * ase station .
conprising a Hase 20 Ca11~st%ﬁl(ﬁhQumﬂﬂﬂﬂqWQI'ané afpr&hsri t oppeghden is

>

words

SL ati gns traéwamlilsmd ifrom the SACHEE!baxe tdtmﬂlmxalcoﬁﬁebgmge te
the base station contro n andover
bet ween the base stat? o« J'r?{s?%ﬁ Qg(’é@% Ebtrofled ] eing located in the

BSC s so that the first BSC 011"1’!'!1'&“-'25"f tz“cwmff%tlons as the anchor
point at which the Thlel JbltpdctcoBieciHedNpessenit | Shednyiont figs | o6l

exchan_ge ]Oo a ISZC[)%I&J] nIe%h e:‘.ﬁ%r vgg} \MElCéQJ. lLurha{i')%rov%(}m@é%vbeo | ase

establi shed t situa ance
with the invention, tmtaimmngeﬁﬁnﬂIFESandepef@%ﬁ:aefetthﬁfﬂwlﬁ%Pf the

the base station Contiéﬁéf”é%dﬂa%g%ranﬂﬁé F9xed network.
' " This is achieved with an arrangement for
carrying out a handover between base station
5 controllers in a telecommunications system . that
' comprises a local exchange of a fixed network; mobile
stations; base station syétems providing the mobile
stations with a wireless access network to the local
exchange, each base station system comprising a base
20 statipn controller and a pluraiity'of base stations;
tranémission lines for connecting the :local exchange to
the base station controllers; the control of the
handover between the base station controllers (BSC)
being’lobated in the BSC's so that the first BSC of the
25 call functions as the anchor point at which the
original connection established via the local exchange
is maintained; and from which a further connection is
‘established to a second BSC in a handover situation. In
accordance with the invention, the arrangement is
30 characterized in that .
| the base station controllers are arranged to
unrelease the local call connection between base
station controllers at the end of the call, and keep it
in reserve for the following handover between base
35 station controllers, :



uprel egse the local call connection between base station

controfters—at—t he endof—ttre—all, —and~keTep—it +—reserve—fot—t-he
fol | om ng handover between base 35 station cont[ollers WO
96/26620 PCT/ FI:86/ 00084

5 WO096/26620 the fi rst or the second base st RCEFI96/00084
controller is arranged to nmake the decision on using - said reserved
| ocal call connection as a further connection in a new handover

bet ween base station 5 controllers, and to comrunicate the

deci sion and possi bl e additional Sparaneters rel at ed to the
connection to the other one of the base station controll ers.

The invention further rel atbe t Eixrstet hoxl f thel( secondperfageri ngtathandover

between base stat i LGl Lg!  @rranged ﬁd“ x@al&é"tﬁ?&rﬁ@&%ﬁ 085 a¥3hgm
conprising a |ocal "~ exc |xed net wor k Ile statlons

a
base st at |5t?r'?~dsy§F§ﬁ§"?ﬁ‘oC]ig‘2ﬁanlg €Rd InpFPRReSt Y oﬁ§ \Mat htyrther
W rel ess access netomrdctiiont hin | acaheexdiramiyavereabhtviéen basgasstasiahi on

System compri si ”Q:or?c aﬁ%&’:s Sté’ﬁaonto ‘commurfiQitieO! 'tﬁ%oréaélsi‘oﬂ' ugahi ty

of base stations; transm ssion circuits connecting the

| ocal exchange P°531bcl(9 t RAGEPna L, | PALEBREREF| erelat&ithri §Png Fhe

st eps of : c?lﬁmectlon to thesiahleirshbng afomhect basef ostattahl
fromthe (ﬁﬁrdiigggnge to a first base station controller
serV|ng a nobile s

The invention further relates to a method for
10 performing a handover between base station controllers
in a telecommunications system comprising a local
exchange of a fixed network; mobile stations; base
station systems providing the mobile stations with a
.wireless access network to the local exchange, each

15 ' base station system comprising a base station
controller and a plurality of base stations; and
transmission circuits for connecting the local exchange
to the base station controllers, comprising the-steps
of: : o

20 establishing a connection for a call from the
local exchange to a first base station controller
serving a mobile station, _

performing a handover for switching the call
and the mobile station from the first base station .
25 controller to a second base station controller, :
controlling the handover by the base station
controllers independently of the local exchange,
saving the connection from the local exchange
to the first base station controller, _

30 establishing a further connection from the
first base station controller to the second base
station controller as a local call switched via the
local exchange,

sw1tch1ng a call via said further connection
35 to the second base station controller. In accordance



perform ng a handover for switching the call and the nobile station

fromthe first base station 25 controller-to -a second base station 2
controller, controlling the handover by the base station
controllers independently of the |ocal exchange, saving =
t he connecti of!'rﬁaggz&he | ocal exchange to the first ﬁmon
controller, 3 establishing a further connectio

first base station controller to the second base station controller -
as a local call switched via the | ocal exchange,

switching a call via said further connection 35 to the second base
station controller. In accordance W0 66/ 26620
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i nvention, the nethodV%EP(ﬁﬂfréEFEPFigﬁ' phhe method is CharacﬁﬁFéFsgspﬁg t he
| ocal caII connecti on betmeenunreleaSln@etmaébxyﬂamﬁdﬁ connhectiensbetwedmn

end of the call and ¢pe basekseatﬂahIéodﬁ}dlqwsvatfeﬂe tei fod kAW BE11 and
handover 5 bet ween ,base, gtatlon control%ers

a decision in the fir8erdPS hitsetondeserve  Ipnqths fedondne, o“?’é‘gﬂﬁﬁr
usi ng said reserved |mtaleen base statiomotortrtalderss a further connection

inanew ~_handover betm§ﬁ9n83§9d§E§§i9ﬂ £OERO| ££FSy P the second
communi cating the decisiaon ion contro[ler

that has nmade the de 3ﬁ%ﬂ??§§%@%§°°ntr°llﬁﬁiﬂ& qﬁiﬂ?sﬁ%ﬁﬁ(ﬁ?ﬁﬁﬁﬂ? Qral

call connectlon as a further connection in a new
handover between base station controllers,

10 _ communicating the decision from the - base
station controller that has made the decision to the
other base station controller,

establlshing a further handover connection via
said reserved local call connection from the first base

15 , station controller +to the second base station

- controller. '

The invention further relates to' a second
method for performing a handover between base station
controllers, said method being characterized by

20 ] establishing a new connection for a local call

' "in advance and keeping it in reserve for a handover
between base station controllers,

controlling the handover by the base station
controllers independently of the local exchange,

25 saving the connection from the local exchange'
to the first base station controller,

making a decision ‘in the first or the second
base station controller on using said reserved local
call connection as a further connection in a new

30 “handover between base station controllers, ' '

communicating the decision from the base
station controller that has made the decision to the
other base station controller, '

| ‘establishing a -further connection for a
35 ‘handover via said reserved local call connection from



establjshing a further handover connection via said reserved | ocal
cal [—conmecton fronTthe T Tst—base—t5——statom—eont r ol |-efF—t+e—t-he
second base station controller. s The invention
further relates to a second_ - nmet hod for perf.orm ng a handover

bet ween ba3%0 36¢/26620n " controllers, said nmethod bei n@CTIFI6N0W84r i zed
by 20 establi shing a new connection for a |ocal cal

i nYadvance and keeping it in reserve for a handover bet ween base
station controllers, ~controlling the handover by the base
station controllers independently of7the | ocal exchange, 25
savi ng the connection fromthe | ocal exchange ~ to the first base
station control | er the first base statdonngomtdedilerord thehesdcorsl base he

second bas§t§%§5h080ﬁ99$i£&fer on using sald reserved | oca
call connection as a further connectlon in a ne handover between

base station controllers, IR the inventiop, céFFﬁ& t Re@sgecttabir? rom
t he base - stcahtoolient opétated tite Wanchade pphrteof stiv@ handdwer

other base tatlon ﬁog:d%# own per se, the inffi l%ﬁ%ﬁ ﬁﬁ@é@f:l
connection Tor 35 dover Ria $Hi d reserve caI connection
from V[)ggpggggobeen swltched from the local exchange of the

PCT/ F1 96/ 00084 fixed network to the base station7via said BST; farst
base station contre|befel0rhng RGN H8%90n along £h8!LLE:ISPLLR! Wilen
a handover is performed to the second BSC, the initial
10 connection between the ISDN local exchange and the
first BSC is maintained, and a further connection is
established from the first BSC to the second BSC either
in form of a local call via a local exchange/local
. exchanges, or via a permanent connection between the
15 base station controllers. The handove:.is controlled by
the base station. controllers. On account of the
solution in accordance with the invention, the "anchor
peint” and the controller of handover is a network
element of the radio system, that is, a base station
20 controller, and the local exchange only switches the
connection in accordance with the commands of the base
station controller. In a handover employing a permanent
connection, the local exchange does not participate in
the handover in any way. As the handover in accordance
25 with the invention does not require any additional
features from the local exchange, it is also'possible
- to perform a handover under the local exchanges of the

present type. _
Establishing a local call via a local exchange
30 demands signalling between the local exchange and both
of the base station controllers. In practice, this
signalling load may be reduced so that a connection
once established for a local call between two base
station controllers is not released immediately after
- 35 -a call or calls that have used..the connection are



In the invention, the first base station controller operates the

"anchor paoint" of the_handover 5 in a way known per se, the initials:
speech connecti on havi ng been switched fromthe | ocal exchange of
t he fixed network to the base station via said BSC, and

further to avgpgyﬁéz tation al ong the radi o path. Wen Pcngugﬁﬂgﬂver
I's perforned second BSC, the initial 10 connectionh between the
| SDN | ocal exchange and the first BSC is maintained, and a further
connection is established fromthe first BSC to the second BSC

ei t her in formof a local call via a | Qcal exchange/l oca
exchanges, or via a permanent connection betweén the 15 base station

controllers.. The hanﬁ’%ﬁrj#ﬁgoegrﬂ&&qﬁ%ﬁﬁ to almo RasEt i{,ﬁt ' ﬁﬁl?%eaq'

controllers. On account | ) ) on 1I'n accor ance
i nvention, the "anchdit is possibdento &ﬁanFﬁéncéh?rSPP@ﬁc%ﬁomaﬁ%%v%rl¢%ah
net wor k el ermﬁnofaﬂdmteepdw By steda rid doxl &heafbuewshgt hafdaPer

controller, and thelé%: ggaﬁ% e 9”L¥n§$&£f@§sbgbﬁ en the Q$e$£é€£°%h

accordance with the comman I on contro
handover enpl 8ying a qeatseiders. ‘The de%’cﬁ‘rﬁﬂéttquﬁa"tlﬁé EbearoptedbivR MRS
not participate in be takémeehbgndewerthd aaslwabf Ashé her8apdeVvabadn or

accordance 25 wi.t h the |% gg&kgn go% Ossg%Lr%hg@yl%leglonal

feanﬂesfromthelo&ﬁ‘%&%é a o&ﬁa
handover under the |mun@ﬂcmge§aaﬂom§ Connecu‘m%m 3995 be needed.

Establishing a | ocal malik alaoapdssqwleexsr@@wof&h "hand8¥8RUScShiEEH 1 driy)

bet ween t he caI ange base, statio
control lers. *Pn pr acg]feg' Fﬁ?scaﬂs in agvﬁﬂﬁfl?%e‘il}?aauﬁﬁﬁq‘dﬁneeﬁfb%%"%%s
that a connection when thay axe abkpethed fbe Aakecpilacel.| Thet wemvention

base stati on (Gehides! tRé Samosuﬁ%fr sigasﬁplmgnﬂyaa%.al ¥YhaféSinetxion
a call or calls that have used .t % connec |on %
resources to he loca xchange are not reserved and

released every time that new handovers take place. A

15" connection once established for a local call can be
; used for several handover connections. What.is needed
is signalling between base station controllers only

when they establish and release handover connections

via this type of "permanent" connection for a local

20 call. Establishing and releasing connections for local
calls can thus be carried out in a more stable manner
than establishing and releasing the actual handover
connections. The invention also allows shortening the
switching time of a handover. :

25 - ' Permanent connections between base station
controllers may be established within the network at
least where handovers frequently take place between
these base station controllers. Permanent connections
reduce handover-related signalling, and are more

30 advantageous as compared with local calls switched via

'~ the local exchange. :

Available capacity of another existing local
call can also be used for establishing a further
connection. This is possible when the speech coding

35 rate/data transfer rate of the radio system is so small

7

~
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8 ' ter-m nat ed - . O -
it is possible to maintain the connection for a |ocal call and keep
it in reserve for the foll ow ng handover t:hat requires a connection
. between t hwossrset ati on 5 controll ers. The deci si onPCI/FI96/08084 t he
connecti on nmay be taken e.g. on the basis of the traffic |oad or

. handover density in the network, that is, when it is assuned t hat

- handover connections nmay soon be needed. : It is also possible to
~establish "handover" connections 10 forglocal calls in advance for the
subsequent handovers when they are expected to take place. The

i nvention . r(edr;cessamtfsmmnhtoéeséganlépqeg:rb’eamussighelsqnmcﬁé on
resources to the are _nok,r v aRd_ 4. every
time that new handg\?/lg%%?gke p acg.ﬂeA %g kBt (;e%nnggt Fgﬁton%léérgés‘?%$$°srhed
for a tocal call c&hapeel. used for several handover connections. Wat

i s needed i s signal Thépdxd wiat ioas eotitabl Der § oiéd dd aftethidy a

when they establish _and. rel handove necti_qn V. his type
of "pernaneﬁt" ConﬁSEFFXﬁgf§$é§l|g%g?'zé ned %%EP .%E%gaﬁﬁzﬁﬂéé}éﬂéﬁht
rel easi ng connecti eepneotibtncalis used cfors eshabhighing caeri efixfther n a

nore stabl e manner connectioh h@Brest HndoRiedd andb retAnmiRgilhe atalalts

handover connections. . The invention,also allows shortening th
switching time of &TRahfBgyifed 2€°r each furtnér FRPRBREH" c?ﬂﬁ“leéc‘ﬁg o‘;"r%cq'l
bet ween base statdémection ofcobxansnissiaomy BE ast aevi deg@lni calh tise

?ﬁtworgatmt y eE%ﬁ{Blilﬁfl‘é‘&%&%WVMEB%QQQBH?E&i&Kef&l aepqlahgidmn
handover - r el at ed sPGRAI PRRG, SLARER SoMbreLIsTS may ioste JRARPRdeihyar ed

with |ocal calls soft eaetl wither the triamesmissibnexdilgnjts to the local

Avai | abl e capaci tyeQEn3RgL Neknfetl Yondet@Cehem. If a further connection

- for a handover is established by means of a reserved

15 local call in accordance with the. invention or. via a

- permanent . connection, or available -¢é§acity of an

existing local call is. used, it is important to know

which party will make the decision on the type of the

. connection, and reserve the connection. If both parties

20 were allowed to make reservations independently of each
other, the same lines could be reserved simultaneously
from both ends. For eliminating this problem, the
responsibility for the decision-making may be given to
either one of the' base station .controllers. The

25 decision is then communicated by means of signalling to
the other party. A base station controller may shift
the decision-making to the other base station
controller by omitting the definition of the switching
data in signalling.

30 - Brief description of the drawings

In the following, the invention will be
disclosed by means of the preferred embodiments with
reference to the attached drawings, in which

Figure 1 is a block diagram illustrating an

35 - ISDN based :PCS network according to the invention,



call can also be used for establishing a further connection. This

I S possible when the_speech coding 35 rate/data transfer rate of the
radio systemis so small WD 96/ 26620

PCT/ FI 96/ 00084 9 (e.g. 13
kbits) that v speech/ data signals may be I ns 0 one
64- kbi t @%% transm ssi on channel . %MThe
base statlon controll ers decide whether a 5 reserved |local call, a
new | ocal call or a pernmanent connection is wused for
establishing a further connection for a handover. Two

transm ssion circuits are required for%each further connecti on, one

for each direction of__ifransmnj ssio al
established for the further c%%?t%%? rQo %ogrI %iét O%S‘é%&%a%aihact 11b164[5ﬁt:3r f}fs?es
station control | ers dayidingsthe fawssidnat¢f the mobilgf servicen immitiching

transm ssion circuitgehpréhad OQﬁhctJ.onal m&t&anaed \Hm%ae@agecwext hea
If a further connecti.Q ando i s established by neans of a

reserved 15 IOCQFQE‘&F?I’? rf‘%tc"(:%"'rkd EEH fh the invention or via a
per manent conBection, or avai mescéﬁacﬁby 3% and 3D show thyes idiffleyeat

call is used, it is t«HgQrtu”intpéPfJSﬂ%g a handtesh petueenV bhsanka dtion
deci si on on the type o connection, and reserve the connection.

| f both parties 20 °°ntﬁ%f%e5"?1 owed to make reservations independently of
each ot her, the sane Figuse cdul dsbear d@ckeddipguamarshawing the

fromboth ends. For ﬁLth@é‘tlnﬂeéé“ rPr%lQISSEEh.aUﬂ@n with = RS PRIdEdsite

for the decision-nmaking my be given to
10 handovers,

Figures 5A, 5B, and 5C show ‘a 'signalling
diagram wherein a new handover A-B' is established, and
an old handover leg A-B shown in Figure 4 is released,

Figure 6 shows a signalling diagram-  for a

15 " handover based on a previously reserved connection,
S Figure 7 shows a signalling: diagram for a
handover based on a permanent connection..
| Preferred embodiments of the invention

The basic principles of the invention may be

20 applied to connecting any wireless access network to
the local exchange of a fixed network and to an
intelligent network. In the preferred embodiments of
the invention, the access network is a radio system
based on the GSM system, such as PCS1200. In other

25 words', the access network is modified from the 'GSM
mobile communications system or its 1800-MHz version
DCS1800. As to the details of the GSM system, reference
is made to ETSI GSM recommendations and to the book
"The GSM System for Mobile Communications”, M. Mouly,

30 M. Pautet, Palaiseau, France, 1992, ISBN:2-9507190-0-0-
7.

The block diagram in Figure 1 illustrates the
network elements of a PCS1900 network based on a fixed
network. The access network PCS1%00 ‘comprises base

35 station systems BSS, each BSS comprising one base



either one of the base station controllers. The 25 decision is

themtommmicat ed by nearmsof—stgnatH-Tmg—to t-hre—otfher—party— A base
station controller may shift the decision-making to the other
base station controller by onmtting theidefinition of the

swi t chi ng wo9626620 data in signalling. 30 Br iPET/FID600084 pt | on of
t he draw ngs In the following, the invention wll be

discl osed by nmeans of the preferred enbodi ments with reference to
the attached draw ngs, in which Figure 1 is a block
diagramillustrating an 35 | SDN based PCS network according to the

I nventi on, WD 96/ 26620

PCT/ FI 96/ 00084 station controller BSC and a pluralilly of base stations
Figure 2 15 a bl oGladl] AAMIIAsdale URL" BTES communi cabl VbPLLILhBCLHEG! T ONS
I ng centre to runct FS%nd

of the nobile servi'ces sw tch ) I 'onal “uni
al | ocating them t dnterface githepersoral \#iratiqnandft {mobgle stations).

Fi gures 3A, 3B, 3@mndaddcshawekliace Wetwedrerd PS and a BEBS ak welLioasing a

handover begtween se st.ation cQn |l ers, - gure
4 is ablo di agr S t\?ﬁrr‘frgactel'nebetween 3 tr%l‘ngdoa\?’éf eassci?\r%sss%%}% J|"o§é’wi th

two successive 10.those himdsv&onventional overlay BRG s systemsB andnd 5C
show a signalling they are Hb80paa \W1seirNadt8AYLHRANEW HRITeAnB Uhdike in

estabiianed: and . convertloia] WHIRLLOLRY RoRe02Mchl BLEY" Sedelsn

controllers BSC are not connected to the MSC, but to

10 the local exchange LE of a fixed network, such as ISDN

or PSTN. In the preferred embodiments of the invention,

the local exchange is constituted by an ISDN exchange.

The local exchange LE, in turn, is connected to the

servicefcontrol point SCP of an Advanced Intelligent

15 Network AIN via a standard  intelligent network

connection. In;some-cases,:the“intelligent network is

not required. In such a case, the local exchange itself

may contain more intelligent functions. Further, the

local exchange LE may be connected to the other local

20 exchanges LE or trunk exchanges TX of the ISDN network,
as usual.

A PCS network based on a fixed network is thus
not directly compatible with the GSM architecture, as
there is no mobile services switching centre MSC

25 therein. In a conventional overlay mobile
communications network, the mobile services switching
centre MSC is the central unit of the network, but the
local exchange of a fixed network does not support all
of the MSC functionality. Therefore, in the present

30 invention, the functions of the mobile communications
switching centre are divided into functional units,
which are located in the base station controller BSC,
except for the call control. In addition, by‘means of
the intelligent network AIN, a function corresponding

35 ‘to the home location register HLR of the GSM system is



Figure 6 shows a signalling di agramfor a 15 handover based on a
previously reserved cqnnection, - - Figure 7 shows a . PR

signalling diagramfor a handover based on a permanent connection.
Preferred enbodi nents of the invention The basic

princi pl es of ention may be 20 applied to connectl;‘_qwml
W rel ess acceghnﬁ%#&%rk to the | ocal exchange of a fixed network

and to an intelligent network. In the preferred enbodi nents of

the invention, the access network is a radio system based on the
GSM system such as PCS1900. In other 25 rds, the access network is
nodi fied fromthe GSM nobi | e conmuni catfons systemor its 1800- MHz

ver si on DCS18 0 e t i?%d £

is made to ETSI GSM rggg‘r'nfrﬁéﬁ at%%nsg%gé% }%t {}_e égﬁm%ge%%péén?em
for Mobile Conmuni cattenthe wisigan locagion regisP@¥iet, Pal ai seau, France,
1992, . | SBN: 2- 9507190- 0- 0- - Possible allocation of theThﬂnbtiﬁﬁaIﬂdﬁyt%ﬁtbn

Figure l-illustrates e .. n e
based on a fixed £Ee ?ﬁi%&ﬁﬁ?t %%ggég%é%Q réﬁ g&i%%%gg J“ﬂﬁ Sé guﬁgse
35 stati ob syst@nsFBEStienghl BSTFhe opnes i of ‘éh% pasks all end wbth

96/ 26620 the letter F (functlon) iRQ@rdd PO OGRMI% a distinction

bace stations BTS comtBhrees duopmy g ant Bhb8Tas perwor)Renthts

personal stations PS (Bﬂ@il&ﬁ%ﬁ:ﬂﬁ:ons) in which they may be located. In the
following, each functional unit will be described
10 briefly. _

BSCF (Base Station Controller Function)
corresponds to the normal BSC functionality in the GSM
network. ' '

- 'BSCF+ (Base Station Controller Function

15 Additions):

R - divides the A-interface from the BSCF so. that call
control is assigned to LEF and other signalling to

RSCF,
- carries out the switching operations related to
20 handover (HO) acting as the anchor point for the

switching operations,
- converts GSM-based call control into ISDN call
control,
- includes different possible interworking functions.
.25 LEF (local exchange function) includes the
standard functions of an ISDN local exchange LE
(National ISDN3 as a default). LEF may also support
non-call related (NCA) signalling from the base station
system BSS to the service control point SCP. In the
30 preferred embodiment of the invention, no modifications
are suggested to the standard LEF function because an
ISDN based PCS1900 system should be able to operate
under the ISDN local exchange LE of any standard fixed

network.
35 RSCF (radio system control function) performs



Tue raglo interface between a PS and a BTS, as well as 5 t he

i Nt erface—between a BFS—amd—a—BSE-are—stmtar—to —t-hose—+tr—a
conventional overlay PCS1900 system and they are not paid cl oser
‘attention to herein. Unlike in a conventi onél: GSM net wor k, however,
t he base sw 9626620 control lers BSC are not connect edPECTFIOGMBEC, but

-~ to 10 the | ocal exchange LE of a fixed network, such as | SDN

- or PSTN. In the preferred enbodi nents of the invention, t he | ocal

- exchange is constituted by an | SDN exchange. The | ocal exchange LE,
in turn, is connected to the servicgzxontrol point SCP of an
Advanced Intelligent 15 Network AIN via a standard intelligent
network - - comeyeriadn taskssofie thasmebilbesenvites genitokingréentre

not required. In syeh a f@séonéﬂﬁlé 093{:11 EXQQQBGEcéESq| il.e. At geRB¥at@gtain

nore intelligent functlons Fur g‘ éat .exch ang LE ma be
connected to the otnh&r R§Eignent ‘aria ieﬁaﬁﬁﬁsc‘?_@ﬁﬂ S SR 69 RaRLest
~the | SDN net wor k, handoverabetweeh .base station controAl®€S BSC\or kldnras]ed on

a fixed netgork 'Seséaﬁsngeﬁ 1) "0h GHACCILY, CREPR!ID! L1ub thn Ui GPce

archi tecture as e services swtching cen
25 therein. U@t z?““@@ﬁveﬁtheonﬁ‘mteé\fércﬁay ProfeGole and MAP
conmuni cat i ons net wbkocblie. nobi | e services sw tching centre MSC is

the central unit of the netﬁgﬁk‘hmoée;}egﬁm%@f%n%C?Prgchq.ﬂggfg i f {g xed

net wor k does not support al I°i § er efore,
in the present 30 separafednfrem, thaeRFGRcin opBdeXr tncendie ef—'ontrOl of

S\;ﬁmﬁm cat luons g the hﬁa%aeheﬂg SEitdss arfe:ofh Vadeder8ho hugkér onzaéva?J ts,
L oCet e b LYo <o RSt *hy g OUT O hEE R, any, | TR AL
AI'N, a function coevespoadi mpraxol, arxe madehdrwe EtbeathHOm. r FyestagtuvdlR of
the GSM systemis handover is carried out by the BSCF+, and it is
controlled by the RSCF.
15 VLRF (visitor location régister function) is
a traditional VLR divided into two parts: VLRIF and
'VLR2F. .The upper part VLR2F of the VLR is located in
the service control point SCP of the intelligent
network, and the 1lower part VLRIF in the access
20 network, more precisely in the base station controller.
In accordance to the division that presently seems most
preferable, the lower VLR1F handles authentication,
location management, temporary identification, etc.,
whereas the upper VLR2F handles service control and
25 other matters related to the user's profile.

SCF (service control function) is a standard
service control function SCF of the fixed network,
providing the standard intelligent network services
(AIN). Moreover, it has an ability to carry out

30 - location interrogations to the HLRF (corresponding to
the gateway-MSC- situation), and local location
interrogations to the VLRF, as well as to co-operate
with the VLRF for responding to AIN interrogations,
etc. S

35 : The HLRF (home location register function) is
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12 provided, as well as part of a function cerresponding ... Lo
to the visitor |location register. Possi bl e alTocation of

t he functi onal units to the different network el enments is 3
illustrated in Fi 5 2. Functionally, the nanmes of ﬁ%all
end with wo @“Ietter F (function) in order to nmake a n

bet ween functional units, and physical network el enents (BSC, SCP, -
LE,...) in which they may be located. In the foll owi ng, each
functional unit wll be described 10 briefly. BSCF
(Base Station Controller Functi on) tdrresponds to the nor mal BSC

functionality in the
Station Controller %ﬁ?}?‘? o]ﬁ’%mn re%iﬁ"?’f aify pecordance "”‘é? \ﬁt?feg;
A-interface fromthe &8¢ sonit hthecdintelligent metwosk icompsisgsedan oEIIEF

and other signalling Eéﬁflp ment RR¥dhtification Q%b&b@éroukuhﬁeléﬂétChbHS

operations related to 2 ~ han e s the .ancho oi nt
for the SWi tE‘Pﬁﬁ’ngo‘be?rét %’sémf( Ftos)mr% gﬁg& SEEVEER) Hﬁggﬁay cal |
control into 51 SDN imtérworking Gant:ttbbn) , which - arac| noes pHifF ecénser
possi bl e i nterworKi ng?]{t’é}?éi&f‘sto oy LEF (l.ocal exchange
function) includes t st an g funé ns of an | SDN |-Q

exchange LE (Nati onal Jrsiis Rrefegee nantQf é‘lh§01§i‘fﬁﬁ5i‘-?n'

non-call related (NCAhsi gnad:twlgalromtﬂedbasmb&databnve are d:.sysn.bm:BSS
to the service CO””@A S EheShBrwbPx! dfemithts in Q&S&E&é '.d?] sggﬁg
T|cat| the sta

the invention, no no ons es ed to

su
function becal@e an the LE q%%é&%&%ﬁ%ﬁg s"'tlbemsﬁlr’o&c’a‘tﬁénébfiget §CF
operat e underaxﬁdheVLﬂ]\l uoits; ekivdaBSe tﬁltﬂlmytm aBSIAF dafhd xBEACF+

units, as well as the access manager AM containing the
RSCF, HOF and VLR1F units. Alternatively, the entire
VLRF may be located in the BSC or in the SCP.
15 It must be noted that it is only the
o ‘functional units BSCF, BSCF+, and' LEF that handle the
actual speech/data connections. These functional units
‘located in the lower part of the functional model are
tied tb routing connections - (chain of connections:
20 BSCF, BSCF+, LEF). The other functional units handle
signalliﬁg only, and their allocation may therefore
differ from what has been disclosed above.
The preferred embodiment 'of -the invention
" further comprises a new alternative signalling path 10,
25 which bypasses the LE between the BSC and the SCP. This
allows a more simple signalling between the BSC and the
HLR. The SLgnalllng interfaces LE-BSC and SCP-BSC are
termed as C-interfaces. The signalling of a C-interface
' may employ non-call related signalling of an ISDN
30 netwofk, or alternatively, it is possible to utilize a
' Signalling System NR 7 (SS7) network for the PCS-
related 51gna111ng between the BSC and the AIN.
'In the following, handover procedures in
accordance with the invention will be disclosed. In a
35 handover, an ongoing call is handed over from a traffic



networ k. 35 k RSCF (radi o systemcontrol function) perforns
—PCTF96/-00684——

96126620 . —
13 several tasks of the m)bi | e services switching centre
MSC. It controls radio resources (i.e. it generates, e. g. assignment
and handov¥0%8668nds, and controls the handover RETAAH00MR4s o
station controllers BSC or Focal 5 exchanges LE). In addition, RSCF
is also an interface unit between the A-interface protocols and MAP
protocol s. HOF (handover decision function). This unit is
separated fromthe RSCF in order to enable tdntrol of 10 t he handover

process from an even higher |evel. However, the high-I|evel
deci si ons only, sueharpel onto angrBerosda&herehanngl imddieysames oMORD The

act ual hang@y£sents E@ééleﬂamnbwm@ec&%ﬁmw\doftthé call 1s

Fonctron 1o | TRIL ef8ured wnen. the ¥iBhal shrstars 5Rea 0y TR e,
VLR2F.. The upper p@h@n VLR uSs T theves Ry sthﬁbc,ieﬁda'l@ |qnv1ronmentt N’élasleﬁ\'il ce

control poigit SCP fhdrfeviedt slelmeeﬂtbase statleakwa&ataa%ﬁ&& Itqweeaaart
VLR1F in the acce

S 0 reci.sel |n the ba ti,on
contioller. §sz$ (AR ?g?m%af‘ °f’ﬁ5 %l%‘f%t%/ cﬁ#e medofB pst
preferable, the | ovies 34n Fvdaral en amt¢mmemtqn@i, PCSl900 SIMS@&:mb oand

nmanagenent, tenporggyikded foeadn®ihl 8LCthe invention. Instead, the
_ present invention, provides improvements to a handover
10 between two base station controllers BSC.
Figures 3A, .3B, 3C, and 3D show three
different ways of performing a handover between BSC's.
'Figure 3A shows a situation prior to a handover, in
which a connection is switched via a LE to a BSCl, and
15 . further to a mobile station MS via the radio path. The
aim is to perform the handover so that the call will be
switched via a BSC2 to the mobile station MS. Figure 3B
shows a handover in accordance with the prior art,
using the LE as the anchor point for the handover,
20 which requires new features from the LE. This handover
technique may be possible in new ISDN exchanges, but it
is not a good way of implementation in an early stage
of development of the PCS systems as the availability
of the exchanges provided with the required features
25 ‘cannot be guaranteed. Further problems are caused by
the fact that -a network element incompatible with the
access network standard (e.g. GSM) is used as the
anchor pcint for handover. _
Figure 3C shows handover based on a local’
30 call, in which the initial connection LE¥BSC1 is saved,
and a further connection is established between the
base stations BSCl and BSC2 via the LE by means of a
local call BSC1-LE-BSC2. On account of this solution,
BSCl1 operates as the anchor point for the handover, and
35 the LE only switches the connection. As no additional




whereas the upper VLR2F handl es service control and 25 other matters
related to the user's profile. : SCF (service_control Rt
function) is a standard service control function SCF of the fixed
net wor k, providing the standard intelligent network services

(AIN) . Moreoyg ﬁ‘has an ability to carry out 30 | ocapy &MW ‘

I nterrogations Pdﬁk HLRF (corresponding to t he ga?gaay- C
situation), and local |[|ocation interrogations to the VLRF, as
well as to co-operate with the VLRF for responding to AIN

I nterrogati ons, etc. 35 Tfke HLRF (home | ocation
regi ster function) is WO 96/ 26620

PCT/ FI 96/ 00084 features are reﬁulﬁed from the I£ﬂ4the handov@rhﬁﬁ§ be
| ocation register in‘accofrdance Wt I'n dition

intelligent network RAFFATHES ¥pderppll presem'( e‘ﬁﬂ“b W&ﬁtl fication
regi ster function), and Figpeesi BDy sho®dB- & VEandbuwet nessede swmrvace
gateway 5 | Nt erOidage f‘é’&%h&'ﬂ%,on.v‘h!tﬁh FHE esse, Patfle ChAsE{al

attention to herein. erred I
i nvention, 5 t FROTGSEA N RE- Eﬁg‘sl%ég’csﬂ Eéﬁegb qtﬂC?HT FBBJ?'ed"S
among the network el esgtaid iishedccbedasen WBSO1Fi ande BSCZD wheréby LBSC2

contains the LEF uni t%é%e%:ggg%@lﬁcﬁ&e p%}ﬁlts- In thﬁ‘dcéé_/égz':h!iﬂé$§r,

t he BSC contains the . he access
manager AM cont ai ni ng?heme the call f@stahddshed. \/£R13F5 Ut swikchednhyi the y
the entire LE, but the permanent connections between BSC1l and BSC2

10 are used. It must be noted that these permanent
' connections may physically be routed via the LE. It is

‘advantageous to use permanent connections between the
" BSC's in accordance with Figure 3D where handovers take
place frequently between said BSC's.
15 ' Local call-based subsequent handover
- Figure 4 shows a call situation in which the
‘original call has been established from a LE to a
BSC/A. This connection is identified by the number
"DNOrig, Thereafter, a-handbver has been performed to a
20 BSC/B. As a result, a local call-based handover leg has
' been established. This handover leg reserves one
circuit DNAold on the side of the anchor BSC/A and one
circuit DNBold on the side of the base station
‘controller BSC/B. In the following, a new subsequent
25 handover from BSC/A to BSC/B' will be described. In
this handover, a new local call-based handover leg will
be established, which reserves a circuit DNAnew on the
side of the anchor BSC/A, and a circuit DNBnew on the
‘'side of the base station controller BSC/B'. After a
30 successful handover, the old handover leg is released.
This is the most complicated case of handover, which is
described with reference to the signalling diagram
shown in Figures 5A, ‘5B, and 5C, wherein the used
numbering  corresponds to the - numbering used

35 hereinafter.



VLRF nmay be located in the BSC or in the SCP. 15 It rnust

be-

ot egH—ttat—+t—is onty—the . fForctTomat—umits BSCF—BSEF+—and
LEF that handl e the acgtual speech/data connect i ons. These
functional units | ocated in the | ower part ‘of the functional nodel
are ‘wbiogss2® routi ng: connections (chain of connect i BCI/FI(§0084

BSCF, BSCF+, LEF). The other functional units handle signal ling
onty, and their allocation nmay therefore differ fromwhat has been

di scl osed above.
i nvention f
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urther conprises a new aliernative signalling path 10,

25 whi ch bypasses the LE between the BSC and the SCP. This

all ows a nore sinpl

e signal ITheg hamesenof hen®6C masbades that apeR nPhe
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- HANDOVER REQUIRED me%ga%e m;t;%’c‘éé‘”e!a

c channel acent base

strength/qupd ity vapégsage to Rsc#len the user noves or the radio

enV|ronnent changes.

15

2: map_select_target is a new message that has
been introduced to enable handover decisions to be made
on a higher level in the network. This may be useful if
RSCF is allocated to the BSC, and the BSC is not
considered to have sufficiently global -information on
the traffic load of the network etc. The message is

sent to HOF. The only. purpose of this message is to

- 20°

25

30

35

select the most appropriate target cell. (TCI) for the
handover and return the target number (Tnr) that
indicates the RSCF related to the target cell. -

3 MAP_PREPARE_SUBSEQUENT_HANDOVER is a
message in accordance with the GSM. The target number
parameter (Tnr), however, points to the new visited
RCSF, not to the MSC. _

4: The decision on what type of a connection
should be used for a new handover leg to side B' is
made in RSCF. In this example, it is assumed that the
RSCF -on the anchor side will make this decision.
Alternatively, the decision may also be made by B'. The

-possible alternatives for establishing a connection are

to establish a local call BSC/A-BSC/B' via the LE, to
use a permanent connection between BSC/A-BSC/B*,
provided that there is one, or to use a previously
reserved, unreleased connection for a local call B_SC/A—
BSC/B', or part of a previously reserved connection for

BSAfits @ﬂ%lﬁreﬁ?%?err?st h&hdBgnal



5 A handover between base stations |ocated under the sane BSC
(intra-BSC handover)_is_substantially perforned in _the same way as -
in a conventional PCS1900 system and it is not essential to the

i nvention. Instead, the present invention, provides inprovenments to
a handover 1@? spetween two base station controllers BSC. :

Fi gures 3A, & , and 3D show t hree di fferent waygngmggFFgrning
a handover between BSC s. Figure 3A shows a situation prior to a
handover, in whi ch a connection is switched via a LE to a BSCl, and
15 further to a nobile station M5 via t radi o path. The aim
Is to performthe handover so that the call | be swtched via a
BSC2 to the mobile of ajbom Miaill OserSBiso cont:iWSeRt NARLOH Llcess
accordance with the prior, ar ~ o .using the LE as _the _anchor p0|n? for

t, .. . .
the handover, 20  Cingwtitsr BBAF 8y QFecsRry, Rulen Do REEF ghigcates

handover t echniewacm@ssbeipesitbbAhawnfor | Shhew xtbealesal buthat
is not a good way of.jJml. t 3kl O0ed "aof+ €arly stage _ of
devel opment of the it sﬁ‘g’trsrgﬁsﬁ%s tﬂﬁ%n%vai’l ability ~of the exchanges

provi ded wit#¥ the required fY¥APLPREPARE HANDQUER kS (S gdBr & GBM/FUfitRY
probl ens are caused 4he exceptidmie thaet &hajewa paramster! gOeTt (RanEPwdL bl e

with the acc \WQr ndar.d \ i S US a
anchor point for hancglgi\?!e?%isf\fm KY&E? q;%s bé?%%gdtﬁeegs%esﬂheo%v?s <gakrnd(%;l/£e1$lfjf)t<1';1%ed
on a local 30 applicakigni cRLt hdiffiereat cdyresti @f LBmawioven salfed,

and a further connecddition, esiid| mebedgbetmaienihbPude otherhapgrsmétdans
account of 1 & ool daiared’ 88 ek pasemenet JoPhe Wuep oY G (1
handover, and 35  panametegsondpdshhe drasikie addiatienah. pasametexsiarenal
defined in closer detail ‘in Table I. In a case in which
part of an existing loéal call is used, for instance,
the message could include two additional parameters:
15" DNBnew for indicating that the access circuit
e corresponds to an existing local call on side B', and
a CIC (circuit identity code) for indicating which part
of the 64-bit/s circuit is ‘used. :

5: RSCF on side B' allocates an access circuit

20 DNBnew for a new local call. :It must .be noted that in
a conventional GSM system the VLR allocates the
handover number for the new leg. The directory number
DNBnew allocated by RSCF, instead, is closely related
to the access'circuit'used. Therefore, it cannot be

25 returned once the handover is completed, which is the
case in the conventional GSM, but only after the
handover leg has been released due to releasing a call
or due to a new handover. It must also be noted that
two access circuits and ‘the corresponding directory

30 numbers are required for a new handover leg. .

6: HANDOVER_REQUEST message is as in GSM, but
an allocated handover number is sent between RSCF/B’
and BSCF+/B' - instead of 'CIC. HOCT and possible
additional parameters are-included in this message, as

. 35 well. ' -
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16 atures—a-r—e—ﬁe-q-u-r—leed fﬁem—t-he—tt_—fh-e—h-a-ﬁdm#nﬁy—be——

per f or med under all present ISDN exchanges. o Figure 3D -
shows a handover based on a’ - permanent connéction. In this case,
the i nitwel9626620 connection LE-BSCL is al so saved, arRCHFB¢HO8d cal | "
S established between BSCl. and BSC2, V\/nereby BSC2

operates as the anchor point. In this case, however when the call
is established, it is not $w t ched by the LE but the pernmanent
connecti ons between BSCL and BSC2 10 @ape wused. It nust be noted
that these pernmanent connections may physically be routed via the
LE. It is advant agkouHANDOVER_REQUESR nmegsagectishngsheine&fM-he

BSC s i n accor danggnpbi Fnﬁbﬁﬁ%ﬁ'ac\weﬁg hagdoygr sgéMke Bscr+/B' Ploiay

frequently between sal 1 ocal _.cal .- bgsed subsequent
handover forwards @%Lﬂeessf%end'\ﬁs fﬁ‘ecﬁﬁcrl_ f‘ugtl% nAn a(?ﬁrt;?
original call. has;bﬁerm&lsicabl | gagdmetem a (E3t o fnfo) COIBSCJIME Tiihe
connectiongis idegh M ro21 DNor i g. Ther eafter, a
handover h%s been per orrret%) ﬂw(rgé% 2 )BSC/B As a re 2#3'8 ?Lj

cal | -based handover |eg hat A PREPB@@n“é§PQEF$@?1%’& sl'tﬁss Jﬁh eri%g
reserves one: HOCT Gpd it 2NAsl dlso irelsledt (sket hi) amdncﬂeﬁS@dAmnd one
circuit DNBold onp,t si de of, Lhe e c roI iB3e B. In
the fol l owing, a h ahfes L8t &q OTnbopBREe Halbn@ter fr‘S?ndB dBSC/ B will
be described. | naddltlonal masrammeér arg RehpreRd it Sfver
leg will 19 bs evadbbi sledtivtioh rcfiseth/escanneatmm maewmowhe

side of the anchor EE?ﬁB%%?gh% Xf?%%bhmggﬁggwﬁgﬁ Eggoufc?shanghd%fﬂetrma

base station contF8F cess over
ol d handover |eg B&.rdireatletls example, THOCT sd9e% RBkt CBHRY c3P¥d Ne¥se of

handover, which i $nformatior @SS iiHee dnehbl éeaerence to the signalling

di agram . shown in Fj gur es A SB e Us8qdixing
" nunber i ng corresponds 1o 3‘°d amﬂgﬁ hidsb3ge" hking
- 15 the RSCF handover control w1th the BSCF+ call control.

RSCF commands BSCF+ to.establish a new handover leg for
the present : call. The new leg will use the number
DNAnew and the corresponding access circuit in the
BSCF+ on side A, and the number DNBnew (and the
20 corresponding access circuit) in the BSCF+ of side B'.
HOCT indicates that the type of this handover is "new
local call". _
_ 10: SETUP message is as in an ISDN network.
The local exchange must establish a local call for the
25 ' handover leg. ' .
11, 12, 13: INITIAL ADDRESS_MESSAGE, CALL_
PROCEEDING and SETUP are as in ISDN.
14: setup detect is a new message that
indicates to RSCF/B' that a new handover leg is ready.
30 BSCF+/B' is able to link this leg with the previously
reserved radio resources on the basis of the used
access circuit that corresponds to the number DNBnew.
15, 16, 17: ALERTING, ADDRESS_COMPLETE_MESSAGE
and ALERTING are similar to those in ISDN.
- 35 18: new_leg_complete indicates that a new



35 herei nafter. WD 96/ 26620
PCT/ FI 96/ 00084 - 17 - .. The-
nanes of new nessages that are not standard GSM | SDN, or AIN

nmessages are vvritten W th smal | letters. Capital letters are used

I n nmessages i whi ch changes have been nade in par ane,;‘_elr,ﬁ%mh%
LEF/ A, 5 Eb ,zoand LEF/ B are the LEF units of the base station

controllers BSC/ A, BSC/'B and BSC/' B in the LE respectively.

1: HANDOVERREQUI RED nessage initiates a handover as in the GSM
BSCF+ only forwards this 10 nmessage to RS% 2:
map_sel ect _target is a new nessage that has been introduced to

enabl e handover deci shgndolér brod s been estdBLEsRbgNEicdan @éhul the

network. This may be use s a ocate SC, and
the BSC is not 15 consi de¥¥d WJ?WABEL\SPE%WWIT R@GkdSi 88

on the traffi&nl sd. of the network etc. The nessage- |s sent

to HOF. The only purpose of t n?l&agq{dﬁx;ﬁ.ﬁ CgMMANDS% reflghe FﬁZbSM‘

appropriate target cell STCI over an arn

target nunber ¥Tnr) tB3EFH °n1Yn§|°c’:”él’la€§st HreRIpeEs$agen eBut o itthanysk gbe
cell. - nofed bWARt PBRRARDNREBSEGdsNagEANROVERW beé sant (see
nmessage in accordance g@th the GSM . The target nunber par amet er

(Tnr), however, points™to the new visited RCSF, not to the MSC.
5, 26, 27, 28, 29: CONNECT, CONNECT _ACK,

ANSWER MESSAGE, CONNECT and CONNECT_ACK are as in ISDN.

10 30: connect_detect is a new message indicating
that the access circuit has been connected.

~ 31: MAP_SEND_END_ SIGNAL is as in GSM.

32: ‘switch leg command is a ' new message
indicating BSCF+/A that the new leg can be used from

15 - this moment on. As a result, the old handover leg may

* be left out. In this example, the HOCT parameter
indicates that the local call related to the old leg
may be released (cf. Table I). It must "be noted,
however, that it is not necessary to release the local

20 ' call after all the handover legs contained in it have
been released. It is also possible to keep the
connection waiting for new handover leges between side
A and side B'. In such a case, the value of the HOCT
parameter is "nothing” (cf. Table I).

25 33, 34, 35, 36: MAP_SEND END SIGNAL_ACK
message, CLEAR COMMAND messages, and CLEAR_COMPLETE
messages are as in GSM. BSCF+ only forwards the
CLEAR_COMMAND message and disconnects the handover leg.

- 37, 38,  39: DISCONNECT, RELEASE and

30 RELEASE _COMPLETE are as in ISDN.

40: disconnect_detect is a new message
indicating that the access circuit and the directory
number have been released. _

41, 42, 43, 44, 45: RELEASE, RELEASE_ACK,

35 DISCONNECT, RELEASE and RELEASE COMPLETE are as in




25 4: The deci sion on V\/nat type of a connectlon
be <osEd—or—anew hanmdover—teg—to side 5
exanple, it is assuned that the RSCF on the anchor side will make
Al terfatively, the decision*may al so be nade by B'.

t hf s deci si on.

The 30 WwWog®s630bl e al ternatives for establishing a connRET/FB§EBE

per manent connecti on between BSC/ A-BSC/ B',

| ocal call BSC/ A-
connection for

to establish a local call BSC/ A-BSC/B via the LE, to- use a
_ .. provided that there is
one, or to use a previously reserved, unrel eased connection for a
35 BSC/B', or part &1 a previously reserved
WD 96/ 26620
ISDN. - 18 a | ocal

PCT/ FI 96/ 00084

call. RSCF also controls thg usalggoﬁﬁgegsdetect girgmtﬁ%wthﬁgsfﬁg
e
ry

directory nunbers DN.. RSCF a

new access ult

| ocat :
for a new | ocal caindigaging th ti’(?ntaoﬁq%ssa HRF Py R he5 irec

MAP_PREPARE_HANDOWRbex aavinbédm fﬁseasedh

T A i g "I ihdover basédVif 4 G 'beinad) cBAfielEgEnadded

thereto for enabling

handover. In

10 rel ated t
paraneters, and t
closer detail in

;l&bﬁ%%%ﬁ' e R b O WHIS T2 26€al call

% I cat1on fferent hﬁ%&f
addi £Ron thifhe SXETRIGEYmaFathel ude OVRE amtfers
PpdiforniedT firamasiser .sthHtdonal et rofl lelre BSOZR to base

an EXIStI

local call is use®SG/& fphseafaklishing a h?ﬁ@ﬂﬁ%&g};ﬁ% UB‘&F& F—ﬂEP&dﬁaH\o

addi ti onah gpar anetyyss been reserved previously or left unreleased during

15

20

25

30

35

a previous call or handover. In other words, the idea
is that a local call that has once been reserved does
not have to be released immediately after a call (or
calls) using it has been released, -or a handover has
been made to a new. locatlon durlng the call. The local
call can be saved, 1nstead, and kept in feserve for the

‘following handover that requires a connection between

the same base station controllers. In the handover
process shown in Figures 5A - 5C, for instance, the
local call between BSC/A and BSC/B could have been left
unreleased by setting the value of the HOCT parameter
of the switch_leg command message sent in 32 to
"nothing”. Another alternative is to reserve
connections for local calls of this kind between base
station controllers e.g. for reasons related to call
management when it is assumed that handover connections
may soon be needed. This method according to the
invention reduces the - signalling between the base
station controllers and the local exchanges as the
connection resources are not reserved and released
every time that new handover connections are needed or
when they are no longer needed. By means of the method
of the invention, establishing and releasing 1local
calls may thus be carried ocut in a more stable manner
than establishing and releasing the actual handover

shoul d
made T RSECE—+n this

the exception-that a

sgijed i



15 DNBnew for indicating that the access circuit

corresponds to an existing local call on side B, and a ClC. o
(circuit identity code) for indicating which part of The 64-bit/s
circuit is used. 5: RSCF on side B allocates an access -

circuit 20 o w for a new |local call. It nmust be notem

a conventiona stemthe VLR allocates the hand r for
the new | eg. The directory nunber DNBnew al | ocat ed by RSCF, °
instead, is closely related to the access circuit used. Therefore,
It cannot be 25 returned once the han_dove%%i s conpl eted, which is the
case in the conventional GSM but only after t handover | eg has
been rel eased due to £§%5§g%{ghaa cal l or due to a new handover. It
must al so be noted tha " two access circuits and the corresponding
directory 30 number s ar e Theggigaall g dirgramshoyerin &igure 6 shows
6: anANDQJER REQSEST NMEsESgeind ofS ai hafSdvebUfrom 35;/:& o> abbvgabaeegaaﬂoaer
nunber is sent between [ B and,, +/.B' st :
HOCT and possible reggsr%é.cgdaclatllldna"I;npa%alr@?grzs Sar etlhgcl ﬁ%gaag%st hi"&se
message, as 3% witryucture corregppndstgothe structure of the messages

m{._g\/gg/ ggoséST shown in Figu're'?\A-SA',_' ‘5B, _alr_ltcbi\ 53:9€reRénarkSe_lg wjkth thd:
' GSM BSCEH B oni ysdhe 8 S?%ﬁ]mcf%s??%ef%%%‘é- TSR o OB et RS A
Layer 3 i nf ordef fesrengesr apppared With thafegrrespondiing messhges in
Figures 5A - 5C will be listed. In the example it is
10 assumed that the decision on the handover type is made
by side B. Thé'Rgcﬁ of side A sets the value of the
HOCT parameter of the 'MAP_PREPARE_HANDOVER message to
"undefined", which indicates to side B that it will
have to make the decision on the handover type (cf.
15~ Table I). - |
o 1, 2: are as shown in Figure S5A, with the
exception that th_ey' take place in base station
controller BSC/A -
3: miésing, since there is no old handover leg
20  in this example, as' in Figure 5, .

4: side B decides to use an existing local
call between BSC/A and BSC/B. Therefore, it sets the
value of the HOCT parameter in the HANDOVER REQUEST
message to "ef;sting local c¢all" and includes the

25 directory number DNBnew and the circuit identity code
CIC in the message. The message is sent to the BSCF+ of

side B. :
5: ‘The CIC contained in this HANDOVER_REQUEST
message is the identifier of the circuit of A
30 interface, that is, different from the CIC in message
2. |
6,7: as in Figure 5A, but in BSC/B,
8: side A must be informed of which handover
type has been decided on. For this reason, the RSCF of
35 side B sets the value of the HOCT parameter of the



8: MAP PREPARE HANDCMER

5. ___.« HANDOVER COMVAND (see 21) _ e

ack |s as 1n GSM The HOCT - pdrde‘LEI ~rs—at~so—TTcHutet—tsT. TH—as
defined in Table 1. The HOCT paraneter (and the possible
additional paraneters) are returned to the anchor side 10 to enabl e
negot i at i oNVQI6AH® connecti on type and/ or control BETFHE00084

t el ecomuni cation resources fromside - B'. In this exanple, HOCT
doés not convey any new #% information to the:gnchor side A

9: newl eg command is a new ressage linking 15 - the RSCF handover
control with the BSCF+ call control. 2RSCF commands BSCF+ to
establish a new handover |eg for the present call. The new leg wll

.use the numnber MAP_RBGRARE_HANDOVWER caek e ARSHGSy Becdexidting t lpsalhe
BSCF+ on side A, anghiie a!?mw’clmg%é adlﬂréd.‘&z%@ numbezcwsﬂaaoaﬂunehe

access circuit) in the B ndi c at the
type of this handoVerrg ‘E‘% tn.%y °°§?0%5(F %%I’i‘h’e reserved 2iftul Q

SETUP nessage i s asnéssagre 123DNnneheomé&ssage. The | ocal exchange rrust

establ ish agocal call for tshel%5ls ass&ﬁé@'QV@feu?Gchat the RSCF of sidel
12, 13: I N TIAL ADDRESS G and _SETUP _are as

PROCEED
in | SDN. ls_alﬁﬁ t°s§?ﬁbv‘ﬁe?’%%tdif:§‘°t3ry nB GesiiaRew  finpm
i ndi cates t o RSCF/ Bhe hdirectomy hambereDNBwewW sit ehay. r86eived. BBNBre®, is

able to l'ink this lgagnud haﬁ@edibevéﬂi‘shﬁcluded mr egre Vadw' @dgocsﬁa“ gces
on the basis of the used ess CII‘CUIt hat corresponds to t

e
nunber DNBnew. message, Whlc%lsléenf? ‘ALENFHQ(% ADDPfEsslde A for
COVPLETEMESBAGE switching AhBRhaNfower kegilar to those in I SDN. 35

18: new_| eg_conplete indi capes 19haﬁnné’cé7§é’$ry,

' : 18: as in Figure 5B, but in BSC/A,

-19:. unnecessary,
. 20, 21: as in Figure 5B, but in BSC/A,
15 22, 23, 24: as in Figure 5C, but in BSC/B,
25, 26, 27, 28, 29, 30: unnecessary,
31: as in Figure 5C, but in BSC/B,
32, 33, 34, 35, 36: as shown in Figure 5C, but
in BSC/A.

20 As appears from the signalling example shown
.above, using a previocusly reserved local call as a
handover leg results in remarkable reduction in the
" signalling load especially between the LE and the
BSC's.

25 It must be noted that a 1local call-based

' handover may also be -pgrformed in a subsequent handover
in accordance with Figures 5A - 5C between BSC/A and
BSC/B'.

Handover based on a permanent connaction
- 30 - : This handover procedure is simpler than the
most complicated case of handover. A permanent
connection between BSCF/A and BSCF/B is now used. This
permanent connection is identified by means of a new -
CIC parameter. In this example, which 'is shown in the
35 - signalling diagram in Figure 7, the RSCF on the anchor
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20 handover | eg has been established _successfully. N
19: MAP_PREPARE_SUBSEQUENT_HANDOVER ack is as in GSM .
20, 21: HANDOVERCOMVAND is as in GSM 5 BSCF+/B" only forwards the .
message, but b odBésie L€ noted that the CONNECT nessagerfléodegdy be
sent (see 25h) . 25, 26, 27, 28, 29: CONNECT,

CONNECT ACK, ANSVERMVESSAGE, CONNECT and CONNECT_ACK are as in | SDN. -
10 30: connect detect is a new nmessage indicating

that the access circuit has been connect ed. 31: MAP SEND
END SIGNAL is as in GSM 32: %%vltchleg command is a
new nessage as i @?gf/ b d:fro

15 t hi s nonent on Q% A Fggu 4 ‘ﬁl %an %&L%‘&f@&y ik l; HE
left out. In this exanp? re"fp anatmf‘n&P&&t QésFﬁaﬁthEhe

| ocal call related to diléfe)i'ehdeag compared wmt;h tiver mksasgels (dfscrimaae ih) thet
must be not ed, hﬁahaaﬁ. ix’% ??:ﬁ%c%isarﬂct Orr{ee'v"aél%% bBCtne

| ocal 20 cal | after a- over cont al ned

been rel eased. 9t is 2HQer pB§§?’BT-“éeJE olgkeéperfanent °°n“88ﬁﬁ96 |é|‘? vﬁa]'r]t i ke

for new handover | egesndsdamran (a:fdeTable ). A and side B'. In such a case

t he val ue of the HOCT ' a.ra ter "n ing f. 1)
33, 34, 35 36: MAPSEND EN | uggt "l gﬁ o, 1884 NpEhe

nmessages, and G_EARCOMIEJ@EPARE HANRRUER jmgssage.- B%lslhs @ to B@GF+fa°t
only forwards the that trﬁ_ﬁémmmge a6fimah Searwaet $hehRSCF of

handover | eg. é@COVPLET‘Iqu je Bas i lﬁhs[)%lrcu%% 35D §QQ§NE§§ tthLgAgEaneg@d

. 30 RELEA
di sconnectdetect is ePnnraFicredaatgween BSC/A japd cBEFAB. t hdn tthe aesemple

circuit and the directgiown in Figitedesahavachedmn rvliidsethe handover was
4l, 42, 43, 44, 45bas EA.E%SI% ne@E&ml, both side A and side B were
able to choose 1ndependently the access circuit used

‘15 and the dlrectory number DN.

| 2: The CIC has been added to the
HANDOVER_REQUEST message, and DNBnew has been removed
as compared with the case shown in Figures SA - 5C. The
CIC 1dent1f1es the permanent connection, whereas DNBnew

20 identifies the access ‘circuit, and is thus unnecessary
in this example. This CIC may be the same as that in
message 1 or derived therefrom .

3: This CIC is different from that in message
2. | |
25 | 4: DNBnew has been removed, side A has decided
that a permanent connection is to be used for the
handover leg, and has already sent a CIC related to it.
Therefore, a new access circuit and a directory number

DN corresponding to it are not necessary.

30 " In the new_leg_command message, a CIC is sent
instead of directory numbers DNBnew and DNBold. Only
the CIC is reqﬁired for switching the handover leg..

Although the invention has been disclosed with
reference to certain embodiments only, it must be

35 understood that the explanation has only been made by



35 . DI SCONNECT, RELEASE an(j RELEASECOVPLETE are as in WO

LYY, Yo

Iy avavrav; . - — P@H‘ﬁ@ﬁ?"@ﬁﬁ‘&ﬁ"‘
21 | SDN. ' 46: di sconnect _detect is a new nessage
i néi cating that the access circuit and the directory nunber have
been rel eprpsbresdo- ; Handover based on a reser VRCIFISHIMEB4 | on
In this exenplary case, - a handover is performed from base
station controller BSC A to:base station gontroller BSC/B using a
| ocal call BSC A - “BSC/ B for establishing a handover |eg, which
| ocal call 10 has been reserved previogsly or left unrel eased during
a previous call or handover. In other words, the idea is that a

| ocal_call that haayorge examplegsendedlterations and medificatienm may eased
I medi ately after b3 Gk £871¢ wit%hou'tcﬂéﬁ%aﬁi?ﬂg‘f'ﬁrbh BRE bespe reh@asesl, or
a handover has 15 Been made 10 a. new | ocat’ion

L ] ] gurjng he ¢ Iéll. TcEle

| ocal - cal SPdaAtheoE ke, HHWANEAPD oP8E KEOFE I2sENTe FLTATHE
foll owi-ng handoveribhak.requires a connecti on between t he sane base
station controllers. In the handover process shown in Figures 5A -
5C, for instance, the 20 | ocal call between BSC/A and BSC/ B coul d have
been | eft ) unrel eased by setting the value of the HOCT paraneter
of the switch | egcommand nessage sent in 32 to : "not hing". Anot her
alternative is to reserve connections for local calls of this
ki nd bet ween base 25 station controllers e.g. for reasons related to
cal l

- 10

15

20

25

30

35



managenent when it is assumed that handover connections may soon

be needed. This nethad_according to the ___invention reduces the i3
signal ling between the base station controllers and the Tocal
exchanges as the 30 connection resources are not reserved and rel eased .
every tine thagoggyesppndover connections are needed or Wy

are no | onger needed. By neans of the nethod of the i :
est abl i shing and rel easi ng | ocal calls may thus be carried out in a -
nore stable manner 35 t han establi shi ngg@nd rel easi ng the act ual
handover TABLE1 WO 96/ 26620

PCT/ FI 96/ 00084 22 connecti on.
The si gnal | iMAg_RRER t_mwm\mscm 2Ft SR/ 6 shows .. . this kind of a
handover fr djpgfsC A T CTHCONMECTHION '[ADDITIONAL . | GCOMI ;’ ¥s: cart. 1M F g 5
6, the rresages whose 5 comost\tu nmnmsgresonds to: the structure of §
t he messagey"NEW LOCAL CARNOWN T[T guT €SkL.5A, 5B, and | SIDEDEES 'NOT NEED 10/ KD DN OF |

same nunberd. In the following explanption, only {THE A SIDE (DNA NMWDMSEWEEUCAL 1
conpared wi §fh _the corresponding messafges in CALICWihh BE-ESTABMSHEDTBY THE W ISiDES |
listed. I n {TENISENGIASAICCALL” | JA10 t hat {t he decision on the '
handover ty [JtPERMANENTCCONNECTION RSCFJof side A sets the value
of the I UNDERINED" paranet g8 of the ] _ '
undefi ned", lwhi ch indicates fto side B that it wil DECISION.

deci si on on|!tmaomuwmnggue R. 1 - Table |

HANDOVER_REQUEST (RSCF/B -> RSCF+/B]

CONNECTION |ADDITIONAL
CONTROL AT: |PARAMETERS:

have to nmke the

"NEW LOCAL CALL" AORB __ |DNBuew I
"EXISTING LOCAL CALL" __|AORB ____|DNBnéw, CIC |
W"PERMANENT CONNECTION |A OR B Bc -
{70 CONNECTION NEEDED™ [NETHER |- — _
MAP:PREPARE_HANDOVER ack (RSCFIA -> nscﬂm B : |
HOCT: CONNECTION |[ADDITIONAL . [COMMENTS:
. CONTROL AT: [PARAMETERS: |

{IN THIS PARAMETER USAGE SCENARIO B
KNOWS IF IT HAS SET UP THIS LOCAL CALL.

"PERMANENT CONNECTION [A
“NO CONNECTION NEEDED" NEITHEH

“{{"NEW LOCAL CALL" A " |DNBriew:
B —_[DNBnew . -
- I"EXISTING LOCAL CALL®  |A DNAnsw IS INCLODED OALY IF a KNOWS IT.
| )

new_leg_command (RSCFIA -> RSI:F+M)
HOCT: - |CONNECTION [ADDITIONAL
CONTROL AT: |PARAMETERS:
H'NEW LOCAL CALL" A I]H B - }ONAnéw,DNBnew
"EXISTING LOCAL CALL" DNAmw,ﬂNBnew,clc
“PERMANENT CONNECTION 1. 2

curmc'ann Annmom ~ |COMMENTS:
CONTROL AT:_|PARMETERS:

["RELEASE OLD LOCAL CALL" |A OR B - IN THIS CASE THE OLD LEG IS BASED ON A
o LOCAL CALL AND RSCF WANTS THAT LOCAL

| THE NEW LEG.

(NOTHING® jAoRB T | NO CALL RELEASES NEED TO BE DONE. _




'exception that they

RO A 3
DO 7% .

1, 2; are as shown in Figure 5A;
take place M base—statiom——
m ssing, since there is no old handover Ieg 20 in this exanple, as in
Fi gure 5, 4: side B decides to use an existing |ocal

call bet we¥O¥B6628 and BSC/ B. Therefore, it sets the rcrmnmsof t he
HOCT paraneter in the HANDOVERREQUEST nmessage to "existing |loca
catl" and includes the 25.%: directory nunber @NBnew and the circuit
identity code Cl C i;n the message. The nesgage is sent to the BSCF+
of si de B. o 5. The @ contained in this
HANDOVERREQUEST nessage is the identifier of the «circuit of
A 30 interface, that is, different fCdaimbe CIC in nessage 2.
6,7: as in Figure 5A, but .in BSC B, 8: side A nust be

i nfornmed of which handover has been decided on. For this

e
reason, the RSCF of 35 1si fB EFE%E) nee \FQTuSagFYiRg PRETa phandeYer of
t he WO 96/ 2eBien base station controllersPCT/i# 96/ 09084

23 sMAP PR%@&B%%NR%&@&& nsf%ﬁ%ﬁet&a@m%éﬁgm&sca a. local

call" and |ncludes Irectory number
i dentity code CIC &F‘cPﬁégPeééﬁle?F @ figpe negork; mobilerstagions (PSkhe .

message. 5 base stafiohtsystemssprodildengithd hrbitkesBSCEoRns witle
Alis able to derivg (15edls8ChLRALYsBUARE RIS AL O%cal exchange, each
base station system comprising a base station
10 controller (BSC) and a plurality of 'base stations
(BTS); transmission circuits for connecting the local
exchange to the base station controllers; the control
of the handover between the base station controllers
.. (BSC) being located in the BSC's so that the first BSC
15 - of the call functions as..the anchor .point at.which the
original connection established.via_the:local-exchange
is.maintained, and from which a further connection is
established to a second BSC in a handover,
characterized in that
- 20 " the base station controllers are arranged to
unrelease the. 1local call connection between base
station controllers at the end of the call, and keep it
in reserve for the following handover between base

station controllers,

25 the first or the second base station
controller is arranged to make the decision on using
said reserved local call connection as a further
connection in a new handover between base station
controllers and to communicate the decision and

- 30 possible additional parameters related to the
connection to the other one of the base station
controllers. _

2. An arrangement as claimed in claim 1,
characterized in that the base station

35 - . controllers (BSC) are arrénged to establish a new local

* C L M s *



the directory nunber DNBnew it has received. DNBnew, DNAnew and Cl C
are included in the new egcommnd message.  which is sent to the +-«

BSCF+ of side A for 10 swi t chi ng the handover | eg. 10
- 17: unnecessary, 18: as in Figure 5B, but in BSC A,

19: unnecessagy 20, 21: as in Figure 5B, bggﬂhggﬁﬁgéA, 15
22, 23, 24: as |A E I'gure 5C, but in BSC B, , , 28,

29, 30: unnecessary, 31: as in Figure 5C, but in BSC B, <
32, 33, 34, 35, 36: as shown in Figure 5C, but in BSC A 20
As appears fromthe signalling exanpl e shown above, using a
previously reserved local call as a haﬁgover |l eg results in

remar kabl e reducti on | I I
remr kabl e BSJ:C::Qlihé’onnectlon pedakh! ﬂgewmfés bgeﬁgegg é%n@falvfﬁ Ocap

cal | - based haﬁﬂﬁ?@?ena§faP§€F§ﬁ?i%ﬁfﬁﬂqnifQH1%5 dih Lefeave KeFdSher
in accordance with Fi golkewbrg- Shamddweren BE@weeand the ba38C/ B'station
Handover based on a pgﬁﬁ@pgﬁiefgnnect|on 30. _ Thi s handover
procedure is sinpler t - nost conpllcated case

handover. A Pernanent dHhﬁEEFP@ﬁmEBFméﬁncﬁﬂﬁﬂﬁq\%ﬂuF%EMFﬂB°F52now
used. This peenhnant aoenecki enii  iedent il athaty s mame Qbcalnewll

G sorami B ure o GoBNETLS 10 Bed 0 eOROUOhBLLIRE v o (B2 hOH-
PCT/ FI 96/ 00084 simultaneous further handover connections without
relea51ng it between the connectlons
10 4. An arrangement as claimed in claim 1, 2 or
3, characterized in that establishing a
further handover cohnectioh via said reserved local
call connection only invélves signalling between the
base station controllers (BSC).:
15 5. An arrangement as claimed in claim 1,
B characterized in that

there is a permanent transmission connection
between at least two base station controllers,
one of the base station controllers

20 participating in the handover is arranged to decide
whether the further handover connection is a local call
switched via an'ISDN local exchange, or a connection

established via sald permanent transmission connection,
and to communicate the decision to another base station

25 controller. ' '

6. An arrangement as claimed in claim 5,
characterized in that said local call is
a new local call that has been established for a
handover.

30 7. An arrangement. as claimed in any one of the
preceding claims, c haracterized in that
said local call is a local call established previously
between the base station controllers and having
available transmission capacity.

35 ' 8. A method for performing a handover between

_—
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side. A controls aIIoca 'esources that is, of

t’he “CI'CTTRE ToT1 owi ng—exXpranati.on:t

Tf oses—the ~—et-+efrences
conpared with the nessages described in the signalling diagramin
Fi gures 5A - 5C. The value of the 5 HOCT paraneter is "pernanent
connect i on'WQ P6/26620 t he N messages (of. Table I). PCT/F196/00084 1:
A CC has been added to t he MAP_PREPARE_HANDOVER
message. This is due to thesfact that the. RSCF of side A nust
comruni cate to the RSCF of. 10 side B which circuit is wused on
the pernmanent connection between B2G A and: BSC/ B. In the exanple
shown in Figures 5A - 5C, i'n which the handover was based on a new

local call, both sPase/stakien gengra@dlers in a teipremmynifiabiens system

indepﬁndently the aempESsﬂnnglIoé&%ﬁbxﬂﬁange ognd fbﬁed'%fﬁ}@%ﬂ rﬂﬁé§¥e
2. The clC e HAIN ER. RE 1A

rressage and DNBne gtﬁtlj')gﬁ%enbrgg%odsr’ tlon SYSt oﬁﬁ?ﬂ’%‘a"Wtﬁhﬁh °§§s‘é"
shown in Fi gures 5&tatiensTWith a Wire¢F€5|é§ﬁ§$$|egtvhekp@mnnhanlocal

connect i on, 5wher eaéx@h&i@é\; 2@ach baséeartaﬂsﬁ 3 Qtéﬁc%ﬁnpih%sﬂbt a Hikd S
t hus unnecessary statio g ng(g s .lL e T ¢ %t e Sane as that
in messageSt2bt %e??g f efPOnf p urality ase;. StRRIONSiC | s
different from thagndn tm;g'ggggs:.on ciruit® for connectingd: tIiNBr]m&al‘las

been renoved, Sldeeﬁbﬂéﬁﬂgeﬁbdeﬂe base stidtdbn? U198k sCO

be used for the andover leg, and has already sent "a related to
it. Ther ef 5P®, St*R®\W&iccess circuit and a directory nunber
DN correspbd@ding to it are estabhldshingr . c8fnection for a cdll tfremenkeeq

command message, al&l:gl'%x%ﬁﬁh e to alPstsadplsedi LESEPEY @H}xﬁ. 1gBnew
and DNBol d. Only IS re uired for switching th over
| eg. servﬁﬂ?tﬁnﬂﬁ%#ﬁ? 3£ASAART on has been di scl osed mnth
reference to certain enbodipefioxrmdnigy 2 hiahdowetr fier3switchingdehet eadit hat
the explanation hagh®nkyebeRh TRt ion from the first base station
15 controller to a .second base station,cohtroller,
controlling the handover by the base station
- controllers independently of the local exchange,
' saving the connection from the local exchange
_ to the first base station cohtroller,

.20 S establishing a further connection from the
first base station controller to the second base
station controller as a local call switched via the
local exchange,

-switching the call via said further connection

25 to the second base station controller,
characterized by

unreleasing the local call connection between
the base station controllers at the end of the call, if
necessary, and keeping it in reserve for the following

30 - handover between base station controllers, _

making a decision in the first or the second
base station controller on using said reserved local
call connection as a further connection in a new
handover between base station controllers,

35 communicating the decision from the base

* [ L M S *



WD 96/ 26620 PCT/ FI 96/ 00084

25 ..way of example,__and .alterations and _nodifications_may

be made to it without deviating fromthe scope and t he spirit of

the invention set forth in the attached clainms. 5 10

15 20 vn:mwmuno PCT/F196/00084
30

‘station controller that has made the decision to the

10

%su

20

25

30

35

other one of the base station controllers,

establlshlng a further handover connection via
said reserved local call connection from the first base
station controller to the second base station
controller. ' '

9. A method as claimed in claim 8,
charact erized by using the same local call
connection for esteblishing tWwoO oOr more non-
simultaneous further' handover connections without
releasing it between the connections.

10. A method as claimed in claim 8 or 9,
characterized Dby establishing a further
handover connection via said- reserved local call
connection by means of signalling between the base
station controllers only.

11. A method as claimed in claim 8,
character 1 z ed by e

deciding - 1n the first or the second base

" station controller whether a further handover

cohhection is established from the first base station
controller to the eecond base station controller as a
local call switched via the local exchange or via a
permanent transmission connection between the base
station controllers,
communlcatlng from the base station controller
that has made the decision, the selected handover
connection type to'the second base station controller,
- establishing a further connection in
accordance with the selected connection type from the
first base station controller to the second base
station controller.’
' 12. A method for performing a handover between
base station-cOntrollerS'in a communications system
comprising a local exchange of a fixed network; mobile

| RN N

E YR
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25 . 30 35 | o 196/.2662

pCFmgdeToT —r ——8—TABLE VAP PREPARE
HANDOVER ( RSCFI A > RSCFI B) HGGT: .~ CONNECTI ON ADDI TI ONAL
COMMENTS: CONTROL AT: ~ PARAMETERS: " NEW LOCAL CALL" A

B S| DE DOR&0 bEI6620EED TO KNOW THE ON OF PCT/FI96/00084

31

stations; base station systems providing the mobile
stations with a wireless access network to the local
exchange, each base station system comprising a base
station controller and a plurality of base stations;
5 and transmission circuits for connecting the local
exchange to a base station controllers, comprising the
steps of:
establishing a call connection from the local
exchange to the first base station controller serving
10 a mobile station,
performing a handover for switching the call
and the mobile station from the first base station
controller to a second base station controller,
characterized by
15 establishing a new local call connection in
advance and keeping it ' in reserve for a handover
between base station controllers,
controlling the handover by the base station
controllers independently of the local exchange,
20 saving the call connection from the local
exchange to the first base station controller,
making a decision in the first or the second
base station controller on using said reserved local
call connection as a further connection in a new
25 handover between base station controllers, '
communicating the decision by the base station
controller that has made the decision, to the other
base station controller,
establishing a further handover connection via
30 said reserved local call connection from the first base
station <controller to the second base station
controller.
13. A method as claimed in claim 12,
characterized in that a same local call
35 connection is used for establishing two or more non-

A ) RN



THE A Sl DE (DNA NEW BECAUSE THE LOCAL CALL WLL BE ESTABLISHED BY,

THE A SIDE. "EXI STING LOCAL CALL" A ________DNBNEW CI C_"PERMANENT*
CONNECTI ON A CI C " UNDEFI NED" B

A S| DE JUST EXPECTS B SIDE TO MAKE THE DECI SION.  "NO CONNECTI ON NEEDED' -
NEI THER HAW%QAL\J/EST (RSCF/ B> RSCF+/B)  HOCT: PCT/AROROET | ON
ADDI TI ONAL NTS: CONTROL AT: PARAVETERS: -
* NEW LOCAL CALL" A OR B DNBnew " EXI STI NG LOCAL CALL" AOCRB *
DNBnew, CIC "PERMVANENT CONNECTION A OR B CIC "NO CONNECTI ON

NEEDED' NEI THER  MAP PREPARE HANDOVER ack (RSEF/A. > RSCF/B) HOCT:

CONNECTI ON ADI Tl ONAL COWMENTS: . CONTROL AT:

PARAMETERS: " NEW L Y - #rther handoWdBn€Wonnections wibhout
DNBnew " EXI STI NG L%ﬂ“‘%“ s DNAnew | S

| NCLUDED ONLY | F B KNeseasing the call between the connections. (IN
TH S PARAVETER USAGE SCENARI O12. ENfeShotiFas|dlaige’i isErladm 12HpS 1BOCAL
CALL) " PERVANENT : NECZ! EQSRALNELALRR o Bavthes
command ( RSCF/ A> Rg%?é% £"0 PANECD B0 NgT ADDI. T 1 11
COVMENTS:  CONTROL ATham;mmesneCNEWLcﬂ\i dﬁd reserxeéR ocal ca
DNAnew, DNBnew " EXI STI dénnddtilorCAby " meaAsORB signaiiimgy, DEBwead Ghe base
" PERVANENT CONNECTI ON h,ch | eg command (RSCF/ A >
RSCF+/ A) HOCT: tapt%é‘&ﬁ b%EQSA%}[q)/‘:L T ONAL COMVENTS:
CONTRCOL AT: PARAMETERS:. "RELEASE OLD LOCAL CALL" A OR B

IN THI'S CASE THE OLD LEG | S BASED ON A :

LOCAL CALL AI\{) RSCF WANTS THAT LOCAL

CALL TO BE RE ®ASED AFTER SW TCHI NG TO

15

- 20

25

30

35
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THE NEW LEG. " NOTHI NG' OR B NO CALL
RELEASES-NEED—+S BE DONE——— \WB-96+26626 :

PCT/ FI 96/ 00084 27

Cl ai ns: 1. An arrangenent for carrying out a handover
bet ween WO9626620 St at i on controllers in a 5 t BCTFE088 cat i ons
system that conprises a |ocal exchange (LE) of a fixed network;
nobil e stations (PS); * base stai}gn systens providing the nobile
stations with a wrel ess acces etwork to the | ocal exchange, each
base station system conprising a base station 10 controller (BSC)

and a plurality of base stations (BTS); transmi ssion circuits for
connecting the |ocal exchange to the base station controllers; the
control of the handover between the base station controllers

(BSC) being located in the BSC s so that the first BSC 15 of the cal
functions as the anchor poi - whi ch the ori gi nal connection
established via the | ocal xiggrge i s maintained, and fr&mwhich a
further connection is qtablished to a second BSCin a hﬁgdover,

character i zediothat 20 t he base stat =8n
controllers are arranged to unrel ease the local call conMection
bet ween bas station fcontrollers at the end of the call, and keep
it infﬁeserve for theg foll owi ng handover between base

I .

AIN

SCpP
AIN
LE
LE

10
10

10

BSC
BSC

BTS
BTS
BTS

SUBSTITUTE SHEET (RULE 26)



station controllers, 25 the first or the second base
station controller is arranged_to nmmke the decision on using L

said reserved | ocal cal

new handover between base station

t he deci Syg3ea69p 30

t he connection to the other

controll ers.

characteri zedinthat thd®ase station 35

connection as a further
controllers and to comruni cat e

possi ble additional

paramet er s
one of the base statlon

connection 1n a

crmioagd 10

2. An arrangenent as clained in claiml,

(BSC) are arra.nged...t.o_e.'st.abLlsh.a.n.ew.J Qcal

PCT/ FI 96/ 00084

connection be}meen t he~
necessary, and keep it i
bet ween thel base

e-st-a-t-l-o-n-c-on-trpl lers |I n
eserve for the
qontrollérs

arrangenent as cl ai ned VLB‘lﬁ mtor—271

in that a sade | ocal da
or nore non- gi
rel easing it ibetween qh
clainmed in cltlaim1, 240

est abl i shing la

call connectilon only invol y

BTS

connedth on i s jused
st Hgr  handover

bll

hiar a clt er

A~
DNBold

BSC/B )

DNAold

DNAnew

BSC/A

SUBSTITUTE SHEET (RULE 26)
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base station controllers (BSC) 5 i_f;ﬁ 5. An arrangenent as

there is a pernanent transni ssi on connection bet ween at | east two
base station controllers, one of the base station
cont r ol | erwwo36r26620 participating in the handover is arra®§FFINGHNS4ci de
whet her the further handover connection is a |local call swi t ched
vid an | SDN | ocal exchange, or a cogogction sestablished via said
per manent transm ssion connection, and to connunicate t he deci sion
to anot her base station 25 contfrol l er. 6. An
arrangenent as clainmed in claimb, characteri zedin
that said local call is a Lépal call that has been established
for a handover. 30 An arrangenent as clained in
any one of the precedi ng armns, har acteri zedinthat
said local call is a local call stablished previ ously _ bet ween t he
base station controllers an VI N _ aval flabl e transm ssion
capacity. 35 g od fq4r B&ERorni ng a handover between
WD 96/ 26620 . CT/ Fl 96/ 00084
29 base station controllers in a tel ecommuni FHg,BA system
conprising a |local exchange of a fixed network; nobile - stations;
base station systens providing the nobile : stations with a wirel ess
access network to the | ocal
| e

’c" —] . ~

| BSC1 BSC2

FIG. 3B

N_
D

N
S

z )
BSC1 } BSC2

FIG. 3C

DT R,
——

N

BSC1 BSC2

FIG. 3D
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5 exchange, each base station system conprising a base FE

station controller and a plurality of _base stations: and

transm ssion circuits for connecting the | ocal exchange to the
base station controllers, conprising t he steps of : 10

establ i shj ng § ;,: nnection for a call fromthe | GcmGerdobanoe to a:
first bas n controller serving a nobile station,

perform ng a handover for switching the call and the nobile '

station fromthe first base station4d® controller to a second base
station controller, controlling the handover by the base
station controllers independently of the |ocal exchange, m
saving the cqgmaection fromt he | ocal exchange to the first basé“>
station contrl@fers—29 " =ES b @ strg—a—urtirer—cogrecton-from
t he flikst base stati (§lt @l | g the second base @ % ©
station cont r&hmm% ViaTiTe : ange,
switching the—all via said fgrt zgomﬁec on 25 ase
station cont Ier ;r i-.zed
unr el easi ng (g"bb; |

controllers t he end of thecca_m-g m&essa dlt I n
reserve for “I"O'I"I“OW‘TTQ"B‘U"OI' &T vz -
control | ers, b@ S| oF {i & t heS %e*cond
iy LICICIEAE s g—f&*e&” Gl al vBldial
station cont Qlers, 35 ~ 0l g 0w ni c%tigg & deC|S|'bn-8 om
t he base 2 %'é’ﬁl’zrg_e "g- e o
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VIO 96/ 26620 ~© PCT/ F1 96/ 00084
30 =B it 0N coRtreer—that ihdc—trethesis 54

ot-her one of the base station controllers ' establishing a
furt her handover connection via sald reserved |l ocal call connection
fron1the fwoséndsase 5 station controller to the PCEFINH008Base
stati on controller. 9. Anethod as clained in
cl & m 8, c har acs#ter z e d by usingsthe same | ocal cal

- connection& for establishing tm05/8 more _pon- 10 si mul t aneou

- further hgndover connectiomns: w t hout
connecti ons i .

char aciteri zed byestab
connecti on }viea—sart—Teservyed—to,
signal ling petween the base |}
11. A nethod as clained in cEal. =
deci di ng i hr=ttre—fi-f-st—or—t-he $-ei '
whet her ai  further handpver
first base sitation conu-r

as a ! local call swi tchecbl go
per manent fransmi ssion connec |
controllers;

controller i t hat has rrad

'::u:Lr-nnfro||er
r via a

" station
station

Ci emsel eEt ed handover
connection ;‘t_yql&.t_o h.e_s.ec.o.nd
establishing a - rt her [ on accordance with the
sel ected connecti of:type fro:mthTS st base statfion controller to
the second base ¢4 stat.l on control<' 12. A nethod
for perforning a h dover be'tvveen 2] base station cgntrollers in a
comuni cati-ons sys ! ; ﬂ v
a _g P 2 B
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35 conprising a | ocal exchange of a fixed network; nobile w
96/ 26620 ) PCT/ F1 96/ 00084 LR
31 stations; base station systens providing the nobile s —
stations with a wirel ess access network to the | ocal - exchange, ‘each.’
base statl ? m conpri sing a base station con&&géhg&wggd a . s
plurality 0 ase stations; 5 and transm ssion circ : ¢

connecting the |ocal exchange to a base station controllers, 3
conpri sing_t he steps of: 6/8 - establishing a cal
connectlonﬁromthe | ocal exchange to the first base station
control | ef~serving 10 a nobile station, - performng a
handover foi switching the call -and the nobiTe statron rromthe
first base station controller to a second base station controller,

c har a cft er i1 zedby15. . estapblTsnming a new rocal cal
connection in advance and keeplng it in reserve for a handover

bet ween basie station controllers, controlling the handover
by the base sLatlon controlrers 1rnaependently or_tne rocat
saving the call connection fromthe | ocal
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handover between base station controllers

CmeT}ﬁ‘m_The decisiom by the basestarTom controtHer—that—has
made t he decision, to the other base st ation controll er,
esteabl i shing a further handover connection via 30 said reserved | ocal
cal:l conned¥Q®6R262Om t he first base stati on cont r oPFEFISB008%
second base station controller. 13. A nethod as
clained in claim12, char,,gcterlzedlnthatasamelocal
call 35 | O d % Stlabl i s (o] orf-

e 96] 26620 E§E?¢7K n‘scr-*lﬁ LEF/A 2 o | LEFB

32 Hmmvgﬂrqqgammo mwmyer conneg¢ti ons| wilt hout

"RECUIRED [Clse.cigt, | o | o a o) |

_rﬁaphseidctvtarget(ﬂﬁleeausa.cmst;?) Scl d rdgseryed

bg/e means of sk&c@H,F ng befwedn the {basg

MAP-PREPARE—HANDOVER(HOCT TCI, HOnrNR BSS-APDU)

HANDOVER RE?UE?T(HOClT Cthpe ENCRI{TIO CMmfo SCI DINBne'w CIC I'I'CI)

HANDOVER_ REQUEST (Gthpe ENCHinfo GM||nfo ,SCl, ICIC |'I'CI)
HANDOVER REQUEST ack(l.3lnfo)
|

HANDOVER REQUEST -ack(l.alrrfo)
| 27— |

MAP PREP:E_E ELAND.OVEH ack (HOCT BSS-APDL: DNBnew.CIC)

new Ieg_command(HOCT DNBnew, DNAnew,CIC IMSI)

—9 | |

jnew Ieg-co:;nplete()
18
HANDOVER COMMAND(Lamfo)

rel easi ng al
as clained in clqr
establishing a|lfurf
| ocal. call
station controlll erp onlyj

20 | |
HANDOVER _COMMAND(L3info) | - -
21 ) Ll ]

MS HANDOVER

¢ ' ) 1 )

HANDOVER_DETECT ()
' ! o lHANDOVER_DETECT 0O

MAP_PROCESS ACCESS_SIGNALLING (BSS-APDU) 3 ,
< —t i :
HANDOVER_CONIPLlETE ()
—>
HANDOVER_COMPLETE ()
24 >

MA]E SEND END SIGNAL (BSS-APDU)
31
switch_leg_command (HOCT)
fe—32 | |
CLEAR_COMMAND (Cause)
fe—34 | -
CLEAR_COMMAND (Cause)

<+—{35 | ||
CLEAR_COMPLETE ()

_’! CLEAR_COMPLETE ()
¥ | 1
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S 8/8 S
BSCF+/A| |RSCF/A [BSCF+/B| |RSCF/B
HANDOVEF! REQUIHED (Cause, cmst) |

HANDOVER REQUIRED(Cause Cllist).
. map_select target (sct, cause Clltst 2)

map_: select target ack(TC! an)
MAPrPREPARE HANDOVER(HOCT CIC TCI HOnrNR BSS-APDU)
HANDOVER REQUE?T(HOCT CIC Cthpe ENgRIInfo CMmfo ,SCI TCl)

J
HANDOVER REQUEST (Cthpe ENCHinfo CMinfo,SCI,CIC,TCl) -

3 | I
HANDOVEH HEQUEST _ack(L3info)

) HANDOVEH _REQUEST_ack(L3info)

MAP_PREPARE HANDOVER ack (HOCT BSS-APDU) _
| e :
new_leg_! command(HOCT CIG IMSI)
«—i5 |

! leg-complete( ) o
HANDOVEFI COMMAND(L.Binfo)_
HANDOVER COMMAND(LSInfO)
...l | -

MS HANDOVER

HANDOVER DETECT ()
) HANDOVEI;% DETECT ()

MAP_PROCESS ACCESS SIGNALLING (BSIS-APDU)

HANDOVER COMPLETE 0
HANDOVEFli COMPLETE ()

MAP SEND END S!GNAL (BSS-APDU)

f—
switch Ieg__command(HOCT)

b
CLEAR_COMMAND(Cause)

l
CLEAR_COMMAND(Cause)

<« | ||
CLEAR_COMPLETE ()

—', CLEAR. CO?IIPLETE 0] | r1G. 7
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