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(57) Abstract

The present invention relates to an arrangement for interconnecting a
first communication system and a second communication system wherein FIRST COMMUNICATION
SYST.

the second communication system is a cordless access system. The first
communication system is a cellular mobile communication system and the
interconnecting arrangement comprises an interworking function IWF) which
via an existing interface of the first communication system is connected to
a Mobile Switching Centre of the first communication system and which via r— —l
aninterfaceofthesecondcommutﬁmﬁonsymisconnecwdmanaccess

system of the second communication system, The invention also relates to an
interconnected system comprising a first and a second communication system

wherein the first communication system is a cellular mobile communication Second
system and the second system a cordless access communication system MSC/VLR
wherein the systems are interconnected via an interworking function (TWF).
A interface
IWF

CCS interface

DECT
SYSTEM




systemto a PCMinterface of the interworking function (IW). - 8.
Arrangement according to anyone of the preceding clains c har

acter
iz e d i n t hat, the first system (GSM conprises dual -
subscri pti ons. 9. Arrangerrent according toclaim 8 char act er.i
zed i n t hat, the first system (GSM conprises two

| nt ernati onal Mbbil e Subscriber Identity codes (IMsl-codes) and two Mbile
Station Integrated Services Digital Network codes or MsSI SDN-: codes

(MSI SDN- G MSI SDN-D) . 10. Arrangenent according to claim9, c har act
erized in that thefirst MSISDN (MSISDN-G is an external

VSl SDN of the interconnected comruni cati on system (GDMS) whereas the second
VBl SDN (MSI SDN-D) is connected to a second termnal ( PP; GDMVS).
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3 11. Arrangenent according toclaim1l0 char cteri zed i nt

hat, t hWO¥BE3IE VSl SDN (MBSl SDN-D) s hi dden. . 12, Ar PONGENSH0619
atcording to clains 9 or 10, characteri zed i n that,
the first MSISDN (MSI SDN-G i s hi dden. }3. Arrangenment according to

anyone of the preceding claims .char acterizedlnt hat,

the i nt er wor kit detihrtar 8RS STSREMECARAANSRUERR LN cation | nter face

and a Conputer Platform conprising an I nterwor g entity-nodul e (IVE)
handl i ng the mappi ng of nessage, (layer 3 nmessages) between the
A-interface arRIRIDE OF THEl INVENTIONC Particularly the CCS-interface and a
Call Control nodule (CO), a Base Station System Application Part (BSSAP)
for handling channel allocation and nessage transfer over the
A-interfdte, dhe presenjeriamventisnd reliartesn toc anradxiange®éhlt. for ihter-

Arrangement aGoHiédidng® &MY ORPE Ookiitn it SR NYystéth "Bna § BeBohalcoml € T

; , n
lzed in ﬂﬁdlé%tibn system such as a cordless access system.

The invention also relates to a communication system com-

10 prising a first cellular mobile comminication system and a
second cordless access system. Moreover the invention re-
lates to a cordless access communication system which is
interworked with a cellular mobile communication system.
Still further the invention relates to an arrangement for

15 interconnecting a first and a second system and an intercon-
nected system used to provide for locating and handovers
both between a first and a second system and between differ-
ent sites of the second system.

20 So called digital cordless communication systems are e.g.
used for a limited number of subscribers within a limited
area such as within an office building or similar. Particu-
larly such systems are pico-cellular and comprise a number
of Base Stations which are connected to a central unit.

25 Through handovers from one pico-cell to another pico-cell
the user can roam within the area covered by the network.
Such systems can be configured to meet particular require-
ments of the user in respect of the area to be covered and
the number of terminal units, in a particular embodiment,

30 portable telephones, how to be used etc. The systems may
particularly be designed to operate in indoor environments
with a high traffic density. However, merely a limited
number of subscribers can co-exist within the system. An
example of such a communication system is the DECT system or

35 the Digital European Cordless Telecommunication system which
is a pico-cellular digital cordless access technology
standardised by ETSI ( European Telecommunications
Standardisation Institute). However, a terminal of DECT can
not roam bétween different DECT covered sites and the DECT



incomng calls to the interconnected comuni cation system ( GDVS) are
routed t wadses3sasr st or the second system dependi ng on t heCT/SEIS®619] ocat i on
of the subscriber of the interconnected network. 15. Arrangenent
according to anyone of clains 1to 14 c har acterizedint ha
t, the second system (DECT access syste#) uses the first system (GSM for
switching and routing_functionality. 16. Arrangenent accqrdi ng.to anyone
of the precd&®FHpad ¥ E’nI]rYaanﬁtxo’P ghen; the Sypscriben, is withigeasi gt
system i s tlimi%ed sreeeasamibineds dyothes yeitwrks PresBngilyak humbpean
Cordless T ' L.an t : 17 £ a Ing-to
ol ai m 16, | O SEPRBHAAELE"aBHE' 5] cobfiet e.q nd R0 8RN 50k

4  the fir® angethvlaschrgvwerkneRd saresesskhe cPrRPidisyan@nggepent

5 functionalities of this network and to provide the intercon-
nection with a cellular mobile communication system as e.g.
the GSM system. |

STATE OF THE ART

10
Today efforts are done to- pr'ovide a 'roaming capability
between e.g. different DECT sites through the use of a fixed
network. Furthermore, works are done within the ETSI to '
provide a standardisation of an interworking between GSM and

15 DECT. However, up to date there are no really interworking

systems known. In the article "Cbrd];esé access to GSM" in
Proc. of 5th Nordic Seminar on Digital Mobile Radio Comm.
1992 by S. Salmela et.al., access of the DECT system to the
GSM network is discussed and an arrangement is suggested
20 wherein the Fixed Part Controller of the DECT system is
connected to a Mobile Switching Center (MSC) over an
interface named the R(3) interface which is a modified ISDN
subscriber interface using the so called DSS.1' protocol
- which is an enhanced ISDN DSS.l1 protocol.
25
| Since the DECT access system is directly connected to the
MSC, modifications of the interface or the protocol are
necessary. This involves complications and impairs an easy
interconnection of the systems as well as flexibility is
30 reduced.

SUMMARY OF THE INVENTION

The invention aims at solving the problems of interconnect-

35 ing a first communication system such as a cellular mobile
communication system and a second communication system such '
as a cordless access communication system in an easy and
flexible way.



term nal s respectively. 18. Arrangenent according to anyone of the
preceding cWEi%@3348c h ar act eri zad i n t ha tpcrsesiooseast
ome first and/or second termnal is a dual node termnal - (GDVS). 19.
Arrangement according to anyone of the preceding ciains oharacter
Il zadi nt hat , It is used for réam ng between different sites of
the second t t N or for roam ng. between the first system
(&M  and f Zﬁs %?o(ﬁa 1%& g%r Ffﬁ) accesﬁOsYgFFﬂnﬁgﬁBﬁ?t%@é%rﬁ?ﬂgg?B'
anyon, of therplivemengly| bemset mph withim eacte separate dsitéd of htRis,
f d r f e5¢0 e se
it is used eysh.am Qe mitlesRen 4 fLeEE0E11544 €5 Eu%:ﬂ é;;gdl n Cg.gl?g .

t di ng to anyone of
E]DEC;I') act 8c?e%§a22§gre$ ‘%qu}r cal %-“1% m?iaeeewnﬁenﬁéoersnetmen t he

first s§stem (GSM and the second system (DECT) and i.n that at Ieast sorre

f the firsty I _ ed de, term nal.s.
r?obl I 2 cem"run cati on sys;ig’n%@g%raﬁg?ﬂeg%ng gf fﬂf{"%a IsﬁngdnﬁKFFﬁm oE's the
comuni cat i oRPeyerentiored kindndtolersts thecoustenfanami ofit ithe s§itetn

which are i né€1LOIELCBB1Yea cAmheEWREbhNSylsHamt Kk "BaNS d Waaified
which means that an entirely new interface has to be formed.

10
It is thus an object of the present invention to provide an
arrangement for interconnecting a first cellular mobile com-
munication system and a second cordless access communication
system. It is also an object of the invention to provide an

15 interconnected communication system comprising a first
cellular mobile communication system and a second cordless
access communication system. An object of the present
invention is to use the already present functionality of the
cellular mobile communication system.

20
It is also an object of the present invention to provide a
cordless access system which is interworked with a cellular
mobile communication system.

25 It is a further object of the invention to provide for
locating updating and roaming capabilities between different
sites covered by the second cellular cordless access com-
munication system. It is also an object of the invention to
provide for locating updating and roaming capabilities

30 between the first mobile cellular communication system and
a cordless access system. It is also an object of the
invention to provide for so called cordless access communi-
cation with the possibility to be reached from different
sites and to establish connections to different sites.

35
Still a further object is to provide an interconnecting
arrangement for interconnecting a first system as referred
to above and a second cordless system as well as an inter-
connected communication system enabling handovers to be



characterizedin, that the interworking function neans (IW)
via the BWOSEBIG i nterface of the first comruni cati on syBCEHSEISHRO&I9nnect ed

to a Mbile Switching Centre of the first systemand via a second interface,
of the second systemis connected to said second systemand in that the
second interface is interworked with tfte existing first interface in the

I nt Ki f t t :
modi 11 oat | SREEHES: 90 ST ety mal sTERE, RBE, LAS Chogisie 61K es%nﬂf’at on
of a Base welilias between different sites of the second system.

Subsystem (BSS) of the cellular comunication systemand a first terninal
(Ms; GDMB) qver sald e stln nterf ce (A-i/f). - 23.. Co ni cation

syst em accOREFRGEE ¥ hez c© Fé e tg“eh’re‘fe‘f g"ff‘gﬂi an PBE ¢,

t he fbrst rangunenatwbereyntemmsdlém (itMdess tsystem isheormemiedl to

communi cat jﬁ,\@éﬁf&iphh @FQ:[&&’ Shegha"d id Eﬂatiﬁ&?rf‘ai%ét bBY the

~interface |s t
cordless access system and wherein a mobile switching center

of the ceullular mobile communication system via an existing .
interface thereof is connected to the interworking function.

10 '
The objects are moreover achieved through a communication
system comprising a first cellular mobile communication
system and a second cordless access communication system "
wherein an interface of the second system is interworked or

15 ~ converted in an interworking function means to an existing
interface of the cellular mobile communication system.

A further object of the invention is to provide for the
possibility of using one and the same terminal for connec-

20 tions both within one and the same system as well as between
the first and the second system as referred to above. This
is achieved through the use of a so called dual mode ter-
minal comprising both functionalities. '

25 A number of advantageous embodiments are given by the ap-
pended subclaims.

BRIEF DESCRIPTION OF THE DRAWINGS

30 The invention will in the following be further described in
a non-limiting way under reference to the accompanying draw-
ings wherein;

Fig. 1 schematically illustrates the interconnec-
35 tion of the DECT and the GSM systems,
Fig. 2 schematically illustrates the capability of
roaming between two DECT sites wvia the GSM
network,

Fig. 3 | schematically illustrates the use of a dual



I cation system according to claim 22, characteri zed
i24h tCohrmuant ,%V°9ﬁ’:ﬁé"8¥i rst systemi g any cellular system such msr/sEs006£$C,
PBEC, PSPDN, PCS, NMI, AWPS or TACS etc. ~  25. Communication system
conprising a first cellular mobile congu cation systemand at |east one
second cordl ess access comuni cati on system wherein the first and theC ]

second systens are i nt er conpegt |ihadnt erworking function neans,
ar ac %/ er_| z di nt ha te&z\ﬁjﬁ.ﬁ{e]"that t he second interface of the

second syst enf 18- cbnvert ed %U‘Eﬁ*m@ siiepléfied higtércetnect boh ane of
the first system in the interemrdd Rhd w%anggmuﬁaéakg?gﬁ%ﬁwﬁ,

I nt erwor ki n ungtion (1W),.arovides enul ation a Base .
Subsyst em g( ) r%f the cel Iﬁaﬁs?ﬁﬁfni%eﬁﬁwaéyﬁ%?ﬁwféé{m afithe ng
interfac® (A-i/f).  26. Conviurtieraoriningy Sumetadono ad, kibrhnected G125 MRer ei n
the first systemis the GSM the second systemis the DECT system
and wherein the exjsting interface Is the A-interface pf.GS'M 27.

Comuni cati o ;%em accor di fghedatigahlys iddussreses: ithenginterworking

function IWF,
Fig. 7 illustrates the Base Station System Applica-

10 tion Part BSSAP module,
Fig. 8 illustrates the call control CC module,
Fig. 9 schematically illustrates the module Oper-
ation and Maintenance, O&M,
Fig. 10 illustrates the Interworking Entity IWE-
15 module,
Fig. 10a schematically illustrates an outgoing call
from DECT to GSM,
Fig. 10b schematically illustrates an incoming call
from GSM to DECT,
20 Fig. 11 illustrates the Interworking Function IWF
with its GPC-board,
Fig. 12a illustrates a table over identity handling

from Control Fixed Part CFP to Interworking
Function IWF,

25 Fig. 12b illustrates an identity handling table as in
fig. 12a but in the direction from the MSC
to the IWF,

Fig. 13a illustrates a call establishment originating
from CFP wherein the called party answers,

30 Fig. 13b illustrates a call establishment originating

from CFP as in fig. 13a but wherein the
called party is busy,

Fig. 1l4a illustrates a CFP terminated call establish-
ment wherein the called party answers and
35 Fig. 14b illustrates a CFP terminated call establish-

ment as in fig. 14a but wherein the called

. party is not reachable,
Figs. 15a - 15d illustrate tables of messages for the Base
Station Mobile Application Part BSSMAP and



a nunber of termnals wherein at |east sone of the termnals of the system
are so c¥0o#iB3sal node term nals having the function of poxiskEIsooss ni nal as
normal ly used in the first systemand a termnal as nornmally used in the
second system 28. Cordl ess access camuni cation systemwhich is

I nt er connect ed 6 - 6 to a cellular nobile

communi cati on system wherejpn_an,interface Qf _the cordl ess stemvia
prot ocol conversion is intfe?ﬁvort?gd %’ﬁ?tanggﬂ’gf?ﬁgﬁlwﬁéﬁ%@m (R5Y¥ 1) of
the cellular nobile comurPTAR ixespaciwedysi a an interworking function means
arranged | pigheaghxed partécteieddiaioor diesssbrstad Lhe | QIAIDINQO
function (IWF) providing epul ation OE a Base Station Subsystem (B of the
first communication systen#%&Y?ﬂﬁﬁt fRcREPgAVEr DedveensMET i#Rdrf ace
of th8 first system GSM and : .

Fig. 16b schematically illustrates a signalling

flowchart for a handover from one DECT site

to another DECT site.
10 DETAILED DESCRIPTION OF THE'INVENTIQN

In the following an advantageous embodiment will be describ-
ed wherein the first communication system is the GSM system ‘
and the second system is the Digital European Cordless
15 Telecommunication system DECT which is a pico-cellular
digital cordless access communication system. The invention
of course can also be applied in relation to other
communication systems and it is not limited to telephone
- communication systems. For éxample it can be applied to the
20 Integrated Services Digital Network ISDN etc.'forming the
first system and any other digital cordless communication
system than DECT can be used applying the same principles.
The communication system does not even have to be digital
systems, the invention is likewise applicable to analogue
25 systéms, such as e.g. NMT, AMPS, TACS and similar
particularly since it does not use the air interface. The
systems are in an advantageous embodiment using Time
Division Multiple Access, but also this is not indipensible.
The invention thus also relates to systems based on
30 Frequency Division Multiple Access, FDMA and also CDMA.

Fig. 1 illustrates a configuration wherein the fixed part
comprising the interworking function IWF, the controlled
fixed part CFP and a radio fixed part RFP which via the A-
35 interface is connected to a second Mobile Switching Centre
MSC which is a cellular switching node and also has the
functions of a normal MSC. The interworking function IWF
interconnects this second Mobile Switching Centre MSC and
the DECT access system via the A-interface of the GSM system
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7 Wi th'u i 3rf‘rgdl fications of the A-interface. The secorRfFNEFIFPas19

i [ twork, or
Switchin Centre MSC i s connected to the operational GSM _ net work,
a first gIg/bbi le Switching Centre MSC thereegf via a Mobile Application
Part MAP or the Integrated Services 5 Digital Network User Part | SUP. v
Ther et hr ough Vtﬂetthommcdificationst bﬁn%hheh%ﬁﬁeﬁfw P15 B@bnd dgd 2 5

term nal M5 & Fi rate oW roam ng
capabilities are pro g %] %L% Ms%et"wee"‘ﬁ"'f'ﬁﬁ’tgl@gzcl£ ngpgrpp ORAd [SMin
di fferent sit&twork, oxn g figstt Mebide S‘fvitdmimtﬁ:éntxye INSGOHEYHof via

e k [ t n
functional ity afobile Api:]llﬂcéﬂﬂng FIE%QERIQI%\(Z#:?% a?get gnt\:ﬁgr%léﬁﬁ %oervices

d ed
ﬁl Hrefterﬁmgl te?q'%%&earjc J%a‘gseqll‘ uPaFt ci3HUPes Thezpthaaughi call conoec-on
system For &i@pis #Jﬁtng!emeas@E@Tt ersdnand PFbankca GSM tewninal N#sCaRer esl
are not illughaphed.in this figure. In fig. 3 a dual node term na
or a GOM5 (GSM DECT Mobile 20 Station) termnal is illustrated which

particularly uses the
Fig. 2 illustrates how roaming capabilities are provided

10 between two DECT terminals PPl and PP2 in different sites
through the use of the mobility management functionality of
the GSM network according to the invention.

A first and a second fixed part RFP1, RFP2 relate to the two
15 different sites of each pico-cellular cordless telecommuni-

cation system. For simplifying reasons the second Mobile

Switching Centres are not illustrated in this figure.

In fig. 3 a dual mode terminal or a GDMS (GSM-DECT Mobile

20 Station) terminal is illustrated which particularly uses the

same subscribing number regardless of whether the terminal

is in GSM mode or in DECT mode. In this case the second

cellular switching node is used to handle particular GSM

specific functions such as authentication and encryption

25 etc. With the dual mode subscription a subscriber will

- always be reached independently of being within DECT
coverage or not.

Fig. 4 illustrates an interconnected arrangement with a
30 first mobile communication network and a DECT access system.
The interconnection is obtained via a second Mobile Switch-
ing Centre/Visitor Location Register MSC/VLR and the inter-
working function IWF. The interworking function IWF is used
to interconnect the second Mobile Switching Centre/Visitor
35 Location Register MSC/VLR and the DECT access system via the
GSM A-interface through converting the protocol of the
second interface to the protocol of the first interface.
This is in turn connected to the operational GSM network.
The second Mobile Switching Centre/Visitor Location Register



sanme subscri bi ng nunber regardl ess of whether the term nal s in GSM
node or iWOBEEB4S0de. In this case the second cel | RGH/SE§PIhi ng node
is used to handl e particular GSM speci fic functions such as

-aut henti cation and encryption 25 etc, Wth the dual node subscription a
subscriber w |l al ways be reachef i ndependently of being within DECT

coverage Oﬁse?\?rf.% ,can be a aFsfandatd |dsviicd ‘aa%daa 5-5129 Cfpéi%i%’dlﬂigenem.

with a 30 Conmun; cat] on net work access system
The i nt er copdbEicapion ’cﬁ)t‘@%a\ﬁ’a a second I\/bb| I e S\M t ch- i ng
Centre/ Visitor Location Regi ster MSC/ VLR and the inter- wor ki ng

function I\WF. The inter | 's de .t
t he second ‘B‘i'qr}é é{het rér{c#@ﬁ és{lﬂf oca?m ﬁegl s‘?ﬁ g?s/ER
and t8e DEﬁfowasbswmnmeasm@nd Mob@@m Switehing Centre Misiaterting
the prot Oceécgéiérﬂenegistéfcﬁﬁé/vmeaﬁacehboDt:bq RicRie®0 | sy¥ftenh ovdr St

Lo LS00 e Asinian stan e LD EerRaF kb FrSRELah | bghe Lol " oI
95/ 33348 particular a Computer Platform andPGH/ BEe3/ Gmmamication :
Interface or e.g. a UPSim general purpose board GPCB. The
10 software of the interworking function IWF comprises a numbér
of modules. This will be further described below. This
however merely constitutes one embodiment of an Interworking
Function which of coﬁrse can be modified in a number of ‘
ways, the essential being that it provides for ¢onverting
15 of protocols to enable the existing interface of the first
system to be used.

In a particular embodiment the DECT access system may par-'

ticularly be the so called DCT 1800 system. The Common
20 Channel Signalling interface may particularly be ported on

to e.g. a 1,5 or 2Mbit PCM link for the connection of the

DECT access system to e.g. a 1,5 or 2Mbit PCM interface of

the interworking function IWF. Of course a number of other

values can also be used. The Common Channel Signalling
25 interface CCS will be further described below.

Fig. 5 illustrates the interconnection of the DECT access
system with a GSM network. The interworking function IWF
interworks signalling protocols between the A-interface

30 which is connected to a second Mobile Switching Centre MSC
as already discussed above and a proprietary Common Channel
Signalling interface CCS which is conneéted to a Control
Fixed Part CFP or radio exchange REX of the DECT access
system or the second system to which radio fixed parts RFP

35 are connected. The functions supported by the Interworking
Function IWF are given by the interworked protocols. VLR in
the figure illustratés a Visitor Location Register.

Fig. 6 illustrates the interworking function IWF which as



8 MSC/ VLR can be a standard device and generally no particul ar

modi fi cat i orV9 85/334Bessary. Through the interworking fROWSESSmocINF
comuni cation is 5 provi ded between the second Mobile Swi tching
Centre/ Visitor Location Register MSC/g/LR and the DECT access system
over the GSM A-interface. The interworking function conprises in

particul ar a Garputier sPheéd Q{rmt&iﬂ(; désé&&b$ﬁ30€ﬁ}%€&£§%¢€$ﬁ?meproﬁééﬁ]g pacgror
i e .
S0 o S T BBl AR RBE GoE s hcict ANrdac BEe 37 oo

I nt erwor ki ng _
further describterfarewboanfds The IhterverkimgeFyncbiehi IWFeSompfises a

embodi ment  of naRbb Pt GF WD #éd¥ent modEiast%9§. V‘B&%'ln‘ﬁex%%éi . F%Y%f I ed
in a nunper of wa the essential belTng that 1t provideS 10 _
convert ingg 15¥high Bﬁﬁﬁgﬁl g?o’“@ﬁ?&l“@ @fe l8¥en ihdnessagesiceetireemethér st
systemto be 0€8dinterfacel raral peiiéi Auh.gteeﬁbeg}) Wa?ﬁgagﬁélggﬁﬁag%st em
ma ar - ' r e; SO, Sy m .

Chgmﬁel Si gnaﬁ’#ﬁg&?n%‘é?ggjééea mlaé b’gs%%@ﬁ?ggy}%egﬁrf‘%gem°&lngt%n'é"!'E;Y a
1,5 or 2Moit Pkt | The ipterwerkingcenrtity ofWE eill be DEGHther edescyibedn t 0

e.g. a 1,5 orl2tlrto/Qhdeér Fdftrerle to fig. 10.

10
The Base Station System Application Part BSSAP is a further
module which handles channel allocation and message transfer
over the A-interface. The Base Station System Application
Part BSSAP which is used in the interworking function IWF is

15 a subset of a complete BSSAP which will be discussed later
on under reference to fig.7.

The Operation and Maintenance O&M module is particularly
adapted for the interworking function IWF and will also be
20 further described below. The Call Control module interfaces
towards the interworking entity and a device driver. The
Call Control module will be further described under refer-
ence to fig. 8. The further modules of the interworking
function IWF are the Signalling Connection Controlled Part
25 SCCP which comply with the CCITT blue book rec. Q.711-Q.714
in general and the message transfer part level 3 as comply-
ing with the CCITT blue book rec. Q.701-Q.705. The line
interface board comprises a multiplexer and a Link Access
Procedure on the D channel, LAPD and a Message Transfer Part
30 level 2 MTP-L2.

As already mentioned above the A-interface provides the
interconnection with the GSM-network via the second MSC/VLR
whereas a common channel signalling interface CCS provides
35 the connection with the DECT system. A number of procedures-
/messages will be supported on those interfaces together
with supported information elements within the messages.

First the CCS-interface will be briefly described. The CCS-
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in this particular embodiment.

10 In the following will be summarised which procedures, mess-
ages and information elements that are supported. A number
of messages are sent either by-fhe interworking furiction IWF _
or by the Control Fixed Part CFP (radio exchange REX) or "
both. A number of Common Channel Signalling CCS messages are

15 sent for circuit mode eonnection control. An example is fhe
procedure locating updating'which sends a message which may
be sent either by IWF or CFP to indicate that call user
locating has been initiated. Further procedures comprise
roaming and handover. The latter case is illustrated in

20 Figs. 16a and 16b, wherein Fig. 16a a relates to a handover
from DECT to GSM and Fig. 16b relates to a handover between
two DECT sites with one common second MSC although another
case is also possible, i.e. between two second MSC (s) (not
illustrated). A further message, call proceeding, may also

25 be sent by the IWF or the CFP. This message serves a purpose
to indicate that the requested call establishment has been
initiated and no more call establishment information is
expected. Further messages such as a message to indicate
call acceptance by the called user, here called connect, and

30 another message indicating that the user has been awarded
the call, here called connect ackowledge, can be sent either
by the IWF or the CFP. By the CFP message can be sent a
request to the IWF to clear the connection or it may be sent
by IWF to indicate that the connection is cleared. (Discon-

35 nect message). The IWF is provided with the called party
number by a message sent by the CFP. Messages indicating
that a channel has been disconnected and that the channel
and call reference will be released and to indicate that the
used channel and call reference are released may be sent by
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For the provision of the communication between the Mobile
Switching Centre and the Interworking Function IWF a number
of messages are available. These can particularly be divided

15 into two main categories, namely the BSSMAP, the Base Sta-
tion System Mobile Application Part messages and the DTAP,
or the Direct Transfer Application Part messages. The latter
messages may furthermore be divided into three different
categories, namely the Radio Resource Management messages,

20 the Mobility Management messages and the Call Control mess-
ages. Figures 15a to 15d illustrate lists of

a - messages for BSSMAP,

b - messages for Direct Transfer Application
25 Part, DTAP/Radio Resource Management, RR,

c - messages for DTAP/Mobility Management, MM,

4da - messages for DTAP/Call Control, CC.

In the tables is also illustrated from where the messages
30 originate i.e. from where they are sent. The tables will in
the following be briefly gone through. The assignment re-
quest is sent from the MSC to the IWF to request the IWF to
assign a terrestrial circuit or a traffic channel. The IWF
does not take account of the channel type information el-
35 ement since this merely applies for the GSM A-interface.
Preferably a Signalling Connection Control Port SCCP connec-
tion oriented mode is used. The assignment complete message
indicates that the requested assignment has been completed
in a correct way. With the clear request message it is
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respectively indicate to the receiving unit that the trans-
mitting unit has suffered a failure etc. and that services
can be resumed respectively. The paging messages contain the .
identity information to enable the pagi'ng of a DECT portable

10 part PP. The message Complete Layer 3 information, is sent
from IWF to the MSC upon reception -of an initial layer 3
message on the Common Channel Signalling interface. The IWF
may either include a paging respond locating update request ‘
or a CM (Connection. Management) request. Here complete layer

15 3 informat:l.on may be a mobility Management Message or a
Radio Resource messages as listed in Figs. 15b, 15c. The
following messages of the BSSMAP relate to messages which as
such are known per se and generally obvious to apply.

20 In response to a paging message, the IWF sends a paging re-
sponse meséage which is a mesagé . for radio resource (RR)
management. When a DECT station or PP is present in a par-
ticular location area, the IWF sends a locating updating
request to the Mobile SWitching Centre MSC in order to

25 register the portable part. To indicate that an updating has
taken place and been completed in the network, the Mobile
Switching Centre MSC sends a locat:l.ng upﬂating accept to the
interworking function. If the updating has failed, the
Mobile Switching Centre instead sends a locating updating

30 reject to the interworking function. To request the estab-.
lishment of a circuit switched connection, the interworking
function sends a CM service request to the Mobile switching
centre and if the Mobile switching centre sends a CM service
reject to the interworking function, it is indicated that

35 the requested circuits with its connection éstablishment
could not be provided. when call user alerting has been
initiated, the Mobile switching centre sends an alerting
message to the interworking function or the other way round.
The interworking function sends a call confirmed message to
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message. The Interworking Function IWF determines the called
party number based on the IMSI~code (International Mobile

15 Subscriber Identity) in a paging message.

In the following the respective modules of the Interworking
Function IWF will be briefly described.

20 In fig; 7 the Base Station System Application part BSSAP is
illustrated. The BSSAP handles channel allocation and mess-
age transfer over the A-interface. Fig. 7 illustrates the
functional blocks of the BSSAP and the interfaces between
the blocks and towards other functional modules. As can be

25 seen from the figure, the BSSAP has interfaces towards the
interworking entity, IWE, the Signalling Connection Control
Part SCCP, and the common Operation and Maintenance module.
The SCCP interface block handles connection with the SCCP
which is used to provide the possibillity to carry informa-

30 tion between the interworking function and the Mobile Swit-
ching Centre. The interworking entity IWE interface block
handles the communication between the BSSAP and the inter-
working entity IWE. The message transfer block is used to
transfer Call Control and Mobility Management messages to

35 and from the interworking entity IWE and the logic block of
the BSSAP supports all procedures between the Mobile Switch-
ing Centre and the interworking function that require inter-
pretation and processing of information related to single
calls and resource management. Finally the Operation and
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between the interworking function and the Mobile Switching
10 Centre. The manner for doing this is known per se. As al-
ready referred to above, the message transfer block has as
an object to translate incoming messages from the Mobile
Switching Centre into DTAP and BSSMAP primitives and primi- ‘
tives from the interworking entity into outgoing messages
15 for the Mobile Switching Centre. This may be done by dis-
carding those information elements in an incoming message
which are not used by the interwofking entity and adding
information elements which are not provided by the inter-
working entity to outgoing messages. The BSSAP keeps track
20 of which connection a message belongs to in an advantageous
embodiment, by means of two parameters, namely the IMSI-eode
and the connection identity. The IMSI-code is used in a
connection-less mode whereas as soon as connection oriented
service within the SCCP is established, a connection ident-
25 ity is used instead. The messages are translated in a manner
known per se. The logic block of the BSSAP takes care of the
BSSMAP messages and acts upon them either th:ough trans-
lating and forwarding them to and from the interworking
entity IWE or by responding to the Mobile Switching Centre
30 in a corresponding way. Finally, with the Operation and
Maintenance block it is possible for the operator to monitor
and control the BSSAP. This can also be done in any other |
appropriate manner which as such may be known.

35 In fig. 8 the call control module is illustrated. This
module has interfaces towards to the interworking entity IWE
and the device driver. The call control CC module is based
on common channel signalling interface which is a propri-
etary subset of Q.931. Preferably the C_al'l Control module of
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10 Control logic block and the Operation and Maintenance 0O&M

and vice versa. This is also further evaluated in the CCITT

recommendation 0.931, blue book. With the Mobility Manage-

ment block mobility of users terminals is supported. The

Call Control 1logic block handles the call establishment

15 primitives, call clearing primitives and several further

primitives. The Operation and Maintenance block in this

case, handles the configuration/start of the LAPD protocol,

CCL and error handling. In further aspects this block works

in a manner which is generally known per se and it provides

20 communication with the common Operation and Maintenance

block. Finally the block Upper Dispatcher is occupied with

the primitives from the Interworking Entity IWE module or

the Mobility Management block, the Operation and Maintenance

block or the Call Control logic bloc. This block dispatches

25 the primitives to the concerned, i.e. the appropriate block.

The Operation and Maintenance block and its interfacing
blocks are illustrated in fig. 9. As can been seen from the
figure, the Operation and Maintenance module interfaces
30 towards the Portable Part, the Interworking Entity IWE, the
Call Control and towards the Signalling System No. 7 manager
(SS7Man) under which are the BSSAP, the SCCP and the message
transfer part - level 3 module. The blocks of the Operation
and Maintenance module are the Man Machine Interface MMI,
35 Programme Portable Part PPP, Control CSS’? and the Main
block. The MMI handles the interaction with the operator and
through this the operator can control the IWF.. From there a
number of functions can be performed such as configuration
of the portable part PP in the DECT system with e.g. port-
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interworking entity moduie. This thus forms the interface

10 with both the Call Control module and the inter‘}vorking

entity module. The CSS7 block controls the S87-stack and the

BSSAP module through the SS7-stack manager, SS7Man. The

primitives will go to SS7Man which. analees them and sends ‘

them back to the appropriate modules.

15 ' . _
In fig. 10 the interworking entity IWE block is illustrated.
This block handles the interworking of network layer mess-
ages between the Common Channel Sighalling CCS interface and
the A-interface. The interworking of the functional sig-

20 nalling applies translation of Q.931 messages to GSM (GSM
04.08) call control CC messages and vice versa.

The interworking entity IWE further handles the mobility
management MM signalling and all identities which are needed
25 for routing to or from DECT-terminals PP within the system.
As can be seen e.g. from fig. 6 the interworking entity
module has four different interfaces towards other modules.
The Operation and Maintenance module has already been dis-
cussed and handles the Operation and Maintenance of the
30 entire interworking function and contains the Man Machine
Interface MMI towards the operator as well. The second
module towards which the IWE has an interface is the BSSAP
module which handles message transfer of the A-interface. A
third module is the CC module which handles the message
35 transfer of the CCS interface. Finally the MUX handling
comprises tone/busytone generation and switching of time
slots TS. The initiation of tone generating will be handled
by the interworking entity IWE and tr_ansferred over the MUX
interface. The dispatcher block handles the transferring of
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(International Mobile Subscriber Identity). The IMSI values
are loaded at initiation of the interworking function. In
15 order to handle the interworking between the DECT and the
GSM system, the interworking entity has to handle three
different identities, namely the calling parting number, the
called party number and the IMSI code. The translation of
the identities in the case of an outgoing call from the DECT
20 system into the GSM system is schematically illustrated in
fig. 10a. Fig. 10b illustrates in the same way an incoming
call from the GSM system to the DECT system. Advantageously
the IWE logic has to check that the subscriber does not call
the own MSISDN-GSM (MSISDN-G) number. If this is the case,
25 a busy tone may be generated in an advantageous embodiment.

The block Call Control interface handles the signalling to
and from the IWF Call Control and the IWE dispatcher. The
call control interface is an interface both to call control

30 CC, handling the circuit switched calls and to the mobility
management MM handling registration and authentication of
the Mobile part.

The BSSAP interface blocl; handles the signalling to and from
35 the BSSAP and the IWE dispatcher.

The MUX interface block handles the signalling to the MUX.
This among others comprises connecting and disconnecting
time slots TS on the MUX and the generation of tone/busytone
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part PP, PUN, the authentication key of the DECT user, a ‘
parameter which merely is used by the Call Control module
15 and finally the IMSI-code of the DECT user.

MSC i n

The Operation and Maintenance module interface also handles
other functions which however are of a general character and
therefor will not be discussed or referred to herein.
20
As referred to previously, the interworking function com-
prise a user Communication Interface or a GPC-board. This is
further illustrated in fig. 1l1. In an advantageous embodi-
ment this GPC-board comprises functionalities which are
25 needed for the control of the MUX and for generation of
different tone pattérns apart from other functions.

The Link Access Protocol LAP protdcol is used for communica-
tion with the DECT network and the CCITT number 7 signalling

30 prbtocol is used for communication with the GSM network via
the A-interface. In an advantageous embodiment the GPC-board
comprises a functionality for dynamically controlling the
MUX.

35 The interworking function IWF communicates via the two
protocols, LAPD and the signalling system number 7 as well
as the MUX and TONE modules on the GPCB via the device
driver. The device driver handles all signalling between the
GPCB and the interworking function IWF (also included the
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20 In fig. 7 the Base Station System Application part BSSAP is
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30 tion beIi fﬂe&hﬁ i.nterworki ng function and the Mobile Swit-
ching Centre. %%e THt €T WoTRT ng entity IVE interface bl ock handl es t he

conmuni cati on between the BSSAP and the inter- working entity |WE.
The nessage tfangigs. bigskahd ¥2KILhe iden?i‘f:%}@ﬁéﬁi%lécgﬁfﬁﬁ?% ‘?zg'dan
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inter- ferent identities, namely an "open" MSISDN for GSM access
which in this case is called MSISDN-G, an IMSI which is
related to the open MSISDN, here referred to as the IMSI-G,
15 a "hidden" MSISDN for DECT access, MSISDN-D and finally an
IMSI which is related to the hidden MSISDN, the IMSI-D. The
MSISDN-G is used for incoming calls. If the subscriber is
not reachable or does not answer, call forwarding to the
MSISDN-D is done. Paging of the A-interface is done with the
20 IMSI-D. All DECT portable parts PP are configured wii:h
MSISDN-G.

Thus the IWF must map the IMSI-D to the MSISDN-G before
_ paging in the DECT system can be carried out. Furthermore
25 the interworking function IWF must be capable of identifying
calls from a DECT portable part PP which uses its own
MSISDN-G as called party number. In +this case the
interworking function must generate a busytone. The mapping
of identities in the direction from the radio exchange REX
30 to the interworking function IWF is illustrated in fig. 12a.

In fig. 12b the mapping of identities in direction from the

Mobile Switching Centre MSC to the interworking function IWF

is illustrated. The codings given the figures (figs. 12a and
35 12b respectively) are merely given as examples. Any other

way of coding can be applied.

In an alternate embodiment MSISDN-G is hidden instead of

MSISDN-D.

In still another embodiment none of them is hidden.
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interface the message category is indicated (DTAP or
BSSMAP). Also changes of SCCP mode are indicated. The.
interworking function IWF coordinates timers between the
10 interfaces which however will not be further described here.

First fig. 13a illustrates a cordless establishment which
originates from a radio exchange or a CFP in a particular ‘
normal case when the called party answers. A normal call

15 establishment which is initiated from the portable part PP
starts with the setup message with the calling part number.
The IWF then returns a setup acknowledge-message with the B-
channel which will be used as a traffic channel. The com-
plete called party number is sent in the_information message

20 and after receiving information, the IWF continues to initi- -

' ate the call setup on the A—intefface through sending CM

service request with the IMSI that is related to the calling
party number.

25 After the ciphering procedure has been completed on the A-
interface, the IWF sends SETUP with the called party number.
At this stage the IWF is essentially transparent for call
control messages. The assigned traffic channel on the A-
interface (assignment request) is connected to the previous

30 assigned B-channel on the CCS-interface. An in-band ringing
tone is generated by the Mobile Switching Centre MSC.

In fig. 13b also a CFP originated call establishment is
illustrated wherein however the called party is busy. Herein

35 the "user busy" term is generated by the Interworking Func-
tion IWF. The A-interface connection is released. Particu-
larly there are two possible normal release sequences in
this case. Either the PP goes on hook or the PP stays off
hook.
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ceeding message. This does not indicate that the Portable
Part PP has been reached. When a Portable Part PP has been

15 reached, it is indicated with an alert message. The recep-
tion thereof is advantageously supervised by a timer and if
this timer expires, the connection will be released.

These examples merely constitute call establishments accord-

20 ing to an advantageous embodiment and are shown merely for
illustrative and exemplifying purposes and not in a limita-
tive way. Various alternatives are possible.

As already stated above a subscriber of the combined system

25 GSM/DECT, may use either a DECT terminal or a GSM terminal
depending on the current location, i.e. if the subscriber is
located within a DECT or a GSM coverage area. An incoming
call is routed to the system, i.e. the GSM part or the DECT
part, where the subscriber currently is registered. This

30 means that the caller always dials the same MSISDN and does
not have to know whether the called subscriber currently is
within the DECT or within the GSM coverage.

A subscriber of the interconnected system can make outgoing
35 calls both in the DECT system and in the GSM system depend-
ing on the current registration.

Advantageously the GSM system comprises dual subscriptions,
in this case two IMSI (s) and two MSISDN (s) as already
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10 be known by the calling subscriber. Furthermore it does not

even have to be known by the subscriber. In an advantageous
embodiment GSM call forwarding services are used for the
forwarding of calls from the MSISDN-G to the MSISDN-D when ‘
the GDMS is not reachable and does not answer in the GSM

15 system,.

In a particulariy ~advantageous embod:_i.ment dual mode ter-
minals are used, i.e. terminals which essentially are a
combination of a GSM-terminal MS and a DECT terminal PP.
20
In the following the call procedure to a GSM/DECT Mobile
subscriber is briefly discussed. In the first case the
‘called subscriber is attached and reachable in the GSM
system. 'As referred to above, the cailing subscriber dials
25 the MSISDN-G of the subscriber. When the subscriber is
reachable, i.e. attached and within coverage the GSM system,
the call will be routed to the Mobile Station MS as a normal
MS terminating call in the GSM system. On the other hand,
the called subscriber may be detached or not reachable in
30 the GSM system. 'As in the foregoing, the calling subscriber
dials the MSISDN-G of the | _Subscriber. When however the
subscriber is not reachable or does not reply in the GSM
system, the call is forwarded to the MSISDN-D instead. The
forwarded call will be routed to the second Mobile Switching
35 Centre/Visitor Location Register MSC/VLR. The second MSC/VLR
sets up the c'al.l to the DECT terminal. Seen from the second
MSC/VLR the call setup is a no::jmal Mobile Station MS termin-
ated call setup. The interworking function IWF thus makes
the DECT system appear as a normal GSM Base Station System



in a manner which is generally known per se and it provides 20

comuni cat i %P W8t he common COperati on and Mai nt enance PCTHESS/B0619
Finally the bl ock Upper Dispatcher is occupied with the primtives
fromthe Interworking Entity |IVWE nodul e or, the Mobility Managenent
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bl oc. This bl og the primtives to the concerned, i.e. the
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appropriate bl eration and Maintenance bl ock and its
i nterfacing bl ocks are illustrated in fig. 9. As can been seen from
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are the Man Machine Interf ace , Progr anme
Control CSS7 afRis Hes mandled asol""é’cl@.rd#?é SHa N8I QEiQF\QEFﬁPErﬁ%llon with

t he operator and through this the operator can control the IW. From
there a r{m‘g}er %E’Ef %)i n be rf rreg ug S_Co uration
of the portable part sedi f& ﬁggs?ﬁ%% \ﬁo h§ B S?tsys@em owever,
10 the 1nterworking function IWF makes the call setup appear as
an ordinary GSM MS originating call setup to the second
Mobile Switching Centre(/Visitor Location Register) MSC/VLR.

The dedicated Operation and Maintenance functionality for

15 the interconnected system, in the described embodiment the
GSM/DECT system, is implemented in the interworking function
IWF as was more thoroughly discussed in the foregoing. The
IWF comprises Operation and Maintenance functions for e.g.
the configuration of the DECT terminals PP, the loading of

20 configuration parameters for the interworking function and
start and stop of the latter, manual 1location updating
towards the second MSC/VLR and logging and presentation of
errors as decribed more in detail above.

25 In the foregoing embodiments the first and second system
respectively related to the GSM system and the DECT system
respectively. This is however merely an example, the inven-
tion could likewise be applied to other systems. The second
system could e.g. be the CT3 or the "third generation of

30 Cordless Telephony" or the PHP or the Personal Handy Phone.
The first system may likewise relate to ADC or PDC which re-
fer to the american and japanese digital cellular systems
respectively. However advantageously the second system is
based on the TDMA principle. i.e. the Time Division Multiple

35 Access. '

Further examples of a first systems are the PSPDN and the
ISDN and the PCS or the Personal Communication System.
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a cordless access communication system and the first

10 communication system is a cellular Mobile communication
system comprising at least one Mobile Switching Centre
(MSC/VLR),

characterized in,

that the interconnecting arrangement comprises an
15 interworking function means (IWF) which via an existing -

first interface of the first communication system is con-

nected to a second Mobile Switching Centre of the first

communication system and which via a second interface of the

second communication system is connected to said second
20 communication system.

2. Arrangement according to claim 1

characterized in that,

the second communication system is a celiular cordless
25 access system.

3. Arrangement according to claim 1 or 2
characterized in t hat,
the first system is a digital system (GSM).

30
4. Arrangement according to anyone of the preceding claims
characterized in that,
the second interface or the interface of the second system
is a Common Channel Signalling interface (CCS).

35

5. Arrangement according to anyone of the preceding claims
characterized in that, ’

the interworking function (IWF) provides emulation of a Base
Station Subsystem (BSS) of a first communication system and
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15 .
8. Arrangement according to claim 10
characterized 4in that,
the current location of a subscriber of the interconnected
network gives whether the first or the second communication
20 system is to be used.

9. Arrangement according to anyone of the preceding claims

characteriz'ed in that,

the second interface or the Common Channel-signalling inter-
25 face is ported on to a PCM-link for connecting the cordless

access system to a PCM interface of the interworking func-

tion (IWF).

10. Arrangement acgording to anyone qf the preceding claims
30 characterized in that,
the first system (GSM) comprises dual subscriptions.

11. Arrangement according to claim 10
'characterized in that,

35 the first system (GSM) comprises two International Mobile
Subscriber Identity codes (IMSI-codes) and two Mobile Sta-
tion Integrated Services Digital Network codes or MSISDN-
codes (MSISDN-G; MSISDN-D).
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95/ 33348 interconnected communication s§§%2h§E%%&8gS whereas the

18 5 second MSISDN (MSISDN-D) is connected t9 a second terminal
(PP;GDMS). '

13. Arrangement according to claim 12
characterize a in that,
10  the second MSISDN (MSISDN-D) is hidden.

14. Arrangement according to claims 11 or 12
Characterized in that,
the first MSISDN (MSISDN-G) is hidden.

15
15. Arrangement according to anyone of the preceding claims
characterized in that,
the interworking function (IWF) comprises a Computer Plat-
form and a user Communication Interface.

20

16. Arrangement according to anyone of the preceding claims
characterized in that,
the interworking function (IWF) comprises an interworking
entity-module (IWE) handling the mapping of messages (layer
25 3 messages) between the two interfaces, particularly the
CCS-interface and the A-interface and a Call Control module
(CC), a Base Station System Application Part (BSSAP) for
handling channel allocation and message transfer over the
first interface, particularly the A-interface, and an Oper-
30 ation and Maintenance module (O&M).

17. Arrangement according to anyone of the preceding claims

characterized in that,

incoming calls to the interconnected communication system
35 (GDMS) are routed to the first or the second system

depending on the current location of the subscriber of the

interconnected network.

iliced

18. Arrangement according to anyone of claims 1 to 20
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usi ng nunmber! %&%t %r étﬁﬁgf‘gbﬁng Qo'wf qtf‘ﬂgz 1ﬁ)e aut hent iycat I on key
of the DECT user, par amet er WhICh nerely is used by the Call Control -

modul e gl5 dfz‘z%’ﬂ hite abMSkasagetsfan .
Qoeratl%n and ‘At 6 anceetll'rrg %4 e |ﬁger? %eﬁﬁgﬁﬁﬁ&reced "ot Egraims

“functions w# dh sh&nd & "aPerof" % Gefter at Bhar an’d therefor wll
not be di scw@worﬁe@@ted is bhecbigitdl Europearn foxdlesgs: FepLepMous| y,

t he interworki nct i m, prise a user Communication Interfa
ce or
a GPC-board.™ ufﬁ&aqtisn s%%t%ﬁ'rt(ﬁer |)I lustrated in fig. 11. In an

advant ageous enbodi - ment this GPC-board conprises functionalities

whi ch gge 250, Naadaddrent Beceeaing! tof ahpendldE ahe frorecpdinga cledmsf
characterized in that,
the first system is the GSM-system.

21. Arrangement acéording to claim 20

15 characterized in that,
the interface of the first communication system or the first
interface is the ETSI/SMG A-interface (A-1/f) of the GSM-
system. |

20 22. Arrangement according to claims 19 or 20
characterized in 'that,
the first and the second terminals are GSM terminals and/or
DECT terminals respectively.

25 23. Arrangement according to claim 22,
characteri zed in that,
the first and second terminals comprise dual mode terminals
comprising the functions of both a first and a second
terminal in one and the same terminal.
30 '
24. Arrangement according to anyone of the preceding claims
characterized in that,
it is used for roamlng between different sites of the second
system (DECT) and for roaming between the first system (GSM)
35 and the second system (DECT).

25. Arrangement according to anyone of the preceding claims
characterized in that,
it is used for handovers between different sites of the
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s,

different tone patterns—apart from ot Heruigigges ﬂis;ggw i t éiﬁydﬁﬁgl
Is[};e or9

Protocol LAWQPHIBMoO| | for ConnﬁngcaREPLAGE

network and the CCITT nM ﬁ"ﬂlﬂi (

comuni cation with the i f *“ 29 the A-interface. In ?nt Cor

advant ageous enbodi nent the GPC-board 2 cq¥pr|sefe?mgrﬂfaéopﬁngtyon .
i cally coRdee@nlg X, e in . )

gggﬁﬂhicatgs vi a thgiﬁkﬁégh (D%ﬁ%)o%%?sf°fAﬁBé%ﬂZ§ﬂﬁaQﬁiﬂﬁ54|ﬁ§esfﬁrém

number 7 as wef¥stem (G§M); pad\the asecasiisysten oSBT} he GPCB via t he

devi ce driver. The device driver handles a:ldzgg?ﬁgling betmeSE)the
nggsgzg the iakgr&giEﬁTgrf#gg{ié"hggg;éfgé¥144¥§£§@ggygogpgising a first
19 SMUX gRd41UDNE mobilhgeepmmihechtosk spsted éﬁﬁI%i§eéanaCEH§hless
access communication system which are interconnected via a
first interworking function (IWF) which via an existing
interface of the first communication system is connected to
a3 Mobile Switching Centre of the first system and which via

10 a second interface of the second system is connected to said

The Li nk Access

second system.

27. Communication system according to claim 26
characterized in that,

15 the first communication system is the GSM-system and the -
second communication system is the DECT-system and in that
the first interface is the A-interface of the GSM-system.

28. Communication system according to claim 26

20 characterized in that,
the first system is a cellular syétem such as e.g. ADC, PDC,
PSPDN, PCS, NMT, AMPS or TACS etc.

29. Communication system comprising a first cellular mobile
25 communication system and at least one second cordless access

communication system wherein the first and the second

systems are interconnected via an interworking function

means wherein a second interface of the second system is

converted to an existing first interface of the first sys-
30 tem.

30. Communication system according to claim 29 wherein the

first system is the GSM-system and the second system is the

DECT system and wherein the first interface is the A-inter-
35 face of GSM.

3l. Communication system according to claim 29 or 30 com-
prising a number if terminals wherein at least some of the
terminals of the system are dual mode terminals havi_.ng the

B Thls Shéet Has Been Replaced

T




CSl. layer 2 inplenentati _ gantlocol and as can be seen '

from t hewio esmssyst hi s bl ock resides on the C- boar d PCT/SEL9P619The GPCB

may be a standard boamlmmumm/mr‘m conprising further -
ap

functionality. This é ~ed to particular
requirements and need$ whi ch feed ndt ba® defined herein. I n

figs. 12a and 12k the ity Jhan g % eous
enbodi nent (?I“"ﬁ?g n&ic’g:h’ % F?’f&’ ar&atagsg%m’} q"gaﬁ{)hscrl bg]?élo?ﬂ%ﬁg

i nter connectsgd;tsysaadl ai terminal fasunogmally used finy dhe sgeRnp: pESteRanel v
an "open" MSI SDN for GSM access which in this case is called

MSI SDN- G an | MSI which is related to the open ISDN e rg;erred
to as the | @3.-G Cardless hjoggess \FAPRLG2 aceass D and
finallys an jinterdodnlectledc kith laelcmadlam mbbmedctenmmmsmonhgysm D.
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done. Pagi ngvigth t han A- esietinge igtesﬁécm t % het c?ml?f AF‘Pb
portabl e paré&nwlgﬁxi@a‘% 160 st Wikh an intiPWSPNifg functiorhmeahke | W

t the | tg the Ml SDN. G bef t
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VBl SDN- G as cal l ed party
functi on m¥P%EH& ate a
direction fromthe radio
is illustrated in fig.
in direction fromthe
function | W s il
and 35 12b respecti vel
way of coding can be appl

12a.

nunber. In this case the I nt er wor ki ng
busyt one. The mappi ng of | dePCT/$EISP0d1n t he
exchange REX 30 to the interworking function |IW
In fig. 12b the mapping of identities
Mobile Switching Centre MSC to the interworking
ustrat ed. ll—ﬁ‘godi ngs given the figures (figs. 12a
I

y) are mer i ven as exanpl es. Any ot her
I ed. FTGm | ternate enbodi ment MSISDN-G i s
n

hi dden i nstead of MSI SDN- D. till another enbodi ment none of
themis hidden. _____VpgSf[_3§3i8_
PCT/ SE95/ 00619 . T 2D In figs. 13a,b
and figs. 14a,b four tijve "XeSnBATY ng cpses are shown with
sequence di agrans. Theggli G ane-i/¢ =
g g Sﬁ‘é‘fﬁ ) mﬁ:"/ IWF| CFP |—RFP :\ @
‘ = I ) PP
Operational _ME’— L= =
GSM
Network Isup
First =
MSC = o
FIG.2 s
r—— = i
| I
Second |Al/ f: IWFj| CFP; (—RFR :/@
=
i I PP1
Operational MAP e ——— =
Netwark |SUP
r 1
t | -
A-i/f I
Second [A-i/ : IWF,| CFP, [ —RFB) : —
1 = , PP2
C———__—__—_—=_ J
== 1
f |
A-i/f
Second 4 : IWF | CFP —-lRFPJ ;
- | = |
Operational MAP
GSM L J
Network ISUP
First
MSC =
GDMS
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-

represent rsrgvgwal Ling on a functional |evel which for the CCS

i nterface Q3 network | ayer. On the CCS interface all pci:/smmsgages
are carried within LAPD | -franes which indicates that there is no
change of node on the data |ink. Aé ié interface the nessage
category is indicated (DTAP or SMAP) . Al so changes of SCCP node are
i ndi cated. The i nt er wor k| ctl on | WF coordi nates tiners between

t he 10 i nterfaces which howev I %)t be further described here.

First fig. 13a illustrates a cordless ‘establi shnment which origi nates
froma radi o exchange or a CFP in a particul ar normal case when the
called party answers. A normal call 15 establi shnment which is initiated
fromthe portable part PP starts with the setup nessage with the
calling part nunber. n;ﬁr [nen reL rns a setup acknow edge nessage
with the B- channel g% as a traffic channel. The com
plete called party nunber s sent ‘the i nflormati on nmessage 20 and after
receiving information, the-+W—eentjfrues—toliniti- ate the call setup
on the A-interface throug_h_sendl ng_|CM service request with the | M
that is related to the cpll

i ng party nurber. 25 After the
ci phering procedure has [)een conpl dted on the A- interface, the I W

sends SETUP with the cal|ed pajty nunbef. At this stage the IW is

essentially transparent for call Second
MSC/VLR

A interface

IWF

CCS interface

DECT
SYSTEM

FIG.5

— DECT/DCT1800 Interworking GSM
CFP IWF second ‘Operational
. : : MSC :GSM network
| .
RFP CFP-Interface A-.i/f
Cccs

% GSM/DECT Interconnection %

SUBSTITUTE SHEET



control nes%ﬁg ...The assigned traffic channel on the A- interface
(assi gnnent %ﬁsggﬁ is connected to the previous 30 assinaofioggivannel

oh the CCS-interface. An in-band ringing tone is generated by the
Mobil e Switching Centre MSC In fig. 13b also a CFP originated cal
establ i shnment is illustrated wherein however the called party is
busy. Herein 35 the "user busy" termis generated by the Interworking
Func- tion IW. The A-interface connection is released. Particu-
larly there are two possi ble normal rel ease sequences in this case.
Ei t her the PP goes on hook or the PP stays off hook. WO
95/ 33348 PCT/ SE95/ 00619

21 Figs. 1l4a,14b illustrate,two exanples on CFP term nated call
establ i shnents. 3[14 :

FIG.6

IWF
WE O&M
CC BSSAP
SCCP
MTP3
/
device driver
[ |
Line i/f board
Lo -MUX---, ]
LAPD MTP2
CFP :
CCS—interface A-Interface

""""""""""""""" - Speech path
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In fig. 14av&g§ | ed party answers. Wien the | W receives 5 a paging
nessage to a OF le Part PP, it checks status for tPOT/SEAS@®d19
Portable Part PP. If this however is not regis- tered, it ignores
the paging nessage. If it is registered, t he I nterworking Function

| WF responds to the paging. 10 In fig. 14b the called party is not
reachable. If the Port- able Part PP is not reachable, for exanple
out of coverage but still registered, the CFP responds with the cal
pr o- ceedi ng nessage. This does not indicate that the Portable

Part PP has been reached. Wen a HEqrit4ble Part PP has been 15 reached,

it isindicated with an alert nmessdge. The recep- tion thereof is
advant ageousl y supervi sed by a tiqrer~ang,i f this timer expires, the
connection will be rel eased. F l(}?the exanpl es perely constitute cal
establ i shments accord- 20 ing to an advant ageous enbodi nent and are
shown nerely for illustrative and exenplifying purposes and not in a
limta- tive way. Various alternatives are possible. As

al ready stated above_a subscriber of the conbined system 25 GSM DECT, may

use either a DECT tgrmnal or a Gy term nal I dependi ng on the current
| ocation, i.e. if tF Her—S l oc within a DECT or a GSM

coverage area. An incom ng

F———
| BSSAP 7,
I' IWE i/f block :
I |
| l
i Common
| | O&M
l |
| l
l Msg BSSAP I
lI transfer logic block 0&M |
|
I I
| f
f I
|
! SCCP i/f block :
l
S— J

SCCP
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call is routed to the system i.e. the GSMpart or the DECT part,
where the stYF3H8r currently is registered. This 30 neaRCTiSReN0061%e

call er always dials the sanme MSI SDN and does not have to know whet her
the call ed subscriber currently is within the DECT or within the GSM
cover age. A subscri ber of the interconnected system can nmake

out goi ng 35 calls both in the DECT systemand in the GSM system depend-
ing on the current registration. Advant ageously the GSM system
conpri ses dual subscriptions, inthis case two IMSl (s) and two MSI SDN
(s) as already WO 95/ 33348

PCT/ SE95/ 00619 22 di scussed above
and the subscriber can be reached either _ijn the GSM or in the DECT
system In an advantageous enbodi nent , .

FIG.8

IWE

K
v

Upper Dispatcher . Tg&}c&ommon
Module I I I
cC MM CCL 0&M

LAPD Controller/Dispatcher

A

Device Driver
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one MSI SDN js the official MSISDN of the conbined system or t he GDVB
system Thi YOBPE4R i s referred to as MSI SDN- G, 5 i .e. GSRCESEBDEEIY A
cal ling subscriber has to dial the VMBI SDN-G in order to call the GDVS.
The other MSISDN is referred to as MSI SDN-D (D desi gnates DECT) and
this is connected to the DECT terminal. This MSISDN i s advant age-
ously, as also discussed above, hiﬁg& and does not have to 10 be known
by the calling subscriber. Further d4t does not even have to be
known by the subscriber. In an advantageous enbodi nent GSM cal
forwardi ng services are used for Ipaj g}ormarding of calls fromthe
V5l SDN- G to t he MSI SDN-D when A;} i s not reachabl e and does not

answer in the GSM 15 system In a particularly advant ageous
enbodi nent dual node ter- mnals are used, i.e..termnals which
essentially are a conbi nation of a GSMterm nal M5 %nd a DECT term na
PP. 20 In the fjol llewnhgthe call procedure to a GSM DECT Mobil e
subscriber is briefly dijscussed. In the first case the call ed
subscriber is attachdd gnd reachabl M¥in t he GSM sy$tem As referred
to above, the callind subscriher dials 25 t he S Glof the subscri ber.
When t he subscri ber ijs reachabl e, {i.e. attadhed and|{w thin coverage
the GSM system the cal| will be nouted to tlhe Mobile Station M5 as a
nor mal M5 term nati pg—eaHH— n -hetcSM system—On t he ot her hand,
PPP Main Ccss7v
PP cc IWE _SS?MAN
;. Ss7
BSSAP : :
: SCCP MTP-L3

FIG.10

IWE

IWE logic O&Mi/f bloc IWF O&M

l I
DISPATCHER

CCi/fbiock MUXi/tblock| |BSSAPi/f bloq

IWFCC IWF MUX IWF
Control BSSAP
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the call ed subscriber may be detached or not reachable in 30 t he GSM
system As YRR oregoi ng, the calling subscriber di ptEskIsRedYBl SDN- G
of the subscriber. Wien however the subscri ber is not reachable or
does not reply in the GSM system the call is forwarded to the

MBI SDN-D i nstead. The forwarded call will be routed to the second
Mobil e Switching 35 Centre/Visitor Location Register MSC/ VLR The second
MsC/ VLR sets up the call to th gl’term'nal. Seen fromthe second
MSC/ VLR the call setup is a normal I\/be'd)f Station MS termn- at ed
call setup. The interworking function | W thus nakes t he DECT system

appear as a nor mBa e@t ation System WO 95/ 33348
PCT/ SE95/ 00619 . j a 23 towards the

MSC/ VLR Calls fromthe interconnected systemcan either take the
formof a call froma first systemDBECT&SESM system or the 5 second

systemi.e. in this caggy tdﬂ?l DECT sysﬁ&m Wen a BSSAP

MSISDN(-G) | IMSI(-D)

V

FIG.10b

GSM-=DECT
Call Ctrl IWE BSSAP
- MSISDN(-G) IMSI(~-D)
FIG.12a
CFP = IWF
REX IWF
Calling party Nr IWF maps it to IMSI-D
(will be MSISDN-G) | related to MSISIDN-D
. INF maps it to
Called Party Nr: Called Party Nr:

FIG.12b

MSC-=IWF
MSC IWF
IMSI-D Called Party Nr:
(MSISDN-G)
Called Party Nr: gg‘]ergag:ré; fl"?r'
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GSM DECT Mobil e subscri ber makes a call fromthe GSM system this is
handl ed as ¥ %8 4Bary GSM MS originating call. Whepciisedsngol ber
makes a call fromthe DECT system however, 10 the i nterworking function
| WF makes the call setup appear as an ordinary GSM Ms ori gi nati ng
call setup to the. second Mobile Switching Centre(/Visitor Location
Regi ster) MsSC/ VLR The dedi cated QOperation and Mi nt enance
functionality for 15 the interconnected system in the described

enbodi nent the GSM DECT system is inplenented in the interworking
function | WF as was nore thoroughly discussed in the foregoing. The
| WF conprises Qperation and Maint enawlhuncti ons for e.qg. t he
configuration of the DECT term nals .~ the | oadi ng of 20 configuration
paranmeters for the i'nterworking fu i apd start and stop of the

| atter, manual | ocation updating T‘L;I@ov@r s the second MsC/ VLR and

| oggi ng and presentation of errors ds decribed nore in detail above.
25 In the foregoing enbodi ments the first and second system
respectively related to the GSM system and the DECT system

respectively. This_ is however nerely B¥Fexanple, the inven- tion
could li kew se be| apptted—to—othersystens. Thé second system coul d
e.g. be the CT3 of the "¢&m d genenati on of

IWE

CcC BSSAP

SCCP

MTP3

H

Device Driver Device Driver

+ =

Use: communication interfice
LAPD MTP2
? A
4
MUX/TONE

CCS-i
cFp S interface

A—interface

¢ Speech path
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Cor dI s TeI ephony" or the PHP or the Personal Handy Phone. The
f| rst syste ¥¥kewi se relate to ADC or PDC which re- rcT/SERoeé 9 t he
aneri can and Japanese digital cellular gystens respectively. However
advant ageously the second systemis 9fi14based on the TDVA principle. i.e.
the Time Division Multiple 35  Access. Furt her exanples of a-first
systens are the PSPDN and the | SDN and the PCS or the Personal

Communi cation System WO 95/ 33348
PCT/ SE95/ 00619 24 As al r eady
menti oned above, al so anal ogue systens are poss- ible. It is also not
restricted to TDVA- based based systens. Consequently the particul ar
systens can be any of a nunber 5 of systens and the interconnected
arrangenent and the parts t hereof can be varied.in a nunber of ways

wi t hout departing

IWF Comments
Connect. oriented

SCCP Service

MSC

FIG.13a

DT1(BSSMAP(CIPH MODE CMD)
BSSMAP(CIPH MODE COM)
DTAP(SETUP)
| _DTAP(CALL PROCEED)
BSSMAP(ASSIGN REQ)
 BSSMAP(ASSIGN COM)
DTAP(ALERT)
TTAP(CONNECT)

CC

——

~| CR(BSSMAP(CM SERV REQ)

IWF
Connect Ack | DTAP(CONNECT ACK)

Call Proceeding

Setup
SetupAck
Information
Alerting
Connect

CFP
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fromthe scope of the clains. WD 95/ 33348

PCT/ SE95/ 00WOP5/33348 25 PCT/SE5/08619
Arrangenent for interconnecting a first comunication systemwith a
nunber of first termnals (M5 GOVB) and)f] 4 second comuni cation system
wi th a nunber of second ter- m nal& (PP, GDV5) wherein the second
conmmuni cation systemis a cordl ess access conmuni cati on system and
the first 10 comuni cation systemis a cellular Mbile comunication
system conprising at |east one Mbile Switching Centre (MsC/ VLR) ,
characterizedin, that the I nt erconnecti ng
arrangenent conprises an 15 I nt erwor ki ng function neans (IW) which
via an existing
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first interface of the first comunication systemis con- nected to a

second MobiWwe9S#uehi ng Centre of the first comuni capCTsESHedIeM and
which via a second interface of the second comuni cation systemis
connected to said second 20 comuni dag f pg system 2. Arrangenent
according to claim1l charactteri zedi nt hat, t he
second comuni cation systemis a cellular cordless 25 access system
3. Arrangenent according to claiml or 2 characteri zed
nt hat, the first systemis a digital system (GSM. 30 4,
Arrangenent according to anyone of the preceding clains charact
eri zedint hat, the second interface or the interface of the
second system is a Common Channel Signalling interface (CCS). 35
5. Arrangenent according to anyone of the preceding clains char ac
terizedinthat, the interworking function (1W) provides
emul ati on of a Base Station Subsysten1(gSS) of a first comuni cation
system and 0 =
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WO 95/ 33348 PCT/ SE95/ 00619

26 VO PYEBR4] er i nal (MS; GDMB) over the first interf ageydedsideho

of the first comruni cation system 6. Arrangenent according to
anyone of the preceding clains 5 <clRJd4 act er i zed i n th a
t, the interworking function (IW) via the first interface (A-

i/f) is connected to the Visitor Location Register of the second
Mobile Switching Centre (MsSC/ VLR). 10 7. Arrangenent according to
anyone of the preceding clains characteri zed in t ha
t, both a first (M5 GDMS) and a second term nal (PP, GDVb) provi de
capability of originating as well as of term nating. calls. 15

8. Arrangenent according to claim10
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2

char ac
subscri ber
t he second conmuni cati

ter i z

&0 93573348nt er connect ed

edi nt hat,

on 20 systemis to be us

according to anyone of the preceding clains

I nt hat, t he second interface or the Common Channel
I nter- 25 face is ported on to a PCM1link for connecting the cordl ess
access systemto a PCMinterface of]{8hg4 nterworking func- tion (IW).
10. Awrangenen&;gfﬁgfquESEaaanyone of the preceding clains 30 <c har a
cter. ne the first systen1(GSN® conpri ses dual
subscri ptions. AT T angenent—aceot-t-Regto c!a:nz 0 char a
cte rpi zedi nt ;gggﬁgg—SEQ +he—first Qng‘Qﬁ‘ Tgonprises two
| nt ernati onal Mobile [Assi ineque )MSC (| MBI -[codes) and two
Mobi | e St a- ti on [|Assignment] coenpletes Di gi t 4/ IWRet wor k |codes or MSI SDN-
codes (MBI SDN-G MBI S)Giédr request IWF

Clear command MSC

Clear complete IWF

Reset Both

Reset acknowledge Both

Paging MSC

Complete layer 3 information | IWF

Cipher mode command MSC

Cipher mode complete IWF

Reset circuit Both

Reset circuit acknowledge Both

Message _ Originator

Paging response IWF

FIG.15¢c

Message Originator

Location uppdating request IWF

Location updating accept MSC

Location updating reject MSC

CM service request IWF

CM service reject MSC

FIG.15d

Message Originator

Alerting Both

Call confirmed IWF

Call proceeding MSC

Connect Both

Connect acknowledge Both

Progress MSC

Setup Both

Disconnect Both

Release Both

Release complete Both

t he current
net wor k gi ves whet herpcriszodsosst or

| ocati on of a

ed.
c har

9. Arrangenent
acterized
-signal l'ing
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12. Arrange@MB38ording to claim 11 char ac trersedsnss® d i n
t'h at, the first MSISDN (MSISDN-G is an external MsI SDN of the
i nt erconnected conmmuni cation system (GDVS) whereas the 5 second MSI SDN
(MSI SDN-D) is connected to a second term nal (PP; GDVEB) . 13.
Arrangenent according to claim 12 characteri zedinth
at, 10 t he second MSI SDN (MsSI SDN-D) i s hidden. 14. Arrangenent
according to clainms 11 or 12 characterizedint hat,
the first MSISDN (MSI SDN-G) is hidfg 1415 15. Arrangenent according
to anyone of the preceding clains characteri zedinth

“h FIG.16a

HANDOVER DECT — DECT

GSM SECOND
BsC MSC IWF CFP
H.0. REQUIRED MEASUREMENT REPORT

H.0. REQUEST
H.0. REQUEST ACK

H.0. COMMAND H.0. COMMAND

H.0. COMPLETED

CLEAR COMMAND
CLEAR COMPLETED

FIG.16b

HANDOVER DECT — GSM

-

CFpP2 IWF2 SECOND
MSC1 o

CFP1
H.0. REQUIRED MEASUREMENT REPORT

H.0. REQUEST | H.0. REQUEST
H.0. REQUEST ACK[H.0. REQUEST ACK

H.0. COMMAND H.0. COMMAND

H.O. COMPLETED | H.O. COMPLETED

CLEAR COMMAND
CLEAR COMPLETED
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the interworking function (1W) chaprlz
a user Communication Interface. ent  accor di ng

anyone of the preceding clains i zedi nt hat
, the interworking function (IW) conprises an interworking
3

enti t'y- no 1l b mappi ng of nessages (layer 25
nessages)qﬁL j%@ﬁﬁﬁﬁgﬂﬂﬂi t Q aces, particularly the CCS-interface

R e K TEN G T

System Applicati "
nmessage transfer over the first ?ﬁ?%@?ace, particul afl y-t He
A-interface, gnd an Oper- 30 ht i on and Mai nt enance nodule (OG&M .
17. Arrangene | yone of the preceding clains c har a

s to the interconnected

cterigqz ' : I ncqmning cal )
connunicaﬁfo%zg?? enlgg %a&kéﬁﬁngQﬁnge @d%iFBt faanunication syatem
tHm @ nugbprndefig Hirste varmibmild oqME;:EDME t BRASURSCELbERaOf

second s
¥one

the  lcommueacactonlspete kith a numddl o¥ bABORECRA-RALSSIS' (%) Soid

of clainms 4at2180 the second communication system is a cordless access
communication system and the first communication system is a
cellular mobile communiqatian syetem comprising at leagt one
Mobile Switching Centre (MSC/VLR) wherein the interconnecting
arrangement comprises an intexrworking function means (IWF),
characterized in, |
that the interworking function means (IWF) via the existing
interface of the first communigcation system is connected to a
second Mobila Switching Cantre of the first communication system
and via a second interface of the gsecond communication system is
connected to said second communication system the interworking
function means (IWF) interworking protocols so that the second
interface is converted to the existing interface of the first
communication system and in that the interworking function (IWF)
provides emulation of a Base Station Subsystem (BSS) of the first
communication system and a first terminal (MS;GDMS ) over said
existing interfaog (A-1/f) in a non-modified form.

2. Arrangement according to claim 1,
Characterized ia that,

the first gystem is a digital system (CSM) and the sgecond
communication system is a cordless access system.

3. Arrangement according toe claim 2,
characterized in that,

the existing interface is the A-interface.

4, Arrangement according to anyone of the preceding claims,
Characterizeada in, :
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PCT/ SE95/ 00619 WO 95/ 3133485ec Th?rSwedsshPatam@ﬁga s system used PBe g,ojb
Fivst sye mm”l”“wwlluw swi tching and routing ctionalTty. 5 19.
* c L M S *

fi'rst syst - | ai charact
i of the przceding clains
Arrangenent accordi ng to anyone e secong systemis the Digital European

n ; Wy ;
(Ca:o; d: egseTg}Il%%gﬁgrm sgcé%n?‘ﬂﬁf??ﬁ"?yst‘éﬁl ¢pkerface o thl setiond W/EEEm,

. : q
accor di ng 18 3nyemroniCharnel eStghall thipi fkterfacé (@], 2 c t21.e ri z e

: . i GSM syst em .
i nt hat, the first systemis the aycterizedln t h

; ' c har :
1y angeTeny, AL Sadhmling ko i wb it Drdcrst g (e frig St
characterizead in that,
the interworking function (IWF) via the existing (A-) interface
is connected to the Vigsitor Location Register of the second
Mobile Switching Centra ( MSC/VLR).

6. Arrangsment according to anyone of the pPreceding claims
charactarized in that,

both a first (MS; GDME) and a saecond terminal (PP:GDMS) provide
capability of originating as well as of terminating callg.

7. Arrangement according to anyone of the Preceding claims
characterizesd in that,

the second interface or the Common Channal-signalling interface
is ported on to a PCM-link for connecting the cordless access
System to a PCM interface of the interworking function (IWF).

8. Arrangement accoxding to anyone of the preceding claims
characterized in that,
the fizrst system {GSM) compriges dual subscriptions.

2. Arrangement according to claim 8,
characterized in that,

the first system (GSM) comprises two International Mobile
Subscriber Identity codes (IMSI-codes) and two Mobile Station
integrated Services Digital Network codes or MSISDN-codes
(MSISDN-G; MSISDN-D).

10. Arrangesment according to claim 9,
Characterizead in that,

the first MSISDN (MSISDN-G) i3 an external MSISDN of the
interconnected communication system (GDMS) whereas the second

MSISDN (MSISDN-D) ig connected to a second tarminal (PP:GDMS),
] N
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interface is the ETSI/SMG A-int iifﬂ Bwedish Pafent Offica NE | GSM PCHPESE 00620
22. Arrangenent according to cl b-Rel80MmApplicaianlh a r act er i zed
the first and the second termnals are GSM'termnals- -- -

i‘nt hat,
and/ or DECT term nals respectively. 3 25 23. Arran n
to claim 22, rraraabalr acterizedinthat, ﬂ(mmﬂmiwf M@IE
M AT SEAReN: ARRATHNG t@red e s10, conpri simg ct he rol .

second ter
of both agdih® medeatsacand z o derm ngl i png and the same terminal. 30
char a

24. A1 anGgE Ye O ME f the precedind clains
e @@I’%&;{,‘(ﬁ}w.ﬁ% 48 &Y roani ng between different

cterizedinth
sites of the second system (DECT) and for roam ng between the first
25. Arrangenent

system (G3¥). Arrangsfichite azeerad ngy Ho® Q1

accordinggt g gnyoge of Lhe rececﬁnyﬁg C:aéll s s or cmn aracterized
i nt hat, i t PsFuded Pof hadddver & Bemngen different sites of the
the first MSISDN (MSISDN-G) is hidden,

13. Arrangement according to anyone Of the preceding claims
characterized in that,

tha interworking function (IWF) conmprises a user Communication
Interface and a Computer Platform comprising an interworking
entity-module (IWE) handling the mapping of messages (layar 3
nessages) between the A-interface and the second ‘interface
particularly the CCS8~interface and a Call Control module (CC)

a2 Base Station System Application Part (BSSAP) for handlin;
channel allocation and hassage transfer over the A-interface and
an Operation and Maintenance module (O&M). ’

14. Arrangemant according toc anyone of thes preceding claims
characterizaed in that,

incoming calls to the interconnectad communication system (GDMB )
are routed to the first or the second system depending on thas
current location of the subscriber of the interconnected network.

15. Arrangsment according to anyone of claimg 1 to 14
characterigesd in that

the sacond system (DECT access system) uses the first system
(GSM) for switching and routing functionality.

16. Arrangement according to anyone of the preceding claims
characterized in that,

the firat system is the GSM-system and the second system is the
Digital European Cordless Telecommunication system {(DECT).

17. Arrangement according to claim 16,
characterizaed in that,
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second system (DECT) and for h I rst system

e et e S e

; : rising a first 45 ; !
comruni cati on system conp 9 access communi cation systé&m whirh saré

systém and,_,a second cordl ess ( _ _ _ o on
i nt erconneﬁ%o&ﬁ‘% &nd the spocond teradinalki age 680 HedmialVe) aMy /o ﬁ?ga' ‘o

i sti ind [ i cation systemis connec
ng terminsals erd ®ivéhe, first communica _ _
SX:\EU Ig Swi t chi ng Oerﬁ‘ebof t%;% first systemand which via 10 ; 2 :teg?nnd
I nterface of the second systemis connected to said secon y

27.  ComurlitatATRergpRant @saoxtling tto dmyone s the préciding idine® | | 7
edi ntcdmdralbtdhedidy gomuncaty R fo ?)E%T-system and in that
and the g4 leaﬁ%cgﬂg £008F Bnd/or r:‘:esc)g'xtde?e;;inal ig a dusl mode terminal
{(GDMS),
19, Arrangement according to anyone of the preceding claime
Characterized in that,
it is used for roaming between different sites of tha second
system (DECT) and/or for roaming between tha first system (GSM)
and the second system (DECT).

¢

20. Arrangement according to anyone of the preceding claims
characterized in that,

it is used for handover betwaen different sites of the second
aystem_ (DECT).

21, Arrangemant according to anyone of the preceding claims
charactarizaed in that,

it is used for handover between the first system (GSM) and the
second system (DECT) and in that at least some of the first and
second terminals are dual mode terminals.

22. Cellular mobile comrunication system comprising a first
cellular mobile communication system and & second cordless access
communication system which are interconnected via a interworking
function means (IWF ).

characterized in,

that the interworking function means (IWF) via the.existing
interface of the first communication system is connected to a
Mobile Switching Centre of the first eystem and via a gecond
interface of the second system is connected to said mecond system
and in that the second intarface is interworked with the existing
first intarface in the interworking‘ function means (IWF), the
existing interface requiring no modification and in that the
interworking function (IWF) provides emulation of a Base Station
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the first interface is the A-in Oﬁfsy tem m R

Communi cati on system accordi ng . aracteri zed -
e , the first systemis a cellular syst e”‘!gﬂ"’”mﬂ |
ADC. PO, i " spon Ech,i, s:\lﬁg 2 first cel lular mbile 25 cBnnhnﬂllggl!’!)I!,I

Comiini cat st e : ; int Alnjd0 m
system anc? ‘%kf%@a%nf T@%ﬂ@&ﬁﬂ cEeiluiaxr %Sg‘gm’;’t’@m@?c““:%c d%vi%g{%g%
wher ei n t F@IMinAl (M8 OAMSEcvtt said il n&%@gf g@e- c{tff%t'he second

[ [ function nmeans wherein a secon _ ¢
atomis Ot converted to an existing first interface of the first sys

temis ) : _ _
CS%%S t em3- Communigatdannaysten @ccortieny aoceldiingzbo cl ai m 29 wherein

' GaMgsyst:em an he second systemis the
tDEgT syst o h;atgrsyaz‘zgm Ietsrterlfeizrst i%t té'r ?aceqig’ Ph% A-inter- 35 face of
GSM d %%3?. ’&mhﬂb‘&?."aﬁieﬁFxmfaecéﬂdthg G8Mcspe el Sand ﬂQaCQG&_:o:;clls
prising a®ARUMHBLORELCE: Avases ibetims DEUT Saflenrs 8RR 2h LAt the é:?{gl::[.]ng

of the syiheardaesdial tRRIBsMCADE ARk sRAYI NY the

24. Communication system according to claim 22,
Ccharacterized in that, )
the first system is any cellular system such as e.g. ADC, PDC,
PSPDN, PCS, NMT, AMPS or TACS etc. |

25. Communication sgystem comprising a first cellular mobile N
communication system and at least ona second cordless access
communication system wherein the firat and the second systems are
intarconnected via interworking functioen neans,
Charasacterized 4in that,

the that the secand interface of the second system iz convertsd
to an un-modified existing first interface of the firat system
in the interworking function means and in that the interworking
function (IWF) provides emulation of a Base Station Subsystem
(BS8) of tha cellular communication system over said exlsting
interface (A-i/f).

26. Communication system according to claim 25 wherein the- first
system is the GSM-system and the second system is the DECT system
and wherein the existing interface is the A-interface cf GSM.

27. Communication system according to claim 25 or 26 comprising
@ numbar of terminals wherein at least some of the terminals of
the system are so called dusl mode terminals having the function
of both a terminai ag normally usaed in the first system and a
terminal as normally used in the second system.

28. Cordless access communication system which is interconnected
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30 , function of both a ter & atieed in the first
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a cellul ar. nobil e comuni cati on system wherein an interface of"tht *
cordl ess sl uintemphidel conmund catbon exysted Ovhet €l 268 931:%@&:;9

means f&'ﬁ}ﬁ}?ﬁﬁr‘ggﬁgﬁiﬁjﬁwoﬁoﬁn?‘94}?«@?%% U8 Vthtervezkedo

system ‘ (A-1i/f) of the cellular mobile
communication system via an interworking function means arranged
in the fixed part(s) of the cordless system the interwvorking
function (IWF) providing emulation of a Badﬁ Station Subsystem

(888) of the first communication system withodt modification of
the existing interface of the first system. '
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