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intended to support a single radio interface between ‘base
stations and mobile stations all!over the mobile network.
Similarly, a single signalling interface supporting the
radio interface is employed between a mobile switch and a
base station system;_i.e. a base station controller and
base stations. In future mobile radio systems, however, it

25

may be hecessary' to support ‘multiple- radio' interfaces

within a single mobile radio network. To support these
multiple radio interfaces, it is necessary to suppdrt mul-
tiple signalling protocols within a single signalling in-
terface between the base station controller and the mobile
switch. This is the case, when base stations supporting
different air interfaces are connected via a common base
station controller to a mobile switch. If these different

radio interfaces utilize different signalling protocols, .

the mobile switch must be capable of recognition to which
signalling protocol the received message belongs. This is
required in order to facilitate the mobile switch to
select .. the right signalling protocel for further com-
munication between network elements. Naturally, similar
separation is needed also for signailing messages from the
mobile switch to the base station system.

One example of conventional mobile radio systems
is Paneuropean'digital mobile radio system GSM (Global
System for Mobile Communication). The interface between
base station controller and the mobile switch is called A-



signal ling protocol the .received nessage belongs. This is required in
order to facilitate the nmobile switch to - select the.right.signalling
prot ocol for WQe&1899 com muni cati on between network el eRERFIIH00026
Naturally, simlar 30 separation is needed also for signalling nessages
fromthe mobil e switch to the base stati o system One
exanpl e of conventional nobile radio systens I s Paneuropean digita
nobil e radi o system GSM ( d obal System for Mbile Conmunication). The .

i nterface between 35 ase statjon _controller and the nobile switch is
called A interface gn the GSM system. In%ePaces verynpgpﬁwﬁgq%}ar
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nmobi | e radi o system supporting nultiple radio i nterfaces over a
si ngl e -signal ling interfsdtosween efcthe inwepbionati on system and the

nobile swtch. - It 14 tReADPL @raﬁbbﬁgEcefo?hﬁhbnp§ﬁgéﬂ%‘fhventlon

enhance "fhe “GSM specific A-interface to ort multiple radiaq
interfaces and théid PHYHS i FoRideogadio system supporting multiple radio

interfaces over a s1ng1e signalling interface between the
10  base station system and the mobile. switch. S

- . It is another object éf the invention to enhance

the GSMispecific'A—interface to support multiple radio
interfaces and their signalling prbtocols.

| In order to support one radio interface the single

15 . interface between the base station system and the mobile

switch has to include a signalling protocol which contains

a number of signalling messages, called herein as a

message group. If a single mobile radio system supports

- only one radio interface, the single signalling interfaces

20 between the base station system and the mobile switch ’

includes only one message group and no separation between

message groups is needed. The case is different, when a

mobile radio system supports multiple radio interfaces,

and the single signalling interface includes several

25 message groups, one group for each. radio interface.

According to the present invention the messages in. a

single signalling interface are provided .with a

discrimination parameter which can be used to separate to

which signalling protocol and radio interface the messages

30 belong to. A dedicated discriminator parameter value is

allocated for each radio interface. In other words, the

~discriminator parameter value associated with each message

is radio interface specific. For example, when generating

messages to be sent to the mobile switch, the base station

35 system allocates an appropriate discrimination parameter



I'n order to support one radio interface the single 15 i nterface between’

t he base @6@&5?@ system and the nobile switch has to ppglrwdfosee —
signal l'ing protocol which contains a nunber of signalling nessages,

called herein as a message group. |If g single nobile radio system
supports . only one radio interface, the single signalling interfaces

20 bet ween the base station systemand the nobile switch I ncl udes

only one nessage group and no separation between nmessage groups is
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10 distribution sublayer located between the transport layer

and upper layer carrying signalling messages. The protocol

of this sublayer consists of distribution data unit, which
includes a discrimination parameter field. Conventionally
the distribution sublayer and the discrimination parameter
15 field is used to distribute the messages into DTAP (Direct
Transfer Application -sub-Part) and BSSMAP (Base Station -
System Management Application sub-Part) messages defined
in the GSM specifications or RSMAP  (Radio System
Management Application Part) in PCS system. According to
20 the present invention the GSM specific A-interface is
enhanced by using one or more of remaining bits in the
discrimination parameter field to identify and separate
message groups and radio interfaces in mobile radio
systems supporting multiple radio interfaces and
25 associated signalling protocols. The . inventive use of
discrimination parameter field facilitates a flexible
protocol structure of the A-interface- when multiple radio
intefaces are supported. Further evolution of a single
message group is feasible without affecting other message
30 groups. Moreover, support for new radio interfaces and new
| message groups can be added by allocating new DP values.
The support of multiple air interfaces over the GSM
specific A-interface is not necessarily more complicated
than the support of a single radio interface, because an
35 essential part of the messages are same for all radio -



of t.he nessage received fromthe base station systemis t hen checked
bythe nobi | in order to identify the ' si gnal 11 ng ehaGéd
the radio mfﬁér aiclg?gand the nessage 5 group to which the nessage 2
bel ongs. Sane nechani smcn be used in the, signalling fromthe nobile
switch to the base. station system The GSM based
A-interface between the base station controller and the nobile switch
conprises an internediate 10 di stribution sublayer |ocated between the
transport. | ayer :.nte%EQc%@F)erarﬂdaBthusC@aﬁV'w nerfiidd | 110 JESSRIESr *Re.
protocol of this subl y? consi sts, of &#nstrl bution data unit, which

i ncl udes a di scrim nati on®Fae Yrrings t he

distribotion subl ayer andpire€edired. Eﬂib&&hkneﬁut}habffﬁtherpiésentl ghdeh8ivpedill .

to distribute th nt Direct T I :
Sub-Part) and BSOVEPY( e SRR 18 R UNRREHERoEE ADE cRropRnYing
sub- !Dart) nesSagesddawingd, in whicht he GSM specifications or RSVAP

(796° Che present 1 avoof TElkalol  BEELARSTo4 " InbB TED 481 E™ cARRGh LD 1o

to 20 "~ the present inven SCLTi € ANTRTeTface TS
by using one or nos¥sbemr dmelwdigichia ssmglhelnterfacschemmn deagar abatéon
fietd—toidentify 8pdr8RPERA! Ehe mobﬂ?éséﬁfce{xoﬂﬂérggiﬂpéféiﬁ ?fﬁigﬁ@sré io

nobi l.e radio - systens supportin mul ti ace
25 associated si gﬂﬁﬁrfﬁseﬁp otaé‘SGP-'éhngTﬁé’ tlhﬂ/éﬁ’c"%% of

di scrimnatipg paraneter ?hghﬂ'ef 320| dépates % féféﬁ@iﬁlng prtH0| reference
structure of the A-i 3ﬁfrfa¢3ﬁ rrultlple d|o tefaces are
ut i

supported Fur t her™@ :gn:er aGfssAGEF Ycaskhpe GSM
w t hout™ af f'ecting gpéeifﬁreasagns30 : groups .Mor eover, support for new

radio interf d b |, t,i
a0,k erfaces and new oy pI°S A OPPRLERLE SUED PY ! QG SE
specific A-interfaemitsdabta mesesger by WIBWRSMAP tiessades,
support--of - & gi ngl e radi OF&QE?Q #C8epPBERUS e fPudPureCSECLhL2hsRR  8alh £i614

nmessages are sanme for all
of the SCCP unit data message for carrying DTAP messages,

Figure 5 illustrates multiple message groups of the
A-interface supporting multiple radio interfaces,
Figure 6 depicts the signalling protocol reference

"20 modele of the A-interface supporting multiple radio

J:,nterfaces,' according to the invention,
Figures 7, 8 and 9 illustrate discrimination
parameter field values allocated for the radio interface
1, the radio interface 2 and the radio interface 3,
25 respectively, in Figure 6. .
Discription of the preferred embodiments
The present invention can be .applied in various
mobile radio communication systems for providing a single
interface between a mobile switch and a base station
30  system supporting two or more radio interfaces. The
present inventionis especially suitable for enhancing the
GSM specific A-interface, or in any other interface
substantially similar to the A-interface, to support
multiple radio interfaces and their signalling protocols.
35 In the United States is under development a Personal



4 ~interfaces, and thus can be managed in a simlar way.

Brief description of the draw ngs Preferred enbodi nents of the
present WSG99 wil | now be described in conjuncti

acconpanying 5 drawi ngs, in which Figure 1 depicts a
nobile radio conmmunication system ishcl uding a single interface

bet ween base station system and the nobile switch and supporti ng
multiple radio i nterfaces, according to the invention, 10 .

Figure 2 depicts a signallin rotocol reference th
A-interface %%‘W%I%ﬂﬁtm?ogl’gﬁ@m P@%WnderSﬁEEFfiPEgtﬁlﬁﬂgF pn25343""Fne
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Figure 6 dep| qus?%zéaéﬁ 93%$§€ 8‘?’ r %rg%(bgsgggl%lgﬁ Iﬁ’ﬁ%ﬁf?ﬁe,
A-tnterface a){:rpaﬁ&?, ng-lmmfplc@ ondho similay nmteaﬁese-ad&tﬁr dpngseott he
o o ¢ tlon F'Focat ed §w@‘9 r9 Iézjo |nte glggr II@MI% radl (o}

par aneter .. flel ues a or the'ra ace
interface 2 arﬁd’l-"ts’neSIP%‘él-T-BanFBPﬁaéé interface.

In the following the GSM specific termlnoly will be
10 used. The main differencies between the termlnology of
the GSM system and the PCS systeﬁ will be mentioned.

The basic structure and baéic operation of the GSM
mobile radio system are well known by persons skilled in
the art and detailly defined in the specifications of the

15 GSM system. For detailled description of the GSM system, a
reference made to the ETSI GSM specifications and to a

- boock "The GSM System for Mobile Communications“, M. Mouly

& M. Pautet, Palaiseau, France. .

A mobile radio system with multiple air interfaces

20 is shown in Figure 1. A mobile switch 10 (a mobile
services switching centre MSC in GSM system, a personal
services switching center PCSC in the PCS system) switches
incoming and outgoing calls. Its functions are partly
similar to those of an exchange in a fixed telehone

25 network. In addition the mobile switch- 10 has  functions
typical to only'mobile communications, such as subscriber
location management, paging, authentication, etc. Mobile

radio stations MS (Personal Station PS in PCS system) are
connected to the mobile switch 10 by means of base station

30 systems BSS (a Radic System RS in PCS system). A base
station system BSS comprises a base station controllexr BSC

and base stations BTS. A single base station controller

BSC is used for controlling a plurality of base stations

BTS. In Figure 1 a base station system BSS is shown in

35 which the BSC is connected to two base stations BTS1 and



Zﬁb drespectively, I n Figﬁre 6. : Di scription of the preferred
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The basrc structure and basic operation of th gw
, the base station BTSl. A secon group of mobile stations

10.. MS,  such as mobile station MS2, is capable of
_communicating using radia interface 2, and therefore, base
.station  BTS2. These base stations BTS1 and BTS2 are
_connected via a common base station controller BSC to the
mobile switch 10. The single interface between the BSC and

15 the mobile switch 10 is a GSM based A-interface or a PCS
specific A-interface PN-3343. If the different air
interfaces 1 and 2 utilize different signalling protocols,
the mobile switch 10 must be capable of recognizing to
which signalling protocol the .message received via A-

20 interface belongs. This is required in order to facilitate
the mobile switch 10 to select the right signalling
p}otocol for further communication between network

elements.
In order to implement this, a discrimination
.25 parameter field according to the invention is provided and

associated with each of the messages transferred over the
interface between éSC and the mobile switch 10. In other

words the base station controller BSC allocates a

_ dedicated discrimination parameter field value (radio
30 interface specific) for each message. This discrimination
parametér field value will be then checked by the mobile
switch 10 to thereby identify the signalling protocol and

the message group (i.e. the radio interface) to which the

~ received message belongs.
35 In orxrder to facilitate understanding of the present



nmobi |l e radi o system are well known by persons skilled in the art and
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descri pt e GSM system a reference made to the ETSI GSM
specifications and to a book "The GSMySystem for Mbile

Communi cations”", M Mouly & M Pautet, Palaiseau, France.

A nobile radio systemwth nmultiple air interfaces 20 Is shown in Figure
1. Anobile switch 10 (a nobile services switching centre MsSC in GSM

system a persdipdlention, S%Héceéoﬁ%ﬁﬁﬂbﬁalceﬂbﬂr Beeeiifid haafiﬁ&éyﬁheg)

swi t ches I ncom ng and out cal I Its fun t| ons a
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PCS systef) ard-interfizarmected to the nobile switch 10 by neans of base

station 30 syst ens F%'%%széésa giadﬁlﬁ %,grpelgs I{}?£CSS§¥§égﬂng°\ 3?:505% col

station system BSS co basé s iron controller ase
stations BTS. Aeﬁmmebas@dslapfoh-amma@r betwegthe moddleprswitch

controlling. a phurgld. tﬁﬁ-hé’fbﬁéées%ﬂ&mﬁn%ﬁrsthem '?érs% (& FRALLS %ﬁé@'@ek ).

station systemBSS I s own | n i'S connecte to two base
st ations BTSl and he A-interface is based on ANSI/CCITE signalling

10 system number 7 (SS7) having several layers: SCCP, MTP and
' physical layer. The bottom layer in Figure 2 is the
- physical layer. In case of a digital link being used
between the BSC and the mobile switch 10, the signalling

of fysical layer will be carried in one of 56 or 64

15 - kbits/s time slots. The next upper layers in the A-
" interface are message transfer part (MTP) and signalling
connection and control part (SCCP). The MTP and SCCP are
used to support signalling messages betwéen the mobile
switch 10 and the BSS.

20 One user function of the SCCP, called BSS
application part (BSSAP) is defined (Radioc System
application part in the PCS system). The BSSAP (or RSAP)
uses one signalling connection per active mobile station
MS having one or more active transactions, for the

25 transfer of layer 3 messages. The BSSAP (RSAP) user
function is further subdevided into two separate
functions: | '

- the direct transfer application sub-part DTAP is
used to transfer call control and mobility management

30 messages between the mobile switch 10 and the MS. The DTAP
information in these mességes is not interpreted by the
BSS. Technical specification GSM 08.06 contains more
detail relatirig to the handling of DTAP messages at the
BSS, the multiplexing of the messages on the relevant

35 signalling channels of the radio interface and the use of



BTS2. Base stations BTS1 and BTS2 are supporting di fferent radi o
interfaces 1 and 2, respectively. The type and exact

of the radi oWOR6219%ce is not essential to t he present n?k@gﬁgl on.
Exanples of different radio 5 i nterfaces |ch ude PCS 1900 air
interface, 1S-95 based Air Ainterface PN-3384, and PCS2000 Air
Interface. A first group of nobile stations M5, such as MSl, are
capabl e to comuni cat e usi ng the radio interface 1, and therefore,

the base station é%%) of bi ey 1544" fdr 3.
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protocol for cormuni cat i on
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according tqdhe igwenty ”tbStBEOWh@‘i@ HYE. 1n otRESOGb2BSY WstsblAQ’aC(*RS?lfAP}

t he nmessages trans erre over |nterface bet ween nd the
nmobi | e-swi tch 10. SYPRATET all themt%%%@@eﬁr? oﬁh%oﬁPF’& PeSYa§Eh 10

al-l-ecates a arfiedi gpted pdisscr (Renat tﬁatparﬁ@iﬂe fi ¢hdeyplreeatdiadi o and
30 I nterface specific) for ea Thi s d ri.m natli ' ]
paraneter field vAIRFSHTIDe ¢ enlﬁigf‘gﬁﬁlﬂ} t hE ﬁgﬁdl e51ng(1e Sakl&r 167
to thereby identifaesdhercs gﬁmhégagentot ocol and t he message group

(L therago interfacehdoabielnilerson neckBSh YA FRIMAR DTS co

order to fa |I|
'-_\ these two sub-parts. DTAP and BSSMAP (RSMAP) is performed
"in an intermediate layer between. SCCP and layer 3. This ,
intermediate layer is referred as the distribution

sublayer or the distribution function.

20 DTAP and BSSMAP (RSMAP) layer 3 messages between

the mobile switch 10 and the BSS (RS) are contained in the
ﬁéer data field of the exchanged SCCP messages. The
structure of the user data field of the sccp unit data
message is shown in Figures 3 and 4 for carrying BSSMAP
25 (RSMAP) and DTAP messages,' respectively. As shown in
Figures 3 and 4 the user data field contains, in both
cases, a distribution data unit, a length indicator, and
the actual layer 3 message. Each SCCP user data field
further contains a distribution data unit as a header. In
30 case of BSSMAP (RSMAP) messages the distribution data unit
only censists of discrimination parameter, as shown Figure
3. In case of DTAP messages the distribution unit consists
of two parameters, the discrimination pé.ramater and the
data link connection indication (DLCI) parameter. The
35 latter parameter is not essential for the present



7 - invention, the conventional GSM specific A—interface
supporting-a single radio interface will be first

ref erenc %8s 2, 3 and 4. The PCS specific AV|nte ace %*P3343
based on the GSMspecific 5 A-interfaceg Figure 2

il lustrates the signalling protocol reference nodel of A-interface
bet ween the nobile switch - 10 and the base station system BSS (or
Radi o System RS). The A-interface is based on ANSI/CClI TT-

S
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aving . one nore act transacti ons
- parameter value the remaining bits are set zero.

The distrxibution data unit is used by ‘the

_ _distribution sublayer between 'SCCP and layer 3 for
- distribution of messages between the BSSMAP (RSMAP) and
DTAP functions and the distribution/multiplexing of DTAP

messages to/from the various radio link layer 2 access
points. '

As noted-béfore, the conventional GSM specific A-

interface supports only one radio interface and signalling
protocol. : '
_ According to the preferred embodimeht of the
present invention the GSM based A-interface, such as PCS
specific A-interface, is enhanced to support two or more
radio interfaces and their signalling protocols. This is
achieved by utilizing the remaining bits in the
discrimination parametexr field DP to indicate the radio
interface and the associated signalling.protocel to which
the layer 3 message belongs. _

In order to support one radio 1nterface, the A-
interface has to include a signalling protocol which
contains a number of messages, referred herein as a
message group A message group is radio interface
specific. Each group comprise both DTAP and BSSMAP (RSMAP)
messages to the radio interface. If the A-interface has to
support only one radio interface, only one message group
is required. In this case the implementation of the A-

 interface and the value of the discrimination parameter
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25 transfer of layer 3 nessages. The ESSAP (RSAP) user, function

is further . yegded into two separate functions: PCT/FI96/00026
the direct transter application sub-part DTAP is used to transfer call
control and nobility nanagenent 30 nmessages hetween the nobile switch 10
and the Ms. The DTAP Information in these nessages is not interpreted
by the BSS. Technical specification GSM 08.06 contains nore

detail relating to the handling of DTAP nessages at the BSS, the

nul tipl exi ng of th@ayedsaFddidan He tdieconvastionalyrkt inegrfaaanel s of

the radio interface and t u of ; ‘ _a :
8 the SCCP servi clgt;. -?’ﬁg du(\aosl?:lfjl'.ept i.roar?sloof sYﬁ‘éeinayaér%d3the Apﬁ'g%: S'(X:-gfsc €
for the MS-MBC i nf SMBROTSn™EAEARIGeTaAd0 integdacgsnedlsoj feverpd signalling
04-series of  Cplotdcdiagd therebyPeeiehradt MBB8ageSgroups are rkh8iBed.
managenent apgl I catj,on sub- paﬁ BSSMAP (a 1 ,R:Lam 0 Séstem mana%g nt

application part FrASPRE prsHliustratfso MUlbints PRSSegs: PRIl tHhe A-
mobil e switch 10 adfiterfaciehe sBppareliaiced vl i1l dVE fadbour setenfagesent Some

RS, o1 to the wholssagts MBGTRER Geilpen Bechip PeeRls SFoLBE, 1B BhET16n

the procedures: bet weerthdme nobsbagewi, t ciadl) groupamy t inclB8E ndtHagesatnd

require interpret3hirdina@i%n elements, mandatory or optional, that are not
10 supported by other message groups. The essential ,part of
the messages can be cgmmong_to‘all air interfaces and

message groups, and thus can be managed in a similar way. =

Signalling protocols and message groups can be easily
added into and removed from the A-interface. Therefore, a
15 single network may comprise different wversions of the A-
interfaces supporting different combinations of radio
interfaces and their signalling protocols.

According to the invention a dedicated
discrimination field value is assigned for each message
20 group (radio interface). For example, as illustrated in

Figures 7, 8 and 9, a discrimination field value 0000000D
mzy be assigned for radio interface 1 messages, 1000000D
for radio interface 2 messages, and 01000000 for radio
interface 3 messages. In other words bits 7 and 8 of the
25 discrimination field are utilized to identify the radio
interface. Naturally, any free bits in the discrimination
parameter field can be for this purpose, for example bits
2 and 3. The discrimination bit D is used in a normal
manner for discrimination between DTAP (D=1) and

30 BSSMAP/RSMAP (D=0) messages.
The structure and operation of the A-interface
according to the preferred embodiment of the invention
will be now described with reference to Figure 6. Figure 6
shows a signalling protocol reierence model of the A-
35 interface according to the present invention. The physical



pr.ocessing of. infornﬁtion related single <calls, and resource
managemeng, 9é§ “The di scriminati on between the Ness pggFFIseniodiecd t O
these two 94 Eg?ts DTAP and- BSSMAP ( RSVAP) i s perforned I n an
intermedi ate | ayer between SCCP and |ayer 3y4This i nternmedi ate | ayer
Is referred as the distribution sublayer or the distribution function.
20 DTAP and BSSVAP ( RSMAP) | ayer 3 nessages between t he
nobile switch 10 and the BSS (RS) are contained in the user data field-
of the exchangqcéy&PaaewageSasThne layet I PCiorio ool eTESandladecsi ake

of the SCCP unlt ta sa shown i.,n FLgures and 4 for parr i ng
BSSMAP 25 ar ohg If‘% ﬁ%&aéeasyer?eslaec#fwa % R0 g FRAR IS ho
Figures 3 andAmddufnﬁaﬂlohéa.fcrldthent&hPQEMHmdaﬂﬂbn of casske, present

di stribution d di ' h al ye
nmessage. Each g%%ﬁ &Eé?ldat iﬁé éﬁg#)r?ﬁggncd%?ﬁéngaggéystéggutﬁgép)
data unit 5as aswpgterts | thgee dhfferénBSSMH( REMAPYERcesagis (Figure 6,

distribution d t f
chown B gur o “ReefY iragio AUcEalakoil o DS Tl Radl PR A Shmedt

consists . GbMﬂM)%h?aﬁﬁﬁéﬁiRﬂﬂﬁermmr geaan cledirated cpaiad QfeDTAP

data |ink.conngglg Oﬁs'smpcarfh%%t(lgng ) fEf'ir a@%ﬁr rdB%03°intkdEhRe. As a.

paranmeter is not essential fo pr esent

9 consequence there are three pairs of DTAP and BSSMAP/RSMAP
10 - functions in the BSSAP/RSAP in Figure 6. oo

_ The intermediate distribution sublayer, or a

distribution furiction, is located between the SCCP and the

‘layer 3 functions DTAP and BSSMAP/RSMAP. The basic

function of the distribution sublayer is thg same as in

15 Figure 2: the distribution of SCCP messages between the

"BSSMAP and DTAP functions. The DTAP and BSSMAP/RSMAP layer

3 messages between the mobile switch 10 and the BSS are

again contained in the user data field of the exchanged

SCCP messages. The user data field used in the A-interface

. 20 according to the invention is similar to the user data

field shown Figures 3 and 4 for BSSMAP/RSMAP and DTAP

mességes, respectively. Each user ‘data f;eld again

contains distribution data unit which includes the
discrimination parameter which indicates whether the layer

25 3 message in the user data field is a .DTAP message (the
discrimination bit D = 1) or a BSSMAP/RSMAP message_(b =
0). '

However, since the A-intexface supports three

interfaces 1, 2 and 3, and there are a dedicated pair of

30 DTAP and BSSMAP/RSMAP functions for each radio interface,
a dedicated value of the discrimination parameter is
assigned for each radio interface. More particularly, a
distribution parameter value 0000000D (Fig.7) is assigned

for radio interface 1, 10000000 (Fig.8) for radio

35  interface 2, and 01000000 (Fig. 9) for the radio



I nvention and will not be described nore detailly. - In both

cases, the {jscripmnation paraneter is -coded on oné oct (@H&

in Figure 7.w %of t he di scrim nation paraneter, re IgPr%e% aswg _
discrimnation bit 5 D, indicates whether the,layer 3 nessage in the SCCP
user - data field is a DTAP nessage (D = 1) or BSSVAP ( RSVAP)

nmessage (D = 0). The discrimnation bit Dis nornmally the | east
significant bit. In the GSM specific discrimnation par anet er val-ue the .

r emgl mbngt EI ts ar elﬁﬁéfﬁfé@é BQ Theb valué'hﬁft @hst lalll@lttm.%tﬂﬁ{ %a#&lhé%ei‘sls
use e r 0] subl ayer ween '
o Y st pukf bR gtk Bist uthats ERe ReGrRRSTRerARseanihe pairs of

DTAP functi ons andDTAP dirsd r BBBMAR/RBMRPI pfwnxciipons DEARhe dlflfe&féa@esradlo .

ot cd bef or e, -t ho LBRGERACERAI “Can SpecRPEERbition” Bk B rdg.ukidisad T

only one radi® i ntephvestapdadi geainemdgo discpivinabeé. the messages between
According to the r f RF838 e t he GSM
based A-int erfacel%'g%ghEﬁﬂ g%ﬁib?ﬁ@h.z@ f?'&%tZAL% Nt ert acglt éIS e%a:('r)llged to N
support two or nore ﬁéaiéaﬁ'ntr&fﬁmeampciﬂé rasi ghavni 4§ gHews| &, can

This is achi eygdrobid -4t | boEhEndsNSE £REBAM AderPadé, ile.!l8 the base "

discrimnation paraneter field DR to indi cate the radi.o 25 . interface and
the associated si ghaRFiRE FPBESESLSToBRM @Rd the mebiley &witGhskhge
bel ongs. 10 I n orHer operathe to@”@héaﬂl-i)ntéi'ﬁéfzéCﬁ,cddi@:ﬁqg to the

terf has t | ud I t t '
of meseages. ref erVEYERE P Lih JP e agectartp. vk ERehier BRping
is radio interfaseample dpecvihiich BRadTAP ompssagpr |baaddarg1tng)TéB ahe radio
BSSMAP (RSMAP) in fEZ$308S O t{'.é‘ éghﬂsﬂ}:‘%ﬁaacefrdr{ t@ﬁeA' &:%ts%rfa&@abf‘én

to support only one radio
required. In this mbr@héern%%n@mtamdnol@ilehs:wwcl%lﬂ \rm ewh@e%-mﬁexﬁ@ce

vaI ue of the.|.§i' scrintHahiAg RY aPRéelinvention. Firstly, a DTAP message is
received from the radio interface 3 by. the appropriate
DTAP function, and inserted .to .a user data field of an .
SCCP message via the distribution sublayer. The
distribution sublayer knows that the message in the user
20 data field is a DTAP message from radio interface 3, and
consequently, sets the discrimination parameter in the
user data field to the value 01000000 (cf. Fig. 9). Then
the SCCP message is tranferred from the BSC to the mobile
switch 10 via the A-interface. At the mobile switch 10 the
25 distribution sublayer checks the . value of the
discrimination paramater field in the zreceived SCCP
message. The value 01000000 indicates that the layer 3
message is a DTAP message from radio interface 3, and the
distribution sublayer delivers the message to the DTAP
30 function of the radio interface 3. Similarly, any DTAP and
BSSMAP message belonging to the message groups of radio
interfaces 1, 2 and 3 can be transferred between the BSS
and the mobile switch 10 in both directions, by using the
appropriate discrimination parameter field value allocated

35 to the specific message type and radio interface. '



10 may be simlar to the conventlonal A-interface. | f

the nobile radi 0 system and the A-interface - w-support-nyé% o628di ©

i nt erfacd¥O% W89 several signalling protocols and t her éby SR al
message groups are required. 5 Figure 5 &%Lustrates mul ti pl e nessage
groups of the A- - interface supporting ltiple radio interfaces. Sone
nmessages MSG are comon to all nessage groups. In addition to these
nmessages, each group may include nessages and i nformation el enents,

mandatory or Opt'onal1Tﬁgatf@f@gB?hglodesEEﬂﬁeﬁbﬁd Qﬁoﬁgheénﬁ§ssﬁgﬁfﬂ&Qﬂﬁp

The essential part of he”nmesSages can be conmmon to all“air
i nterfaces and embodimeBsgge g?%upsthﬁnd tPXRSeRk belﬁé’r‘i‘dﬁé&r} n a Ypricws

way. Si gﬂﬂéchif'ﬂcﬂﬁQbﬁﬁmasreanEp %&a&e t%oéﬁés'éar}s)@ﬂ.f@&l iy the art
added into and renov g fromthe A.in ace.  Theref

a
network may corptilReu ¢?EFEﬁPn9eF§PBn§ §f SPRTik. an s°°Pﬁt8FfE§858resent
supporting di ffm@éﬁtﬁeﬁbda&&neﬂsbqf thadiappended idlizidsices and their
signal ling protocols. : According to t he i nvention a
dedi cat ed discrimnation field value is assigned for each message 20
group (radio interface). For exanple, as |Ilustrated in Figures 7, 8
and 9, a discrimnation field value QOOOXQOD_. . __my _be assigned for radjo
interface 1 nessages, 1000000D for radio |nterface 2 messages, and
010Q000D for radio interface 3 nessages. In-other words bits 7 and 8
of the L . Cos SR



25 discrimnation field are utilized to identify the radio

interface. Nyiggepivey. any free bits in-the discrimnation mer
field can be for this purpose, for exanple bits 2 and 3. The

dIS_?TﬁTﬁQTTUﬁ“bTT*f}+S used in a nornal . l4manner for discrimnation
bet and 30 BSSVAP/ RSVAP (D=0) messages. - The
str i"ﬂy[ﬂm on of the A-interface according to the preferred
enbodunemt 0 ntion will be nfmadescribed with reference to :
Figure 6. Figure 6 shows a signalling-ptBfocol reference nodel of the

A- 35 I nterface according to the present invention. The physi cal

11 | ayer as melllas th 1 ge%aé. roto %I ngmggﬁ SCCP are

simlar to the sanme |ayers’in gure A ?3& Mg (o P8I 0,4i i cati ons
for the inplenmentation ofmebeleresabions, invention. The BSS application

part BSSAP (g RSAP) 5 ShEpPiL sl heeg different radio interfaces in
Figure 6, . namel y ré%lo |nter?aces i, 2 and 3. In order to inplenent
this, the BSSAP/ RSAP conpRi $&sea sé@lr-aeanecsmem oBSuppArtinghdmeiEipbe- radio

functions for each, ¢ @ feed NeRh! AC8mmuAScalion beCPOSEIURNGE HRSLE Alfion
three pairs of DTAP and BSSNAP/RSNAP 10 functions in the BSSAP/ RSAP 1 n

Fi gure 6. systameand 32 i rePdla; SERFAORSen subl ayer, or a
di stribution function, isal Qedlirhderi Wweagniahe iPgCPpaBdotbe associated with
10 each of said multiple radio interfaces,

a 51ngle 51gnalllng 1nterface between sa1d mobile
switch and sald "base station system, said single
signalling protocol supportlng each of said dedicated
signalling protocols,

15 a discrimina;ion parameter used separating
sicnalling messages belonging to different signalling
protocols from each other, said discrimination parameter
being associated with each signalling message transferred
through said single signalling interface for indicating

20  the signalling the signalling protocol said message
belongs to. |

2. A mobile radio system, comprising

mobile stations,

a mobile switch,

25 a base station system supportipg a first radio
interface for communication with a first group of said-
mobile stations and a second 1radio interface for
communication with a second group of said mobile stations,

a first signalling protocol and a first group of

30 signalling messages associated with said first radio
interface,

a second signalling protocol and a second group of
messages associated with said second radio interface,

' a single signalling interface between said mobile

35 switch and said base station system, said single



| ayer 3 functions DTAP and BSSVAP/ RSMAP. The basic function of the

S reiamoismn rorl A MR 2, 1o 5 gure, 2 e siigast on o

BSSMAP/ RSVAP | ayer 3 nessages bet ween,the nobile switch 10 and the BSS
are again contained in the user data %leld of the exchanged SCCP
nmessages. The user data field used in the A-interface 20 according to the
invention is simlar to the user data field shown Figures 3 and-4 for
BSSVAP/ RSVAP agidafd fPin 866881 S @SPEFtiNg! YeacHadE gaqrd datd cae’] d
again cont ai ns dls?rl ution_data unit which includes the
dlscr|n1na1|cnﬁ¥ﬁﬁ%%%%€9 RRPERCPA&i cat es whet her t he layer 25 3 nessage
in the user dat a fi eI d dsserDhiRatkonaparambeer usedi ok Beparaeing sald-
1) or a BSSVAPLRS ssage ED = g) - . However ;ince t he
A-interface s r ggcond” gxeups, ofs signaliips mesRagRs, ReiPpaing
dedi cat et pai rcaf dSﬁferE‘ﬁAP smghﬁSBM@/ ﬁ%M&Bdulmctfm kacheanthendi said

i nterface, de va | IS

assi gned for é%% TE0 ﬁg&gggrf %Qa re par%féglar%gogqa&%k?n§5f§Plb&Fth
par anet er val \&i@GOC00IP (mafsaga s byshgfedred thyroughi o sandrfsiagle
10000000 (Fi 0. £oker1 1Ag! A Aereddd OkbiC®indicatlfly TROOMBnalishg The

for the radio
51gna111ng protocol said message belongs to.

10 3. A mobile radio system, comprising

1

mobile stations, = . ' »

a mobile switch,

a base station system supporting a first radio
interface for communication with a first group of said

15 ‘mobile stations and a second a second radio interface for

communication w1th a second group of said mobile stations,

a 51ngle signalling interface between said mobile
switch and said base station system, said single
signalling interface comprising

20  an upper signalling layer
comprising a first group of signalling messages
corresponding to said first radio interface for

- signalling between said mobile switch and said base
station system over said single signalling

25 interface, and a second group of signalling
messages corresponding to said second radio
interface for éignalling between said mobile switch
and said base station system over said single
signalling interface,

30 a lower signalling layer ~for
carrying said upper signalling layer messages in an
user data field of a lower layer message over said
single signalling interface,

said wuser data field of said
35 transfort layer message further containing a



i nteraface 3. The. val ue butlon parameter is utilized to
discrininate“ﬁhﬁwﬁﬁﬁﬁage H @H rs of DTAP and BETWRS/RGIGAP
functions of the differe terfaces, and the distribution bit

Dis utilized ina 5 conventlonal nanner tol@i scri m nate the nessages

bet ween " DTAP and BSSMAP/ RSMAP functions within each pair

Simlar reference nodels as shown in Figure 6 can be found at both
ends of the A-interface, i.e. in the base station controller BSC and .
the nobiie switch 10. 10 discriminpfdosp@mamangtes, (¢Re /OF fRe¥resbits of said

according to the | NueRLGMatiny NPUAGAESST | Hiesh vht fhgn whéeﬁéfatbagd
exanpl e in which a DTAP nessage belongllgn to the ra ace

nt.e
is transferred from thB®5538& 15t & user daEBn%FGﬂpePfBSEF?oiPHGr layer
nobi l e swi'tch 10 via the Aessaeef 2edotys tacaaiil btk tdwoupventhessages or
Firstly, a DﬁéP message i % . g 8gel ved fromthe radio interface 3 by the
appropriate DTAP funt PEAS SRFH% &P (¥ PSP a field of an
SCCP nessage via the distribution sahbl dysrermedifare layexils¢twéenhi said
subl ayer knows that the e QQ%
message fromradio |nter1[r§8§’g% la%ggﬁh%nﬁsgaolﬁgeu en a""‘-I}Lset 6? &Pgéfng said
di scri m-ndat i ‘oh-paf deter: dnspmemlnatlo@sepadam@tﬁmelando fax v@iﬂ@rﬂmﬁnﬁﬁQOn
(cf. Fig. 9). Then Eéégﬁpsaﬁasﬁgﬁekslsﬂrégfﬁéééﬂgé&%i@ﬁg?ﬁ& tg L4 £hea

nobi | e switch 10 via the A-interf e swtch™10"t
di stributi omOsubl ayer  EREEks and; geconghgroupPS L Megsages.

di scrim nati on paranmater &lehdmbalq@eﬁ@aya\gygtgﬁcho SR ge. The val ue
01000000 i ndi catesthat the; Iiger : .~ nessage is' a S%AP nmessage from

radi-o interface 3;- and t hBobi F8EiPB§i on subl ayer delivers the nmessage
to the DTAP 30~ functionaofmoblider sdtiechnterface 3. Simlarly, any DTAP and
BSSMAP nessage bel ongi ng to ,the e.grau r.adi |nt fa es_1
2 and 3 can be transferrel b%?%%rer% %g‘oégssygﬁemanﬁlgél%r%%gl %a.trgh ff)a??‘lo
bot.h directi¥ns, binterhgcehdor comqnpnmpatabe dviggr i i fhistn guewpetdr said
field value all ocahegiB5 schPiblie SRECH isedBreaSdomtfa Huhiddferface for

I nterface.
: - . communication with a second group of said mobile stations,

a single signalling interface between said mobile
switch and said base station system,

20 a first group of signalling messages corresponding

to said first radio interface for signalling between said
mobile switch and said base station system over said
single signalling interface,
- a second group of signalling messages corresponding
25 to said second radio interface for signalling between said
mobile switch and said second base station system over
said single signaliing interface, .
said single signalling interface comprising
a first direct transfer application
30 .sub—part DTAP for transferring DTAP messages in
said first group of messages between said mobile
switch and said first group of said mobile stations
via said single signalling interface and base
station system,
35 - IR a first Dbase station system



13

cre appaherenidh

T UBET . e on " vari 808" pemmbitonss i ons

t hoset skillted"irf tHe art wi t houd departing fromthe

spirit and scope of the present 5 I nvenyiqon defined by the appended
14 1A

cl ai ns.

nobi l e radi o systen1 conpri si ng _ nobi l e stations, 5
a base station system supporting multiple radio

nobi | e swi tch

10

15

.20

25

30

management application sub-part BSSMAP for
transferring BSSMAP messages in said first group

messages between said mobile switch and said base

station systenm, o
a second . direct transfer

appllcatlon, sub-part DTAP for transferring DTAP

messages in said second group of messages between

a

said mobile sWitchhandlsaidlsecondmgroup ofmsaid_mmi

mobile stations wvia said single 'signalling

interface and base station system,
a second:' base station system

transferring BSSMAP messages in said second group
messages between said mobile switch and said base
station system, L
' a -single -signalling connection and
control part SCCP for transferring said DTAP and
BSSMAP messages in an user data field of a SCCP
meésage over said single signalling interface,

said user data field of said SCCP
message containing a distribution data unit, a
lenght indicator and said DTAP or BSSMAP message to
be transferred,

said distribution data unit
containing a discrimination parameter, at least one
bit of said discrimination parameter indicating

whether the message in said user data field of said,
SCCP message is a BSSMAP message or a DTAP message, .

and one or more of the remaining bits of said
discrimating parameter indicating whether said
message in said user data field of said SCCP

message belongs to said first group of messages or

said second group of messageé,
an interrediate layer between the

‘SCCP and DTAP and BSSMAP and for managing said

management appllcatlon ".sub-part . BSSMAP for . .



i nterfaces for conmuni Cj“lﬂﬂ“ﬂﬁim%! IF base station system and
sai d nobil e stations, -- uaa ated signalling proto
associ at ed wWHOPHR3I? oq ¢ Sai Uw i ﬁ&mgmwn a

tiple radio interfaces,

single signalling interface between said nobil switch and said

base station system said single sighal |l i ng protocol supporting
each of said dedicated signalling protocols, 15 - a

di scrim nation paraneter used separating signal |l i ng nessages _
bel onging to different sigigdtiffhationPPdPaRteet UREAHHO! BBscrSHitation
di scrim nati on paraneter bei ng, associ ated w th each signalling nessage
transferred t hr ough ReGvreR kLA PTARI ARAgBSSMAFT ﬁ‘Eésﬁngi RELCRGING g‘(.‘)’

the signalling the sigsaldifrsPrahacoecofidi §roipssefemessageel.ongs to.

2. A nobil di t | Si , bi | ' , .

2 mobi Lo swi teh, 25 5+ R idkite FA%iP <SYPEARSIETITHI ath (12 Raidy
interface fors comahrexesin osaddt hi_nté'rmedigteyplmje:saiigk responbilve stat isaisd
and a second radi o/ LAr{ACK I parprERUBINEaL OR YLD 07N ILOLE, O

sai d nobil e, stations, _ I'rst signal’li'hg profocol a

group of 30  si grtilgtiridutes Lhesessagei anethewisar dard fiiedd ofadihe SCCP
interfacer— - - ssa%---s_%:ond. si.gnal I'ing protocol and a second group of
nmessages associ at ed Wit sald second radio jnterface, - a single
signalling interface between said nobile 8%id swififFt and PIAF d Hdse said

station sysfem said <Si¥€imination parameter indicates the message in
.said user data field is a DTAP message belonging to
said first group of messages,
said second DTAP if said
discrimination parameter indicates the message in

15 said user data field is a DTAP message belonging to

said second group of messages,

| said first BSSMAP if  said

discrimination parameter indicates the message in

said user data field is a BSSMAP message belonging

20 to said first group of messages,

said second BSSMAP if said
discrimination parameter indicates the message in
said user data field is a BSSMAP message belonging
to said second group of messages.

25 6. A mobile radio system according to claim 4,
wherein said single signalling interface is substantially
similar to the GSM specific A-interxrface.

7. A mobile radio system, comprising

personal stations,

30 a mobile switch,

a radio system supporting a first radio interface
for communication with a first group of said personal
stations and a second interface for communication with a
second group of said personal stations,

35 a single signalling interface between said mobile



e

si gnal | b ,3;959;2;: fim‘l mm Il mﬁféé??meﬁé?. On par aMet Gicahidodedh

separat i seoond groups of signalling nessages
belonging 5 to dlfferent signal ling pr cols fromeach other, said

di scri mrnation paraneter being associated wth each signalling
nmessage transferred through said single signalling interface for
indicating the signalling the signalling protocol said nessage

bel ongs to. 1@witch andBSafdrriaaaie s98temsystem conprising

nobi |l e stations, nobi | a base station
syst em supporting a1ﬁr§&r§%d$5°up ° Fﬁﬁ@?ﬂ&&@gfHF%ﬁﬁﬁﬁﬁn?%E?%ﬁPﬂP png
first group Oftcﬁaaid.ilrmbréélétﬂhtéﬁfa&&df@rsed.gwildﬁfglmw&élmosald
i nterface form obi1es OTIMRI S atlog with,a se ondﬁglggp sal d nog

stati ons, ile’"syibich| ang; Fatd RAGIR oFPE “be?%&gn i nib??%e
swtch &nd sagmaﬂiﬂng sterbacesystem said single signal ling

interface conprising 2Qecong group. tof s:.ggxa lin% ﬁsdr‘%e@macorre%s&&?éiﬁ&g

| ayer - . comprising
correspondlngtposgaddSHQQﬂd|nﬂﬂh9lhﬂﬁﬂﬂﬁ§ﬂ?fﬁnr Slgnalllng ketween syid

bet ween sai d. pppihe S%&%‘&hangnéalgaﬁseradm system- SB@EhronsaﬂStﬂ@a Pyer.
said single S|gnaII|ng interface, ™ and . second group of

signalling signa 11n§n%ﬁ&&ﬁ§?°%orrespondlng to 'sald second radio

interfage for signallgai@ b@iﬁégsﬁeﬂ §fgﬁaﬂpbh§elﬁ%i‘ﬁace comprisingnd said

base station system over sai £ 4

a lower signalling layer for a first lreCt‘ ransiexr app _
sub-part DTAP for transferring DTAP nessagesuln
said first group of messages between said mobile
switch and said first group of said personal

15 : stations via said single 51gna111ng interface and

1catlon

said radio system,
ot ' a first radio system management
application sﬁb-part RSMAP for transferring RSMAP
messages in said first group messages between said
20 - mobile switch and said radio system,

a second direct transfer
application sub-part DTAP for transferring DTAP
messages in said second group of messages between
said mobile switch and said second- group of said

25 personal stations wvia said single signalling
interface and said radio system,

- a second radio system management,
application sub-part RSMAP for transferring RSMAP
messages in said second group messages between

30 said mobile switch and said radio system,
' a single signalling connection and
control part SCCP for transferring said DTAP and
BSSMAP messages in an user data field of a SCCP
message over said single signalling interface,
35 said user data field of said SCCP

I ngl e nal | i |ntgfjace 30 )



carrying said upper signalling | ayer nessages in an user data

field of a | ower | ayer single siqgpalli
interface, WO96/219 nﬁmﬂﬁﬁllﬂmmlmumd user data field of Sigﬁjgh
transfort layer nessage® furthe Eontaining,,a .

16 di scrim nati on paraneter, one or nore bits of said

di scrimati ng paraneter indicating whether sai d nessage in said
user data field of said | ower |ayer nmessage bel ongs to said

first group of nmessages Ookmeszage contatiam@ dasw&ﬂm&b@f dRSS S, a
an internedi ate | ayer betyeen said ower layer and said ugg .
e Co

| ayer for managi ng said d#&ﬂ&qﬁlﬁﬁﬁ¥ﬁ?ﬁ9§zﬂﬁﬂe§a%9upgﬁﬁ 7 RIYAF nBeFs
bet ween sai d upper |ayer m&s&&g&&f@&&eﬁglng to said 10 first and -
second groups of nessages. bile. radio stem ris
nobi | e stations, a mobil e smntch <ty SiStrlgggggﬁ stgéﬁgﬁ blife
system supporsing a first coatiadning aldusctamanhmuouopﬁnameaEEonaﬁnibaat one
first group of said |I gt n QQQ adj 04 -
interface for commnlggatlgn sa%fhd) alecon 1%%%3%‘?1 apéglggggrg%i I%Rdlcatlng
st ati ons, a swhgtdegi ghel mesgaget enf aeedbusMeﬂasai 8iedBi E said

swi-t ch-and-sai d- base - St al igpppSYRls¥Mge is a RSMAP message or a DTAP message,

and one or more of the remaining bits of said
10 discrimating parameter indicating whether said
message in said usetr data field of said SCCP

message belongs to said first group of messages or o

said second group of messages,
an intermediate layer between the
is SCCP and DTAP and RSMAP and for managing said
' discrimination parameter and for discrimination
between said DTAP and RSMAP messages belonging to
said first and second groups of messages.
8. A mobile radio system according to claim 7,
20 ° wherein said intermediate layer is responsive to said
discrimination parameter in a received SCCP message to
éistribute the message in the user data field of the SCCP
message to
said  first DTAP  if  said
25 discrimination parameter indicates the message in
said user data field is a DTAP message belonging to
said first group of messages,
said second DTAP if said
discrimination parameter indicates the message in
30 said user data field is a DTAP message belonging to
said second group of messages,

' said first RSMAP if said
discrimination parameter indicates the message in
said user data field is a RSMAP message belonging

- 35 . to said first group of messages,



20 : a first ﬂ M’i ml ng nessages correspondi ng to N
said first radig i I:1i ng between said CTHS0 LEW tch
and said Ba?g’@%’?au ﬁ‘ ,B B si ngl e si gnal IP| ng |1 ntogrface

a second group of S|gnaII|ng messages cor raspondi ng 25 to said second

radio interface for signalling between said ~mobile switch and said
second base station system over said single signalling interface,
said single signalling interface conprising a

first direct transfer application 30 said sesobdpaHRSMWE>fonf sald
transferring DTAP m&i%@‘i&rﬂi&acion %%ramgéékd &Bfill%tat%rso%é’f €E2agec

bet ween sai d nobile sai rst group o sal nD
stations saiig swer sia\@a efipdhalils iy RSNAP f message w@nglng

itgtgﬁP system 35 to said second group ofameéé%§és base  station
y
nmanagemeht appl i cat Pon A F@hids t radpgs\pystemgaccording to elad®f & i ng

BSSMAP nessaggeir8ifidisdild résinggr@ualgnanmg inteFEERAYess DAt Wighaldiithg
nobi |l e-swi tch and saj.d pase ation ste

a second SYSFeBcNumber; 7,457 based *Afint ?%a?*oﬁ3§ab part DTAP
for transferri ng DTAPO. A signzllimgsmeghed Ansal dnsleiDedrgdup syfstem,
messages betvig comprlslng steps of
10 utilizing at least two different radio interfaces
for communication between a base station system and a
plurality of mobile stations, a |
utilizing a dedicated signalling protocol for each
of said at least two different radio interfaces,
15 utilizing a single signalling interface for
signalling between said base station system and a mobile
« switch, said single signalling interface supﬁorting each
of said dedicated signalling protocols,
associating a discrimination parameter with each
20 signalling wmessage transferred through said single
signalling interface, for separating signalling messages
. belonging to different signalling protocols from each
other in said single signalling interface, a dedicated
value of said discrimination parameter being allocated to
25 each of said radio multiple radio interfaces.
11. A mobile radio system, comprising
personal statiomns,
a mobile switch,
a radio system supporting a first radio interface
30 for communication with a first group of said personal
stations and a second interface for communication with a.
second group of said personal stations,
a single signalling interface between said mobile
switch and said radio system,
35 a first group of signalling messages corresponding
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station syst second base statlion

system wanagenent appllcatlon sgb- part BSSMAP  for
transferring BSSMAP nessages in said second group - nmessages
bet ween said nobile swtch and said base 15 station system
a single signalling connection and control part SCCP for .

transferrlng sai d BbABadaddfirst radio u&%EM%aaEﬁfnqﬁﬂngnax&ungebedaéen said
field of a SCCP a % [ o] f
mobile swisg?!z hdVEa i ga?é ofgé%ll'%ﬂs s@ﬁg ggﬁgle

20 ) . ) user ata fre
message cont ai ni ngsagordiinguinserface .unit, a | enght i ndicat or

and said DTAP or BSSMAP mgssag8ntio ;
e et botion da?g §@u§?ﬁ gEoup of 51gn9fliﬁﬁqﬁé§ééggs corresFondlng

par anet er, at5|eastOcofRaid second radb?tl%Fe§§F§€df§€r$h9ﬂ§%léﬁ9ph?§ﬁ§?§rSald

i ndi cating mobil¥hedittch haressade | Paddbd sg;@&exfdat@éﬁ ekdiaf sahdie
SCCP nessage is a’ BSSNAE}nessa or. a DTAP nessage, and one or

nmore of the remai nFhgPB %ngflgﬁﬁa £3ge. di scrimating paraneter
indi cating whether . saidsaid single smgnﬁﬂxiﬂg1xﬁﬁetﬂzﬁﬂﬂdbmgriéﬁhg of

sai d SCCP : nmessage bel ongs to saflrskra rgégugrgéﬁgg%fgﬁﬁéaeéP%on"

sai d second group of messages,

| ayer betweenothe 35 sub-p8CEP RIFRP DEAR ahdaBSSeEPiagd DTAP nmeapages in

sai d said first group of' messages via said single
signalling interface and said radio system,

a first radio system management
application sub-part RSMAP for transferring RSMAP

15 messages in said first group messages between said
mobile switch and said radio system,

a second direct transfer
application sub-part DTAP for transferring DTAP
messages in said second group of messages between

20 said mobile switch and said second group of said’
'personal stations wvia said single signalling
interface and said radio system,

a second radio system management
application sub-paft RSMAP for transferring RSMAP

25 messages in said second group, messages between
said mobile switch and said radio system,
. a single signalling conngction and
control part SCCP for transferring said DTAP and
BSSMAP messages in an user data field of a SCCP
30 _ message over said single signalling interface,

. said user data field of said SCCP
message containing a distribution data unit, a
lenght indicator and said DTAP or RSMAP message to
be transferred,

35 said distribution data  unit



di scrimnation |pi?rameter and for discrimnation

be'éweer‘g?ﬁl 8} MMMUMS’[H es belonging to PCT/FI96%000%6 f i r st
and sec !

i 5. A nobile radio system
according to cIa|m4 5 wherein said iZ8ernedi ate | ayer is responsive to

sai d di scrimnation paraneter in a received SCCP nessage to
distribute the nessage in the user data field of the SCCP nessage to
sai d first DTAP if said_10 di scri m nati on paraneter

i ndi cates the nmessageenhaining a discxipinatépnRRE2TPERY,| 3Ll AP RBSsage

bel onging to sai doftr df grsaua 0&1§E§§ﬁ\§lﬁ§tlon parameter indicating
sai d second DTA

scrimopatio ter
i ndi cates the massag%h?ﬁlf’ﬁﬁ £fe messaggj %Inu§%+ dé?%rfai E%gi rTg\Ps‘F'nl-gsage
belonglng to sSccp mesdagecmsdagRsmppoheﬁesgage&-a.DTAP message,

sai d fJjrst BSSMVAP |f id di ti aranef ek
i ndi cat eés t he messag%n?n ne 3% moresglf Eggr %ﬁféiﬂlgﬁ bﬁ'g:é; BgSI\/ig‘d
message bel ongi ng 20discrimating spadametetr ghodpceftimgssagesther said
said second BSS [ . LSCEkL gh Rat L@n e

i ndi cates the rressg/gge?%éée £ qsald us(?rusgraqgat gighﬁ] db?s ggﬁgswﬁgép
_message bel onging message belongsi dossagﬁdfgr§@p96’lb%§sfag@%55%es or

6. A nobile radio sysiey accondi 89 SeafBkgages, Wherein said single
signal I'i ng i nt erfaceéélss su tantlaaﬂt'lg s??ﬁ lar to,the GSM %Pem fic

A-intelfface. 7. A nobi | AR adRbesyecdRtec olRYeXi Rtween . the
personal stations, 3tcp and DZFAPDDAKE %Mmu and for managing said

discrimination parameter and for discrimination
between said DTAP and RSMAP messages belonging to
said first and second groups of messages.



a radio systemsupporting a first radio interface f or, commyni cati on

with a fypaknieup of said personal stations and a SePOIEISENNN26face
for conmunication with a second group of said personal stations, 35
a single signalling interface betwagg said nobile
19 : switch and said radio system a first group of
signal li ng nessages correspondi ng to said first radio interface for
signal li ng between said nobile switch and said radi o system over said-
single 5 signalling interface, a second group of signalling
nmessages correspondi ng to saidaecond radio interface for signalling
bet ween sai d mobil e switch and¥Said radi o systemover said single
signalling interface, 10 - said single signalling interface
conpri sing a rirst difect transfer application
sub-part DTAP for transferring DTAP nessages in said first
group of nessages beatyween said bile ~swtch and said first
group of said persor@ 15 statlﬂcms via sqid single signalling
i'nterface and O saidiradi o ggdHrem : N a
first radio system rﬂmagerrent - 0O ;appl i cafi on sub-part RSMAP for
transferri ng RSVAP b =20 _ o
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nmessages in said.first.group nessages between said 20 nobi | e

sw t ch andwe®sdigeadi o system a
di rect transfer application sub-part DTAP forPF?§%§@@%¥ing
DTAP nmessages in said seqP group of messages between
said nobile switch and said second gr of said 25 per sona
stations via said single S|gnaII|ng I nterface and said
radi o system a second radi o system nanagenent
application sub-part RSVMAP for transferring RSVAP nmessages in
said second group nessages between 30 said nobile switch and said
radi o system a single signalling connection
and - control part SCCP for transferring said DTAP and
BSSMAP messages in an user data field of a SCCP nmessage over
said single signalling interface, 35 sald user
data field of d
nessage cont'g‘ﬁ%%igﬁgﬁi bution data urI]\WTEFFACE MOBFL@*SWW@H%I@E
and Sald DTAP or RSNAP nessage to be transferred,
sai d L] nit 5 dgont ai ning a discrimnation
parama{ er ?badt)? g:gS%ES : ~hit of sgild discrimnation paraneter
i ndi cat i nW!TH!N THE BSS/RS | :
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whet her the nmessage in said user data field of said
RSVAP nespagag969 2 DTAP nessage,

remai ning bits of said 10

whet her said mes

nmessage belongs to said first group of nmessages or

group of nessages,

bet ween the 15 SCCP

sage 3i/% said,

and DTAP and
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IO IPCTFI96/60026

i ndi cating

sai d second
an internedi ate |ayer

BESMAPIREMARNagi ng said
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7, 20 wherein said internel
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nmessage in the user data fiel
said first DITAP if
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bel ongi ng to
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di scrim nation- paraneter

sai d

second RSMAP if said
indi cates the nessage in h@z ser
dat a-f i eMD 9&21999RSVAP nessage bel ongi ng to sai éroup

of nessages. 5 9. A ﬁDbi|? radi o system according to claim?7,
wherein said single signalling inte f8ce'is a Signal ling system
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messages in said-second group of nessages between 20 said nobile

swi tch and®aaé/zt9second group of said personal stmde/EM&000R8 sai d

single signalling i nterfaA and said radio system

a second radi o system nmanagenent app! Lgathongsub-part RSVAP for

transferring RSMAP 25 ngss%essi n5aia sgorz oup nessages

bet ween sai d nobj 1 ] i

a single signalling connectifon and control part docP for

transferring PrAP and 0 O OsOHrOeQadds an juser data

field of a S 0 nessage over said single signallijng interface,

said user data field of said SCCP nessage containing a

di stribution data unit, a RADIO | DEcH aid DTAP or
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nessage in said user data field of said SCCP
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1 (§7) Abstract

. In mobile radio systems, it may be necessary to support multiple radio interfaces (1, 2) within a single mobile radio network. To
supponmesemnlnplemdiomwrfaces itmaybeneceuarywsupponemmulﬂples:gnamngpmuonsMMasmglemuerface(A-
interface) between a base station controller (BSC) and a mobile switch (10), when base stations (BTS1, BTS2) supporting different radio
interfaces are connected via a common base station controller (BSC) to the mobile switch (10). -The mobile switch (10) and the base
station controller (BSC) must be capable of recognizing to which signalling protocol a message transfer in the single interface belongs
to. According to the present invention the messages transferred in the single interface (A-interface) are provided with a discrimination
parameter which can be used to discriminate between the messages belonging to different radio interfaces (1, 2) and signalling protocols.




