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WO 95/ 28812 Radi o Tel ecomruni cations System wi th Suppl enmentary Services
TECHNI CAL R The present invention relates generally,

t®l econmuni ca-bg%slitl)zns system and then nore particularly to al’{ﬁf@g@%ni ca-
tions systemwhich is adapted to subscriber-related nobil e apparatus. 10
Even nore particularly, the invention relates to the provi- sion of

I nproved conditions in digital GSM (G oup Special Mbile) systens which
when necessary will enable service facilitiles to be increased or decreased
i n respect of one . i , ' new'

Suppl oment o ry soiitBor Pttt IERHAE e R SERTeR IR E RS
services. It also lies within the scope of the present invention to

i ntroduce (ang en necessary to renove a 20 service) a new
known supplen&ﬁ?ﬁ&?ﬁgégjﬁggﬂahich has not earlier been used in the

t el ecommuni cati ons system concerned and al so the introduction of a

conpl et elgy " NoyK "By HUUHE B rerdd ' ' I N Tl _
appl i ed ast/ t he pr:;psent tt?ma can V&\Bﬁ ?%B'\eé%gqyapeg&aﬁr}w%&g%uﬁle to corslgga 25
requirenent s tHemsysystefenapdethen noSERTHHOOlaglYTHR RAGEERGIMUIRIES
iIlustrated | RifdrB!Ir Systéh WwhEcRACE8NHABYLEE ¢ba¥ubatribetlrelatad ndiile
digital teleconmunlggtlons systens, to which the present invention refers,
i ncl udes a nuPBRBTHYhi | e subscribers of which one or nore of said nobile
subscri bers or apparatus (MsS, Mbile Station) is/are in radi o connection

10 Even more particularly, the invention relates to the provi-

sion of improved conditions in digital GSM (Group Special

Mobile) systems which when necessary will enable service

facilities to be increased or decreased in respect of one or

more supplementary services, and also each "new" supplementa-

15 ry service to be added readily to a number of existing
' services.

It also lies within the scope of the present invention to

introduce (and, of course, when necessary to remove a
20 service) a new known supplementary service which has not

earlier been used in the telecommunications system concerned

and also the introduction of a completely "novel" supplemen-

tary service which although not known and applied at the

present time can well be regquired in the future to cover
25 requirements that will then prevail.

DESCRIPTION OF THE BACKGROUND ART

As illustrated in Figure 1 of the accompanying drawings, a

30 GSM-type digital telecommunications systems, to which the
present invention refers, includes a number of mobile
subscribers of which one or more of said mobile subscribers
or apparatus (MS, Mobile Station) is/are in radio connection
with a nearby base station transceiver (BTS) which, in turn,

35 is connected for coaction with a base station controller
(BSC).



wi th a nearby base station transceiver (BTS) which, in turn, 35 S
connected for coaction with a base station controller (BSQ. 2 A base
stati on Q¥R BSS) thus includes in addition to base stBEGHFISMBhsceivers =
(BTS) for receiving and transmtting radi o nessages a base station :
controller which is a node and controls the necessary radi o connections. 5
A base station controller nay serve a sel ected nunber of transceivers
(BTS), each of which, in turn, may serve2 a number of nobile subscribers
(M5). Each station controller (BSC) is connected to a |ocal nobile services
sSwi t chi ng 10 base atatdion EBEremh{BSS ) nchusidncludesi tor addttionnto coase er
(VLR). The ' r c i\t ching ' | ither
one o mor & EEEEpE, EEAPBERIvetaC L) (bl epERliEns Bhl ‘Rt it Eing
super or di na¥@diminessageso fe PRECaFFaRLIPR 7N Yeq mwhigh, i GMmade tand of.

t he af or edesehtPETs kthel, nESeSsdPS or&d £ | SvhfeSt£oAS UNCt i ons, anong ot her
things, to handle the radio 20 resources required for setting-up and

reIeas?ng connections to nobile subscribers (M5) and their associ ated
appar at us |dchase vstation heontrallerecmay [mervec daseletctedomnumpeirenof BSS) .

transceivers (BTS), each of which, in turn, may serve a
number of mobile subscribers (MS). Each station controller
(BSC) is connected to a local mobile services switching

10 centre (MSC) which includes a visitor location register ‘
(VLR). :

The register (VLR) of each switching centre (MSC) coacts with
either one or more similar switching centres (MSC/VLR) and

15 one or more superordinate units or home location registers
(HLR). '

In a GSM system of the aforedescribed kind, each base station
system functions, among other things, to handle the radio

20 resources required for setting-up and releasing connections
to mobile subscribers (MS) and their associated apparatus
located within the area covered by the base station system
(BSS).

25 Since the GSM system is known to the art and is extremely
complex, the system will not be described in more detail in
this document, although those parts of the system which are
included by the invention will be described in more detail.

30 It can be mentioned, however, that information relating to
all and each subscriber, with or without an activated
supplementary service, is stored and sorted in the memory of
the aforesaid home location register (HLR) and immediately
a switching centre (MSC/VLR) indicates through a base station

35 controller belonging 'to the switching centre that a "new"
visitor subscriber (MS) has entered its area, the switching
centre (MSC/VLR) requests for a copy of the information
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25 Since the GSM systemis known to the art and is extrenely conpl ex,
t Qe systemw4Jsf2R§lE be described in nore detail in this docuM&ough
t Pose parts O system whi ch are included by the inventio
described in nore detail. 30 It can be nentioned, however, that
information relating to all and each subscriber, with or wthout an
activated supplenentary service, is stored and sorted in the nenory of the
af oresai d hone location register (HLR) and Bmmedi ately a switching centre

(M5C/ VLR) indicates through a base station 35 control |l er belonging to
t he switchj ng concernimg ghigegulseribker sgioredhein( Ntle hhoment épeation

area, the switepphagteeni HER)VOE XL ks’ BANESEat@bn2sgaREmO{ BEBS i nf or mat i on
3 concerning thiS subscriber stored in the hone |ocation register (HLR),

via its base station system (BSS). Such a copy is sent over a standard MAP
protocol or a spehialcdpy igrsimicoveiroacstandatd MAP pmetidool idrata ispeedals

Syst om al B0 enBRPERPE kS Sneinh RRHEE Lhaf FRRNMSTR BBE; 1106oRY

system al So en €S respeciive reqursi

i nformati on an$idat aand disestoredoinsghececentreldn a Wpeownsmappedired in
accordance wth a predeterm ned protocol (different fromthe MAP protocol)
to a nearby receiv- _er/transmtter (BTS) and al so to the_base statjon

control | er coaChenGS¥i S¥stam piso,fOedles respeytive pobbhe s¥PEFTLRESEtAY
t he superor di nggfdsieqeisitge aaFormatbs/ ¥h&) detatie the form of subscriber

10 data structured in accordance with a predetermined protocol
(different from the MAP protocol) to a nearby receiv-
er/transmitter (BTS) and also to the base station controller
coacting with said transceiver (BTS), said controller
informing the superordinate switching centre (MSC/VLR) of the

15 wishes of the mobile subscriber.

Certain categories of the transmitted subscriber data are

observed and processed in the switching centre (MSC/VLR)

while other categories are transmitted directly to the
20 superordinate unit (HLR).

Different procedures may now be followed, of which the
following two procedures are mentioned by way of example:

25 a) When a subscriber arrives in the area covered by a base
station system (BSS), the switching centre (MSC/VLR)
asks, under certain circumstances, for a copy of the
data stored in the superordinate unit (HLR) with
respect to the subscriber concerned, so that all

30 relevant subscriber data will be available in the
mobile services switching centre (MSC/VLR).

b) When a subscriber requests, by keying in an appropriate

code, activation or deactivation, or registering or

35 deregistering of a supplementary service to which the
subscriber has subscribed or which has been allocated

to the subscriber and the telecommunications system



15 wi shes of the nobile subscriber. Certain categories of the
transmtted subscriber data are observed and processed in the sw tching
centre (WBOMM8K while other categories are transmtted RORSEISHORD the 20
superordinate unit (HLR). Different procedures nay now be foll owed, of
which the following two procedures are nentioned by way of exanple: 25

a) When a subscriber arrives in the area covered by a base station system
(BSS), the switching centre (MSC/VLR) asgks, under certain circunstances,

for a copy of the data stored in the superordinate unit (HLR) with respect

to the subscri bexn@nm nelde Qﬁptbéﬁeﬂ{:é ryUservice réqhé\é%éh syihS@ ifer

data will be availa %% |Ie%€€{w ces j# t,chi g%x‘%%nee( Q{VLR)

b) When a subR9Y
activation or desst |cmied)n;lmfnrmagd.enerwmg:tmr i3ob "irrelevdaltégl'sd:emhug of a

suppl ementary S%Wiﬁ:gnaisxg%screﬁﬁfehea b%ﬁ{éﬂﬁ; J@Stﬁﬂﬁﬁi'tg‘adtﬂé ‘MBd‘éb has

been allocated to t t he communi catl ons s

i ncl ud®s the suffEHESE kg theysupererdinate unkts(HER) ot 8 | itqli’e 'Urhﬁbl | e

services swit chimgrestirye chifige ViR made 0t Gthd HeRioFS! icdm tihitC rdimtin
'irrelevant” to the%f%nﬂ%?ln centre and therefore transmts the coded 5

request to the stpet 4T HLR), in which the

A copy of the now corrected information and other
10 information relating to this subscriber is then sent to
the switching centre (MSC/VLR). ‘

In order to carry-out the procedure described under b) above,
it is necessary for the subscriber to key-in a predetermined

15 code in order to activate or deactivate, or register or
deregister, each supplementary service stored and indicated
in the superord;i.nate unit (HLR).

The software set-up in the superordinate unit (HLR) of a GSM

20 system of earlier known design is complex by virtue of the
base functions required for normal handling of the MAP
protocol having been integrated with the handling of relevant
supplementary services. '

25 As a result of this integration, the various software in the
superordinate unit, which includes both the base function and
relevant supplementary  service functions coact with one
another in a highly complicated manner.

30 It is obvious that such integration of functions and software
makes each change difficult to carry out, or at least time-
consuming.

This problem is expected to be enhanced when endeavouring to
35 create a flexible GSM system, particularly when including and
removing one or more supplementary services belonging to the
telecommunications system and available for all subscribers
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necessary change is nade in the nmenory content relating to said subscriber.
A copy of t orrected- information and other 10 | | on
rel ating toaf%hdiysméslgbscri ber is then sent to the swi tching cerﬁ%&?{{@i\mm.
In order to carry-out the procedure described under b) above, it is
necessary for the subscriber to key-in a predeterm ned 15 code in order
to activate or deactivate, or register or deregister, each supplenentary
service stored and indicated in the superor& nate unit (HLR). The software
set-up in the superordinate_ unit gHLR of a GSM 20 system of earlier
known design i STc&REI ER1By thrseysubpcriberss Whigh: trgHd Fe&HF&e&eﬁﬁlq%ﬁTmﬂ
handl i ng of the MAP protocol having been integrated with the handling of

rel evant suppl Y S€ brVehoC As a result of this integration, the
vari ous softma?gﬁpha hg§s&§§r§$HF§§ggnunit, whi ch includes both the base
function and rel evant suppl enentary service functions coact with one
another ig a highly conplicated naryeamnthrL pROBLEMSOVI Ous that such

i ntegration of functions and software makes each change difficult to carry
out, or at least tinme- consuming. This problemis expected to be enhanced
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realizing the need to arrange the total software set-up of

10 the superordinate unit or Home Location Register (HLR) in
separate software sections in a manner which will enable the

software to coact for each particular supplementary service

and even for each totally "new" supplementary service which

is unknown and not applied at present but which may be
15 required to satisfy a future requirement, without needing to
restructure the total software set-up.

It will also be seen that a technical problem resides in
realizing the significance of creating and introducing in the
20 software of the superordinate unit a general function which
will allow known and future supplementary functions and
supplementary services to be introduced without affecting the
base function and the software for the normal handling of the
MAP protocol.
25
It will also be seen that another technical problem resides
in the ability to realize the significance of allowing the
total software in a superordinate unit (HLR) to be structured
so that a first software set-up is adapted for requisite base
30 functions, a second software set-up is adapted for supplemen-
tary services stored in said unit, a third software set-up
is adapted for coordinating the first and the second software
set-ups, and that the third software set-up can be adapted
to enable a supplementary service part of said second
35 software set-up to be introduced or removed without influenc-
ing the first software set-up.



5 or for only those subscribers which require such services. SUMWARY OF THE"
| NVENTI ON 5 TECHNI CAL PROBLEMS When consi dering the
presentWorases1df the art as described above, it will be persEsswwiziIa v
technical problemresides in realizing the need to arrange the total
software set-up of 10 t he superordinate unit or Hone Location Register
(HLR) in separate software sections in a manner which will enable the
software to coact for each particular sgpplenmentary service and even for
each totally "new' supplenentary service which is unknown and not applied
at present but which may be 15 required to satisfy a future requirenent,
w t hout needing to restructure the total software set-up. It will also be
seen that a technical problen1residé?HqT¥P@hlizing t he significance of
creating and introducing in the 20 software of the superordinate unit a
eneral fu [ | ' w d,future | ementary, f tions
gnd suppl eﬂg%t ryggs]%r??/i %&Engég iér%p‘%\og;u%%d i\Fmgt h%?ﬁéé;ﬁ?%cf’f’ga%t ife gg e
funct Pon aRYsStRR F tdefinedr inh&hgomnaanidiel 9HigChaimhad d minsctd. 25

It will al gg1be WD éHahorBOUICIth&ECaRbEE5a P ORLeNN1Ea105rdhdds BYI ity
to realize %2@ S|8E|f|ca£cg of allowng the total software Iin a
super or di n4FECHRI PF (FPRFIRY BeftyategFricturingiin the ssupererdirate: - up

I s adapt edufdt (@LR)Side definéd in thHacthafactariediagd ciduserr&r Seheup 1S
adapt ed fOEoiHBQkSHEEiaim 1.

10
Further developments and other applications lying within the '
scope of the invention are set forth in the following Claims.
ADVANTAGES
15

Those advantages that are primarily afforded by a GSM-type
telecommunications system which includes the present inven-
tion reside in the creatibn of conditions whereby the total
software of the superordinate unit (HLR) can be structured
20 in separate software set-ups, such that one software set-up
will apply to requisite base functions for normal handling
of the MAP protocol, while another software set-up will apply
to requisite supplementary functions or supplementary
services. Furthermore, structuring of a third software set-up
25 is adapted to coordinate the first and the'sécond set-ups of
the software. Each part of the second software set-up
associated with a supplementary service can be introduced and
extracted without needing to influence the first software
set-up in the superordinate unit with regard to the base
30 functions for normal handling of the MAP protocol.

The primary characteristic features of a telecommunications
- 35 system, which includes the present invention, are set forth
in the characterizing clause of the following Claim 1.



tary services stored in said unit, a third software set-up is adapted for
cqordinatigg the first and the second software set-ups, and th §E$1Ehird
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seftware s 3%”@5% be adapted to enable a supplenentary serVi of
said second 35 software set-up to be introduced or renoved w t hout

i nfluenc- ing the first software set-up. 6 SOLUTI ON The present

I nvention takes as its starting point a GSM 5 system as defined in the

preanble of Caim1l and ains to solve one & nore of the aforesaid

techni cal problens by virtue of special software structuring in the
superordinate unit (HLR) as defi ned-rn-the-characterrzi ng cl ause of the
followng Aaiml1. 10 Further devel opnents and other applications |ying

wi thin the scope of the invention are set forth in the follow ng d ains.
ADVANTAGES 15 DESCRIBHEAN (08 THE PRAWINGS | v aff orded by a GSM type

t el econmuni cati ons system which includes the present inven- tion reside in

the creation of conditions, whereby the tot t ' e

uni t (L carh HEBRIRRITR e axbia gt s drdednifed S5 AV

one sof tware schaxgrtertistigplifeaturesqeigni ficant dfirkhe oresent nnvention

handl i ng will now be described in more detail with reference to the
accompanying drawings, in which;

10 Figure 1 1is a block schematic illustrating the structure of
a known GSM telecommunications system adapted for
mobile subscribers:;

Figure 2 is intended to illustrate the structuring of
15 relevant software set-ups within the superordinate
unit (HLR) in accordance with the invention; and

Figure 3 is intended to illustrate the principle structure
of a useful SS-infolist.
20
' BEST MODE OF CARRYING OUT THE INVENTION

Figure 1 illustrates schematically a known GSM-type telecom-
munications system 1, which may be amended to include the

25 present invention. The illustrated system includes a plurali-
ty of mobile subscribers, of which only one, with reference
2 (or MS), is shown in the Figure.

The illustrated telecommunications system has been described
30 in some detail in the introduction.

Each local mobile services switching centre (MSC/VLR),
corresponding to the local station in the public switches
network, is operative in setting-up calls, billing, coupling
35 services, etc. In addition, the mobile services switching
centre (MSC/VLR) of a mobile telephone system is assigned
unique functions, such as the exchange of radio stations,



of the MAP protocol, while another software set-up will apply to requisite ~
suppl enentary functions or supplenentary services. Furthernore, structuring
of a thwalespséfawar e set-up 25 i s adapted to coordi nat ectrisgofieoasit and t he,
second set-ups of the software. Each part of the second software set-up
associated wth a supplenentary service can be introduced and extracted

wi t hout needing to influence the first software set-up in the superordinate
unit with regard to the base 30 functions for normal handling of the MAP
" protocol. The primary characteristic features of a tel ecommunications 35

system whi Male] Ms 12 4l 5@ enbhANsqgdbf . set forth in the
character|§%%§ g&%eib ?ﬁg fo a%ﬁ?né a?n? bf. 7 BRI EF DESCRI PTI ON OF

THE DRAW NGS 5 A tel econmuni cati ons system at present preferred and
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rel evant software set-ups W thin the superofdi nate untft in_accor dance
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structure mobile subscribers in the network and stores a copy of the
relevant subscriber data which the superordinate unit (HLR)
10 has available for each mobile subscriber.

The superordinate unit or Home Location Register (HLR) is the
network data base in which the mobile subscribers have their
subscription and permanently stored subscriber data.

15
In addition to base data, the superordinate unit (HLR) also
stores data relating to services, such as supplementary
services, and information on the location of each subscriber
in the network.

20

Thus, in the GSM network illustrated in Figure 1, <the
requisite data for each subscriber is stored in the superor-
dinate unit (HLR). '

25 Each time a mobile subscriber (MS) is registered as being
present in the local switching centre (MSC/VLR) as a new
visitor, via the receiver (BTS) and the base controller
(BSC), the unit (HLR) asks for a copy of the relevant
subscriber data stored therein and relating to the indicated

30 mobile subscriber, and the unit (HLR) sends this copy to the
local switching centre (MSC/VLR).

In a GSM system, relevant subscriber data is sent from the
unit (HLR) to the switching centre (MSC/VLR) via a CCITT#7

35 network.

This transmission procedure is described in a MAP protocol
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of a useful SS-infolist. 20 BEST MODE OF CARRYI NG OQUT THE | NVENTI ON Fi gure
1 illustratgge m?mt ically a known GSMtype tel ecom nuni caﬁ&FﬁgﬁgsMem 1,
d e

whi ch may be anen to include the 25 present invention

illustrated systemincludes a plurali- ty of nobile subscribers, of which
only one, with reference 2 (or M5), is shown in the Figure. The illustrated
t el ecommuni cati ons system has been descri bed 30 in sone detail in the

i ntroduction. Each |ocal nobile services sWtching centre (MC/ VLR)
correspondi ng | oc stationint ublic smntches network, is
operative in Séﬂquﬁtf &'ﬂ‘l’% l‘mlrﬁ’ﬁ'g stﬂé)ﬁj‘l‘?‘r?jisig‘ %IerQﬁ"&e%e"‘é't“ﬁen‘H’
addi tion, the tﬂmmlcswm%m; switching centre (MSC/VLR) of a nobile

t el ephone systemis assigned uni que functions, such as the exchange of

radi o stations, 8 subscriber |ocation updating, and so on. The sw tching
centre with ar®h Byshemtddcheticoak damplemas (VGIV/|sYstam inciuldes td WXY e

data conofr ni MehAJOSRunBYY |c§’f %uncéi%r%o% W'%&M&M&t some of

temporarily the area covered by the network d base.. More speci f |ca %/
the switchi ng Wedh &iddobes degeribed | 1R MR%s dafdils Rl Afdrtion

nobi | e subscridumie whildhe avé Waekdedd t3 O6BtainCapy WidéretardvGnNof the
subscri ber datparevggncth {rb‘?eéyfe,gpfd' nate unit (HLR)

10 The MAP protocol used is standardized and affords a defini-
tion of a general type of data, called subscriber data.

According to ASN.l1 (Abstract Syntax Notation, specified in
CCITT X.208/X.209), this data type may include new types of
15 data.

Subscriber data, which is intended for selected supplementary

services, 1is referred to as "Provisioned Supplementary

Services" which are further structured to form an SS-info-
20 list.

Such an SS-infolist may consist in a number of different data
types and a particular supplementary service can be identi-
fied with the aid of a particular SS-code.

25
Another supplementary service can be identified with another
SS-code and so on.

The SS-infolist may also include one or more supplementary
30 services that can be identified in ways other than through
an SS-code.

Figure 3 illustrates an SS-infolist where three supplementary
services can be defined by selecting a unique SS-code, and

35 also illustrates a supplementary service that cannot be
defined in this way.
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15 In addition to base data, the superordinate unit (HLR) al so stores data
relating to services, such as supplenentary services, and information on
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D. SS-data (Supplementary Services).

The forwarding information A is a type of data which de-
scribes the call forwarding or transfer services in a general
way, whereas the call barring information B is a data type
which describes restricted use services in a general way. The
closed used group information describes the more complicated
data structure for a closed user group, while SS-data D
describes the data structure for remaining supplementary
services which do not fall within any of the above-listed
categories.

In turn, the data types of all of these different categories
include specific data for respective supplementary services.

The internal data type SS-code is a data type which identi-
fies a given supplementary service or a combination of
supplementary services.

For instance, when an Ss-code'represents a first value, the
service "Call Forward on Busy" can be pointed out, while a
second value will point out the service "Call Forward
Unconditional”, and a third value may point out the service
"All Call Forward Services", and a fourth value may point out
the service "All Services". '

It shall be possible to identify all'supplementary services
within a GSM system with the aid of an SS-code. However, the
exemplifying embodiment shown in Figure 3 includes one
exception from this rule, namely the supplementary service
referred to as closed used group under C above.



(Mobil e Application Part, specified in ETSI GSM recomenda- tion GSM
09.02). A sydlegikdihi ch is as conplex as a GSM system i ncl ude

| & ge nunber ofH?unctions and signal transm ssions, sonme of aﬁ?@ﬁﬁ%ﬁﬁﬁ be
described in nore detail below, in addition to some which are needed to
obtai n an understandi ng of the present invention. 10 The MAP pr ot ocol
used is standardi zed and affords a defini- tion of a general type of data,
cal l ed subscriber data. According to ASN 11fAbstract Syntax Notation
specified in | TT X. 208/ X. 209), this data type may .include new types of 15
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on. The SS-infolist. may gl.so i nclude one or, nore suppl epentary 30

services that EQgeHReT q&G i ERe F}a\ﬁéysr?ﬂ?l’e’?e‘?haﬁhggr&?g‘??aﬂgﬁgj'egdef.rm“
Figure 3 ill ussemvixse ato Sexrvicd) St where three suppl enentary services can
be defined by selecting a unique SS-code, and 35 also illustrates a

suppl.ementary service that cannot be
Thus, the parameter defining the intended service is always

10 located in the same place internally within the container,

meaning that the data receiver shall be identified in the
same manner, irrespective of service.

The proposed solution is based on the necessity of implement-
15 ing a general function for the software set-up in the
superordinate unit HLR and to structure a given total
software such that part of the software (a third set-up 23)
is able to function as a coordinator between a base-function
related software set-up (a first set-up 21) and a supplemen-
20 tary-function related software set-up (a second set-up 22).

In conjunction with updating subscriber data in the mobile
services switching centre (MSC/VLR), the third software set-
up (23) or the general function is intended to generate an

25 SS~infolist which is included in the MAP message sent from
the superordinate unit (HLR) to said switching centre. This
SS-infolist will contain an SS info-parameter (i.e. a
container) for each service, which delivers its data to the
mobile services switching centre MSC/VLR.

30
In accordance with the inventive method, respective services
require the general function 23 to generate an SS info-
parameter with the correct type of container, for instance
SS-data. The service then fills this container with the

35 relevant SS-code and optionally also with data concerning
this service, in accordance with the structure which is known
only in respective supplementary services. This procedure is



defined in this way. 10 Thus, Figure 3 shows an SS-infolist which
provi des the possibility of selecting one of the follow ng four services:
A. For waW@i%5@881af or mati on. 5 B. Call barring infornmatPCTiSESS00421 0sed ;
used group information. D. SS-data (Supplenentary Services). The forwarding
information Ais a type of data which de- 10 scribes the call forwarding
or transfer services in a general way, whereas the call barring information
Bis a data type which describes restrigped use services in a general way.
The cl osed used group information describes the nore conplicated data
structure fpepeatédsashtisker ajlougervitds H8vdatwrixdén th&&crabea tiye data

structure f S ce do. not f th|n any
of the abovgé?é&%@d c&?%égér)ll?'lé%@ vﬁié(u!} nﬁ{ Iioﬁvwa‘f{lppelss cfonéﬁ ‘Eﬁ t
di fferent c%%e@%f@b%SQOWilllMﬂwgﬂbaﬁnxﬂ#¢katkdafﬁorfoswpedﬂngeto the

suppl ement agwi 86h¥hG e8enthe WwitRING FRldvdPMS &¥ade, @ data type which
identi. fies a given supplementary service or a conbina |on of

suppleﬁentary services. 25 For instance, when an SS-code represents a first
val ue, the Thisigendrzl |sdlutiondtontie Syrarmsmii 30l dgipide esisstri by | data

for supplementary services from the central unit (HLR)
enables the base function, which sends subscriber data, to
be constructed in a manner which will enable supplementary .

10 services to be added incrementally in the unit (HLR) without
needing to modify the base function. ' ‘.

This has been found to afford very effective properties in
the construction and the programming of supplementary
15  services, which'are optional to an operator of the unit (HLR)
and can thus be added separately without affecting the base
functions in the unit (HLR), in this case with regard to
sending subscriber data to the netwotk data base of the
switching centre.
20
Figure 2 illustrates structuring of the total software
generally applicable to the invention, this software struc-
ture being intended for the superordinate unit HLR.

25 It will be noted that the structuring illustrated in Figure
2 is schematic and is intended to provide a simple explana-
tion of the basic characteristics of the invention. However,
Figure 2 is sufficiently descriptive for one of normal skill
in this field to practice the present invention without work

30 of an inventive nature. |

The total software 20 in a superordinate unit (HLR) shall be
structured so that a first software set-up 21 is adapted for
requisite base functions, a second software set-up 22 is

35 adapted for added supplementary services, and a third
software set-up 23 is adapted to coordinate the first and the
second software set-ups. '
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second val ue will poi nt out the service "Call Forward Unconditional", and a
third val ue.ma oint out the service 30 "All Call Forwar '
and a fourt‘ﬂ%?é?@é’ may point out the service "Al Servi ces".gf‘v?’gé#éﬂ%?ﬁbe
possible to identify all supplenentary services within a GSM systemw th

the aid of an SS-code. However, the 35 exenpl i fying enbodi nent shown in
Figure 3 includes one exception fromthis rule, nanely the suppl enentary
service referred to as cl osed used group urider C above. 11 This can be

sumari zed by reference to Figure 3, which shows a sequence of
suppl ement ary Thevitlelixdt softwazenaet-ap 523 Doahi die | adepted o toarenabiecsl .

Respecti ve Congﬁk’gﬁgﬁ‘eéta?x‘\%ﬁ%’\%@%és ;{H&“tti%d] PoDARLRMRIAIG | SKhERd | gngf,,a&-g'e

service or 5 Vi ces he content of the cqontai Ger rel %t e%
toget her with SRS-URt32rtRbe @ithen dngersed pTi RemPYedh CLEhPBL PETESTINGe.
Thus, the paraggi@r st nedEtwdi® iseitsngodwheteinethe upplemertary Isecatice

In the sape place interngll.y wthin the container, L B0 t
recei ver Shal | g8 it(‘ﬁen?aang 4 ?’h‘g 311120 n%é'" o i?ﬁ%gg}é'gt iu%acf)fé‘gg?g?cgy
The proposed sattivation thredghnat termépadsBty of inplenent- 15 ing a

general function for the-software set-up in the superordinate unit HLR and

to structure a given total software such that part of the softvvareéa ttgird
set-up 23) The manner in which the present invention works can be

summarized as follows, with reference to the Figures:

10 '
1) The invention is based on the assumption that the first
software set-up (21) includes the requisite base function
software together with the software necessary for normal
handling of the MAP protocol;

15
2) in that the second software set-up (22) contains the
requisite software for relevant handling of each available
supplementary service and its part of said software set-up;
and

20 _
3) in that the third software set-up (23) contains the
software needed to enable supplementary data to be inserted
generally in the MAP message.

25 4) On the basis of these basic assumptions, the invention
provides conditions whereby in conjunction with updating
subscriber~-related data in the switching centre (MSC/VLR)
with respect to the first software set-up (21), the relevant
MAP-messages are generated and all relevant base data is

30 filled in, although not the requisite SS-infolist, wherein
control is transferred to the third software set-up (23) or
the general function.

5) The general function (23) then generates an ss-infolist,
35 in accordance with Figure 3.

6) The general function (23) then sends a "broadcast



\.".

Is able to function as a coordi nator between a base-function rel ated
software set-up (a first set-up 21) and a suppl enen- 20 tary-function
rel at edVOI¥2/BA2e set-up (a second set-up 22). |n conj uncPCISENMMM2Lpdat i ng .
subscri ber data in the nobile services switching centre (MSC/VLR), the

third software set- up (23) or the general function is intended to generate
an 25 SS-infolist which is included in the MAP nessage sent fromthe
superordinate unit (HLR) to said switchifig centre. This SS-infolist wll
contain an SS info-paraneter (i.e. a container) for each service, which

delivers i h@s@atge"t oihFESriimy | €haer \d Cﬁéqﬁ.wsieén ss-&a&bueswscﬂa&Rbeaa I'n
accordance w th t tive neth:é_‘S res ve s€évrces reﬂurre t he
general fud&eEF tgﬁbgsné?eaﬁséagaeh Jf?ﬁ PSR PHPPHEMEBEPEY: (ype
of cont ai neerviiges nwhéqtze wiShdatan. fdhwazdr \btxee.:t hidatd i itos the smobdflei ner
wWith the 33arvikale\L Al 3 aoggﬁeg% ﬂBE IIy al so wth data concerning

a

this service, I n accordance w-t ure which is known only in
respeétlve suppl ement ary servi ces. ThIS procedure S 12 repeated unti |
all servicgg hame vebpbfifet 6l & Geiqudst rﬁfdﬁecélyﬁ’p Damehtsery sékeickhi s

d f b Petoat
For var di ng (287t ﬁ%ﬁ%ﬁﬂgsﬁg}ﬁ% eASnoanREREes ARAB fBLespeTame-

ter (a container) of the correct type (e.g. SS-data).

10 8) The general function (23) gives each supplementary
service (22a) access to an empty container. ‘

9) The supplementary service packs the relevant SS-code in
the container.

15
10) The supplementary service (22a) packs relevant data for
this service according to the structure that is known only
in respective supplementary services. |

20 11) The supplementary service (22a) hands the control of the
packaged container to the general function (23).

12) The procedures listed under points 7-11 above are
repeated until all supplementary services that wish to pass

25 their data to the switchihg centre MSC/VLR have packed their
respective containers. |

13) The supplementary service data in the SS-infolist is now
packaged and a control is passed to the first software set-up

30 21 for forwarding to the switching centre MSC/VLR in a
relevant MAP message.

The general function (23) is independent of which supplemen-
tary services wish to pass their data to the switching centre

35 MSC/VLR and is not affected by the insertion of new supple-
mentary services or the removal of services.



This general solution to the transm ssion of subscriber data for

sqpplenenta% i ces fromthe central unit (HLR) enables t
function, sends subscri ber data, to be constructed in"a ‘nmanner mhlch
will enable supplenentary 10 services to be added increnentally in the

unit (HLR) wi thout needing to nodify the base function. This has been found
to afford very effective properties in the construction and the programm ng
of supplenmentary 15 servi ces, which arel®ptional to an operator of the
unit (HLR) and can thus be added separately without affectin the base
functions in t¥e ¥t ??LﬁydeFﬁt?ﬂﬁstﬁa§etéFtHnVEQEFBntéss stisheder

dialt a to the nejovahe dEFbefaséribed hlmcﬁ\/h}]ll@iyﬁﬁtéﬁnbmbodaﬁdﬁiwlm?rkof anr:i
illustrates structuri e total softwa ica o the

i nventi on, tNFP%ﬁﬁ?ﬁggggg?#g nst&?@ éﬁtgﬁgg f&ﬁ%t] ?ﬁﬁ%&o?gif <
unit HLR 25 invientdidn ase iddustrated tihemtﬁthnwiglg IQlgdimsat ed in Figure
2 is schematic and is intended to provide a sinple explana- tion of the
basi c characteristics of the invention. However, Figure 2 is sufficiently
descriptive for one of normal skill in this field to practice the present

i nvention w thout work 30 of an inventive nature. The total software 20
in a superordinate unit (HLR) shall be structured so that a first software
set-up 21 is adapted for requisite base functions, a second software set-up

22 is 35 adapted for added supplenentary services, and a third
software set-up 23 is adapted to coordinate the first and the



second software set-ups. 13 The third software set-up 23 can be adapted*"

to enabl e a suppl enentary-service portion 22a of said second software
set-up 2YOP§28882¢cjther inserted or renpved without affectPERSEMOB2L| [ st
software set-up, wherein the supplenentary service 5 can be added to and
renoved fromthe HLR unit solely by activation through a termnal 3. The

manner in whic I g enti on works can be summari zed-as foll ows,
W t h referencemnmm[mmmumﬂlo 1) Theei nvention is based on the
assunption that *the firgt software set-up (21) includes the requisite base
function software together with the sctiagmse necessary for normal handling
of the MAP protocol; 15 2) in that the second software set-up (22)
contains the requisite software for rel evant handling of each avail abl e
suppl enent aty seh/G3M-tyre itedecommunications $yskene adaptgd £om mgbBle n

that the thiagsSPIbdRs eisSinith (¥id FTRURIdS ééﬁrﬁé&é V@ér? weﬁ%&éasé‘a\ab' e

supplenentary data to be inserted generally in nessa 25 4)
On t hedbasi 8F cFedyrad hn ane 23sBRER ﬁ“@lﬂ%‘?%rﬁ?’b‘ﬁ-“esr wherein in

addition to said mobile subscriber (MS), the GSM system
includes one or more base station systems (BSS) which
function, among other things, to handle the radio resources

needed for setting-up and releasing connections to and from
10 mobile subscribers located in the area covered by respective

base station systems, one or more local mobile services ‘

switching centres (MSC/VLR) connected to one or more superor-
dinate units (HLR), and wherein said superordinate unit or
units (HLR) includes or include a software applicable to the
15 base functions and relevant suppleméntary services, charac-
terized in that the software in a superordinate unit (HLR)
is structured to provide a first software set-up (21) which
is adapted for the necessary base functions, a second
software setéup (22) which is adapted for added supplementary
20 services, and a third software set-up (23) which is adapted
to coordinate the first and the second software set-ups such
that said third software set-up (23) can be adapted to enable
a part (22a) of said second software set-up (22) belonging
to a supplementary service to be added or removed without
25 affecting the first software set-up.

2. A system according to Claim 1, characterized in that the
first and the second software set-ups can be mutually coordi-
nated via an adaptation function which is active for all

30 supr: *mentary services and which is included in said third
soft: e set-up.

3. A system according to Claim 2, characterized in that
each separate supplementary function is able to coact via

35 said adaptation function with requisite base functions
included in said first software set-up.

-+



pfovides conditions whereby in conjunction with updating subscriber-rel ated
data in the“ﬁy%%ﬁg'ng centre (MSC/VLR) with respect to the first software
set-up (21), “€levant MAP-nessages are generated and all B2 ase

data is 30 filled in, although not the requisite SS-infolist, wherein
control is transfej,ﬂﬂ,}tlm ' software set-up (23) or the general

function. 5) The g I mﬂ!’””'iln) then generates an SS-infolist, 35
in accordance with ﬁigﬁreLS.m@s ~The generld&d function (23) then sends a

"br oadcast 14 nmessage” informing that a requisite SS-infolist has been
gener at ed. Thi ¢-nmes@adysten e ng tPoSiaimpdl e eharagterized cinyihak

\éw' ? ;1 T o forwar éabtiegﬁpsabﬁeht%a]gyefﬁﬁékkenlssﬁ&i?eédsmht ehéngega?ar 8olewa¥eR
n response 0O a reques ro sSu e n ry.servjce , e

Comer bl funor! BRECIRCHR B8 Ao Pels FRBSSEERat oot Steist ik dRasttione

correct type (wagedSEmmt sgact OmobiBe subberdbeer subsardbing (&3)agchesen

Cuppl onbnPary SopheKtary FoALEIBATRnauEN BTREK1ARC1A RPbeadlrer:

suppl ementary sefvice pac e cofitarner. 15 10)
The suppl enentary service (22a) packs relevant data for

5. A system according to Claim 1, characterized in that
respective mobile subscribers are intended +to transmit
requisite information relating to activation, deactivation,
10 registration or deregistration of a chosen supplementary
service in the form of subscriber data structured in accor-
dance with a predetermined protocol to a nearby connected
base station system (BSS), which in turn is connected to a
mobile services switching centre (MSC/VLR) which functions
15 to send said subscriber data to the superordinate unit (HLR).

6. A system according to Claim 1, characterized in that
with each subscriber query from a mobile services switching
centre (MSC/VLR), the superordinate unit (HLR) functions to

20 send requested subscriber-related information, including each
allocated supplementary service, to the requesting switching
centre (MSC/VLR).

7. A system according to Claim 1, characterized in that the
25 introduction of an initial function included in a software

portion that can be added to said second software set-up with

respect to a new supplementary service is effected without

influencing any particular base function allocated to the

superordinate unit (HLR) and included in the first software
30 set-up.

8. A system according to Claim 1 or Claim 6, characterized

in that the transmission and reception of information for

each unit is structured in accordance with a MAP protocol.
35

9. A system according to Claim 1 or Claim 6, characterized

in that subscriber data structured within the MAP protocol



this service according to the structure that is known only in respective
suppl enentary services. 20 11) The suppl enentary service (22a) hands the
cont r ol W 9¥1881packaged contai ner to the general functi o®CIBEYSO02) The

procedures |listed-under points 7-11 above are repeated until

al |

suppl enmentary services that wish to pass 25 their data to the sw tching

centre MBC/ VLR hadﬂmmmnmmm MEspect i ve containers. -13) The
suppl enentary ser I'i st is now packaged and a control
is passed to the first sbfthare Let- up 30 21 for forwarding to the

swi t chi ng eaah&atys%vh&faranteh?ﬁegtowaﬁsssaﬂepoiﬁeiﬁﬁneﬁal oh8Neki ONn

Segrvices w

23) is i ndependent su n- tar ass eir
Gath to (nBOER « BRPAYoRLR,  BvBBLEncRERrY) FERTidas noBublh cetodBn,SPhL
i nserti on tfbrwandxugpkervimt & yaldr bareingrséhvicemaml daftas struces-

b e B b onERE oo, A oA "o

aforedescrl ed and 1 ustra eredof an

I cat'rons

can b® nad&ymeshifien reachnuept supplagentoryt service belongattal onet pf
fol l ow ng EhakebcategordbS although with an own code identification.

10. A system according to Claim 1 or Claim 6, characterized
in that requisite subscriber-related information can be
10 transferred from the supefordinate unit (HLR) tO0 one of said
switching centres (MSC/VLR) via a predetermined protocol,

such as a MAP protocol.

11. A system according to Claim 1 dr'Claim 10, characterized
15 in that the protocol is structured to include coordinated
data information, such as containers, relating to each
selected supplementary service (with the exception of CUG)
with respective data information being allocated a supplemen-

tary service identifying parameter.
20
12. A system according to Claim 1, wherein;

a) the first software set-up (21) includes requisite base
function software and also the software required to enable

normal handling of a MAP protocol; and wherein

25 b) the second software set~-up (22) includes software
required for relevant handling of each available supplementa-
ry service, characterized in that the third software set-up

(23) includes the software required for general insertion of

supplementary data into a MAP message.
30

13. A system according to Claim 12, characterized in that
in conjunction with updating subscriber-related data in the
switching centre (MSC/VLR), the first software set-up (21)
generates relevant MAP messages and fills in all relevant
35 base data, with the exception of_the requisite SS-infolist,
and passes control over to the third software set-up (23) or

the general function.

15

7



1 A GSMtype tel econmunications system adapted -for nobile subscribers in
whi ch the g;vel of services can be increased 5 or reduced by one or nore
suppl ement s@@?’\?l—eesr_ wherein in addition to said nobile & P/huaL (MB),
t he GSNIsysten1|ncI5@is one or Tore-base station systens (BSS) which

function, anong oth ‘%l, dl e the radi o resources needed for
” to and from 10 nobi | e subscri bers

setting-up and rele
| ocated in the area coveréd by x ctive Iase station systens, one or nore

| ocal nobile services switching centres (MSC/VLR) connected to one or nore
super or - di naté.unht systeR) acoerdimg dion Glain siivercharacterined dn dghirts

(HLR) i ncl udegng@r geedade f%n%ﬁlwr(ezaﬂﬁ%émﬁé Oaﬁ h§51§nfoﬂ?§€e hHACY4RKONS

and rel evant supplenentary services, charac- terized he software

in a superordtﬁégethﬁlsePFEﬁ& functigr: (23 FBeﬁﬁﬁﬁFGE ﬁePﬁﬁsF brppdeast
set-up (21) whesbage aiPoLRingr that necaAalsiRsesSuNnEODISL hasCbedn

sof twar e set u ich is ada ted f.or added s | eqentary. 2

servi ces and9 §n§ %ﬁg\goﬁ? g‘ef‘?g) rﬁﬁ?gﬁe‘#lgg%déa%qseed %{“é’ p@(?(‘)“reé‘ltr%?e
the first andsehmseso‘cm*soﬁtsmm QeSSUpbesucdatdnato sthel swiitching centae
set-up (23) capsbovagapted to enable a part (22a) of said second software

set-up (22) belonging to a supplenentary service to be added or renoved
wi t hout 25 affecting the first software set-up. 2. A system accordi ng

to daimi1, chsr, acwrsysasiam radd&tdiﬁge {Ecb f@Ia:aﬁldII hecneﬁsedeﬁﬂiéwanﬁ shiatups
can be tual%g coordi - ted ¥ ggs at| func%$ IS ct|¥
for all*30 ﬁp%?ﬁﬁﬁﬁ%a At it ?sa?n ulB o'ﬁa§3F8 BRi 18
soft -e set-upontainer) of the correct type (e g. SS-data) in response to

a request from a supplementary service (22a).

16. A system according to Claim 12, characterized in that
15 the general function (23) provides the supplementary service
(22a) with access to an empty container.

17. A system according to Claim 12, characterized in that
said supplementary service packs a relevant SS-code in the
20 container.

18. A system according to Claim 12, characterized in that

said supplementary service (22a) packs relevant data for said

service in accordance with the structure that is known only
25 in respect of supplementary services.

19. A system according to Claim 12, characterized in that
the supplementary service (22a) passes the control of the
packaged container to the general function (23).

30
20. A system according to Claim 12, characterized in that
the procedures set forth in Claims 15 to 19 are repeated
until all supplementary services that wish to pass their data
to the mobile services switching centre (MSC/VLR) have packed
35 their respective containers.

21. A system according to Claim 12, characterized in that



3. A systemaccording to Claim?2, characterized in that each separate

suppl enentary function is able to coact via 35 said adaptation
functi onWR95A8§12qui site base functions included in said PCISEISN9sIIvar e
set - up. 4, A system according to aim1l, characterized in that each

suppl ementary function included in the second software set-up can be
activated, registered, deregistered and deacti- vated from each nobile
subscri ber subscribing to a chosen 5 uppl enentary function, through a
keyi ng-in procedure. 5. A system according to aim1l, characterized in.
_th?t reS_peC&zhé? gtk Sg S S OFi t@:;spmdnﬁedﬁzqndsdﬁﬂc%rma’ t iheaiiesi §8-
i nformation,r ting.to acti.vation eactiyatjon reqgi stration or
deregi strat iig%og];.sg oS %ﬁ'er‘%?ﬁ?a’f# seTv EE“?% PRE~s I Y stg§§?i ber
dat a struct spftiwaneasebrupdbate forhfarpardingrvo nebe pswitcbingocantear by
connect ed b@ﬁ@c?ﬁlﬁhi)oﬁlnséisiéﬂb(r@ﬁg)mmﬁhinﬁQ j,ﬁetur nis connected to a nobile
i iC ?u C

services swtching centre (MSC VLR) fions 15 to send said
subscriber data to the superordinate unit (HLR). 6. A systemaccording to
Claim1l1, characterized in that-,y\n',t_b—eaeh—‘sﬁﬁ’s’c%i’ﬁer guery froma nobile
services switching centre (M5C/ VLR dinate unit (HLR) functions
to 20 send requested subscrih{ m\ﬁ“gm WWmati on, including each

) .3

al | ocated suppl enmentary servi ce, W@REY equesting switching centre
(MsC/ VLR). 7. A system according.to.Cdarm1l, characterized in that the



25 i ntroducti on of an initial function included in a software portion

t hat can % to said second software set-up w th respecr/SES/4Rew
suppl enmen 93 sefvice is effected without influencing any particul ar base
function allocated to the superordinate unit (HLR) and included in the
first software 30 set-up. 8. A system according to Gaim1l or Caim6,
characterized in that the transnission AR reception of information for

each unit is structured in accordance with a MAP protocol. 35 9. A system
according to Claiml or Caim6, characterized in that subscriber data
structured wthin the MAP prot ocol consists in different types of- data
for pointing out one or nore avail able supplepgentary services, such as a
call forwarding service, a call barring 2€rvice, aQd data structu- res for
ot her suppl enentary services, wherein osen data 5\ types for each new
suppl enmentary service belong tg one of these categoriygs, althalg'_gg B an
own code identificatj accorfg RtoCI'ml or m 6,
characterized in th ri ber ated i nfp Al iQ :_ be 10
transferred fromthe it (HLR) to one g

centres (MSC/VLR) via predet er m ned _
A systemaccording to aim1l or Caims} charact g1 zed 15 in that the
protocol is structured to IWAI;HG coor di nared
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data information, such as containers, relating to each sel ected

suppl enent awmo ssessizce (W th the exception of CUG wth respe?%% 99&'5‘%

i Afformation being allocated a suppl enen- tary service identifyi g
paranmeter. 20 12. A systemaccording to Claim1, wherein; a) the first
software set-up (21) includes requisite base function software and al so the
software required to enabl e nornmal handging of a MAP protocol; and wherein
25 b) the second software set-up (22) includes sof t war e required
for relevant handling of each avail able supplenenta- ry service,
characterized in that the third software set-up (23) includes the software
required for general insertion of supplenentary data into a MAP nessage. 30
13. A systemaccording to Claim12, characterized in that in conjunction
Wi t h updati ng subscri ber-r, E%te@E%éEﬁ jisq the switching centre (MSC/ VLR),

the first software set-upE% ) generates ‘rel evant MAP nessages and fills in

all relevant 35 base data, with the exception of the requisite
SS-infolist, and passes control over to the third software set-up (23) or
t he general function. 19 14. A systemaccording to Claim12,

characterized in that the qgnera+—+rwmﬂ*1wrf€€+—generates an SS—lnfollst
and in

S sS —info:

CHOISE: - /”1;

Call Barring

Info.
-
ss=oomg —+— ||
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Forwarding
Info. L
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SS-data
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The invention relates to a GSM-type s }{ L E
telecommunications system having a superor-
dinate unit or Home Location Register (HLR)
which includes software necessary for base
functions and relevant supplementary services. 2 /
The software in the superordinate unit (HLR) is —
structured such to provide a first software set-
up (21) for requisite base functions, a second Za
software set-up (22) for added supplementary 2 3
services, and a third software set-up (23) for
coordinating the first and second software set-
ups, so that the third software set-up (23) can
be adapted to enable a supplementary service- 2 2
related portion (22a) of the second software .
set-up (22) to be included or removed with- e ——
out affecting the first software set-up.
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