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nore subn servi ce areas are : < -V '
backbone isabern lmﬁr@dyggﬁemmshnia:sﬁmmmsaﬂons systems Lap-top computers

make efMttent data. processing possible everywhere the user moves. Mobile -
communigatfons networks offer to the user an efficient access network for
15 mobile data transfer, thus providing access to the actual data networks. For
this purpose, various new forms of data service for the present and future
_mobile. networks are being planned. Digital mobile communications systems,
such as ffie pan-European mobile communications system GSM (Global Sys-
tem for'_Mobile Communications), support mobile data transfer particularly well.
20 . The General Packet Radio Service GPRS is a new service in the
GSM system, and it is one of the topics of GSM Phase 2+ standardization
work at ETSI (European Telecommunications Standards Institute). The GPRS
operating environment comprises one or more subnetwork service areas that
are. interconnected by a GPRS backbone network. The subnetwork comprises
25 a number of packet data service nodes SN, termed serving GPRS support
nodes’ (SGSN) herein, each being connected to a GSM mobile communica-
tions network (typically base station'systems) so as to be able to offer a packet
data service to mobile data terminal equipment via several base stations, i.e.
cells. The intermediary mobile communications network offers packet-switched
30 data transfer between the support node and the mobile data terminals. The
different subnetworks for their part are connected to an external data network,
e.g. a public switched data network PSPDN, via specific GPRS gateway
support nodes GGSN. Hence, the GPRS service allows packet data transfer
between mobile data terminals and external data networks, the GSM network
35 serving as an access network. The GPRS network architecture is illustrated in
Fxgure 1.
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messages pass through a short message service center SM-SC. A short
message service center can receive a short message through any network for -
15 delivery to a mobile station MS. The short message service center SM-SC
transfers the short"message it received to a gateway mobile switching center
for short message service (SMS-GMSC) for further delivery to a mobile
station. An incoming short message from a mobile station is transmitted via an
“interworking mobile switching center for short message service (SMS-IWMSC)
20 to a short message service center for further delivery. To provide short
message service, a GPRS network has a serving GPRS support node SGSN
“connected to a gateway mobile switching center for short message service,
- SMS-GMSC, and to an interworking mobile switching center for short message
service, SMS-IWMSC. Through these, a mobile station MS attached to a
25 GPRS network can send and receive short messages on the radio channels of
the GPRS
The mobility management (MM) activities related to a GPRS
subscriber are characterized by one three different MM states of the mobile
station MS: Idle State, Standby State, and Ready State. Each state describes
30 a certain level of functionality and information allocated to the mobile station
MS and to the serving GPRS support node SGSN. The information sets
relating to these states, which are maintained in the serving GPRS support
node SGSN and in the mobile station MS, are denoted MM contexts. The
context of the serving GPRS 'support node SGSN comprises subscriber daté,
35 such as the subscriber IMSI, TLLI, and location or routing data, etc.
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mobile station or when the mobile station MS starts data transfer or signalling.
The mobile station MS may remain in the ready state (for a time-out preset in a '
timer) even when no user data is transferred or no signalling takes place. If the
mobile station is a 'dual mode' mobile station and is in standby state or ready
state, the paging required by circuit-switched services, e.g. a voice call to be
made to the mobile station, is made through the serving support node SGSN
of the GPRS network. In other words, the GSM paging is carried out as GPRS
paging. -.
When a short message service center SM-SC receives a short
message SM for delivery to a mobile station MS, the short message service
center forwards it to a gateway mobile switching center for short message
service, SMS-GMSC, which examines the destination MS address and
requests routing information from the relevant home location register HLR. The
home location register HLR of the GSM network also contains the GPRS

“slibscriber data and routing information. The home location register HLR

sends in its message the serving GPRS support node (SGSN) address of the

“mobile station MS or the VLR address at the mobile services switching center

30

35

MSC, or both. If the HLR message contains only the MSC/VLR address, the
short message is delivered normally through the GSM network. If the HLR
message contains an SGSN address, the gateway mobile switching center for
short message service, SMS-GMSC, forwards the short message SM to the
serving GPRS support node SGSN. If the mobile station MS is attached to the
network and is reachable, the serving GPRS support node SGSN transfers the
short message SM to the mobile station MS.

Mé’ l%%%gs SGSN
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~ station is not reachable. In this way, unnecessary signalling is created in the
20 network, yet the short message cannot be delivered.

If in addition to the address of the serving support node SGSN the
address of the mobile services switching center MSC/VLR was received from’
the home location register HLR, the gateway mobile switching center for. short
message service, SMS-GMSC, sends the éhort message 'SM to the mobile

25 services switching center MSC/VLR, since the short message SM could not be
delivered through the service GPRS support node SGSN.

" When the mobile station is attached to both networks, the GSM
paging request for the mobile station MS is sent through the serving GPRS
support node SGSN. If the short message SM could not be delivered to the

30 mobile station MS through the serving GPRS support node SGSN because
the mobile station attached to the network was not reachable, i.e. did not
respond to the paging request, the short message cannot be delivered through
the mobile services switching center MSC/VLR either, since the mobile station
MS is paged through the serving support node SGSN. On account of the failed

35 paging, the visitor location register MSC/VLR sets a flag, Mobile Subscriber
Not Reachable Flag (MSNRF), returns a failure report to the gateway mobile
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mobil e = reachable in the GSM network The information sent by either the SGSN or
the MSC/VLR is fully unnecessary, as the first information received by the
home location register will initiate retransmission of the short message using _

15 the above routine. If the mobile station becomes reachable in the GSM net-

work first, the GPRS is unnecessarily requested to deliver the short message
first. _

The above problems will also arise if the network has just recently
detached the mobile station MS, i.e. transferred it to idle state, on account of

20 the fact that the GPRS network cannot reach the mobile station, i.e. the mobile

station does not respond to a paging request, for example. However, the

- mobile station MS considers itself as being attached to the GPRS network. In

that situation, the mobile services switching center MSC/VLR attempts to

contact the mobile station on the paging channel of the GSM network, but

25 since the mobile station is stili fistening to the paging channel of the GPRS

network, it does not detect the paging message from the other channel. The

page signalling of the mobile services switching center MSC/VLR is

unnecessary, since the outcome is foreseen. The short message cannot be

delivered, and information about failure will produce an indication thereof in

30 three locations, thus creating unnecessary signalling between the home
location register and the respective network node.

If the mobile station MS was in idle state when an attempt was
made to send the short message SM through the GPRS network, sending of
the short message SM through the GSM network may be successful. The-flag

35 MSNRF will remain set in the serving network node SGSN, even though it
were possible to deliver the short message SM (independently of whether the
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rNg‘éVC ﬁg dis r@f’éﬁﬁ& R th rakhthalt 3L hbRRY 1obAfor PRYibRr IR only RSO e o
recent network addresses of the mobile station, i.e. the MSC/VLR and SGSN
addresses. Hence, the home location register HLR returns both addresses in
the routing information, even though the mobile station is not reachable
15 through the GPRS. If the GPRS is the primary network, an attempt is always
' made"to first send the message through the GPRS network, thus creating
unnecessary signalling when the mobile station cannot be reached through the
GPRS network.
N If there is an ongoing voice call at 'Class B mobile stations’ which
20 cannot simultaneously use packed-switched services and circuit-switched
GSM services, the mobile station cannot be reached through the GPRS
network. The short message can be directly delivered through the MSC/VLR
as no separate paging is necessary in the GSM network when there is an
established voice connection. However, when an attempt is made to deliver
25 the short message through the serving support node SGSN, the serving sup-
port node sets a flag MSNRF as an indication of farlure even though the
- failure was due to the fact that the connection was suspended on account of
an ongoing call. When the call is terminated, information on the fact that the
mobile station MS is present in the GPRS network is unnecessarily sent to the
30 home location register HLR.

BRIEF DESCRIPTION OF THE INVENTION
The object of the invention is as simple an operation as possible

when short messages are sent to mobile stations that can operate in two
35 networks.
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SGSN, eveninforugiion requestviy sepdingi Bh caddsesiiin tee sevondhnt nehuaratmetiem
(1 ndependetbyoghtind edtfork "Wement. "Primary network” refers to that part of a
network through which attempts to reach the mobile station are made first, in
20 other words the primary route. "Secondary network" refers to that part of a
network through which attempts to reach the mobile station are made if the
attempts to reach the mobile station through the primary network failed, in
. other words the secondary route.
_ Therefore, the advantage of the method and radio network of the
25 invention- is' the fa_ct that superfluous signalling is reduced when short
messages are sent to mobile stations that are not reached at the precise
moment of sendifg through the primary network.

BRIEF DESCRIPTION OF THE FIGURES
30 The invention will be described in further detail in the following by
means of preferred embodiments with reference to the accompanying
drawings, in which
Figure 1 illustrates the GPRS network architecture,
Figure 2 represents a signalling chart in a situation where an
35 attempt is made to deliver a short message to a mobile station MS that is
attached to the GPRS network and to the GSM network,
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_ DETAILED DESCRIPTION OF THE INVENTION

16 The present invention is suitable for use in various combinations of
two different data transmission systems in which the subscriber can obtain the
same service via both systems. The invention is particularly suitable for use in
implementing the General Packet Radio Service (GPRS) in the pan-European
- digital mobfle communications system GSM (Global System for Mobile
20 Communications) or corresponding mobile communications systems, such as
DCS1800 and PCS (Personal Communication System). In the following, the
primary embodiments of the invention will be described by means of a GPRS
packet radio network formed by a combination of the GPRS service and the
GSM system, yet without limiting the invention to that kind of particular packet

25 radip system. - |
' Figure 1 illustrates a GPRS packet radio network implemented in

the GSM system.

The basic structure of a GSM network is composed of two parts: a
base station subsystem BSS and a network subsystem NSS. The base station
30 subsystem BSS and the mobile stations MS communicate over radio links 14.
For short message service, the GSM network has a connection to a short
message service center SM-SC. The SM-SC has a connection to a gateway
mobile switching center for short message service, SMS-GMSC, for delivery of
short messages sent to the mobile station. For a more detailed exposition of
35 the GSM system, reference is made to the ETSI/GSM recommendations and



25 the short nmessage through the serving support node SGSN, the serving

sup- ort node sets a flag MSNRF as an indication of failure even

t hough th@o”’“ﬁ“ﬁi lure was due to the fact that the connect FGHENEL0294
suspended on account of an ongoing call. When the call is term nated,
information on the fact that the nobile station MSis present in the
GPRS network is unnecessarily sent to the 30 hone | ocation register HLR

BRI EF DESCRI PTI ON OF THE | NVENTI ON g The object of the

i nvention is as sinple an operation as possible when short nessages are

Séent to mpbitie B 8PSt abr AAebilkP SoatBuhitativhs 3M. oWy lkpd M. Pautet,
a

Chere is Eﬁwﬁa@g,nr_-raa%%%r’qaag?lggﬁ:hz_@éhkééhﬁ?ect of the present invention,

or delivering short nessages
to a nobile stati d¢m the figue, ahenGPRS tsystain f ¢anrestted dbwthek GSMpabtveorkf

(FLR) - ongoBtPtisks Bt fiRs i ng dher SEVIY, GRS 1R Red S B ne
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station t hrisdgie: urderstond ghatm,@Fa?S network may have any number of support

nodes and gafeway support nodes. ST

The serving GPRS support node SGSN is a node serving a mobile

. 10 station MS. Each support node SGSN manages the packet data service in the

area of one or more cells in a cellular packe;c radio network. For this purpose,

each support node SGSN is connected (Gb interface) to a specific local part of
the GSM mobile communications system. This connection is typically made to

the base station subsystem BSS. A mobile station MS in a cell communicates

15 across the radio interface 14 with a base station BTS and further through the
mobile communications network with the support node SGSN o whose
service area the cell belongs. In principle, the mobile communications network
between the support node SGSN and the mobile station MS only relays

- -packets between these ftwo. For this purpose, the mobile communications

20 network offers relay of packet-swiiched data packets between the mobile
station MS and the serving support node SGSN. It is to be noted that the
mobile communications network only provides a physical connection between
the mobile station MS and the support node SGSN, and its precise operation
and structure havé no essential significance to the invention.

25 .  ‘When the mobile station MS becomes attached to the GPRS
network, i.e. in connection with a GPRS Aftach procedure, the SGSN
establishes a mobility management context (MM context) that contains
information pertaining to the mobility and security of the mobile station MS. For
clarity, reference is made to attach a mobile station to the network,

30 unreachability of a mobile station etc., in the present application. By a mobile
station in this context is generally meant a mobile unit or a mobile subscriber.
In other words, one could also speak of attach of a mobile subscriber to the
network, unreachability of a mobile subscriber, etc.

An association (Gs interface) may be provided between the SGSN

35 and the MSC/VLR. In an association, the visitor Jocation register MSC/VLR
has stored the SGSN address and the class of the mobile station MS, and the



10 information is sent to the honme |ocation register on the fact
that the le station is not reachable t hrough the prjmary ne wor K,

t he next leor?é/“t“g hone | ocation register is interrogated abBﬁTfFi%@M%
routing information for the nobile station, an address in the secondary

network is sent. In accordance with a second aspect of the
present invention, there is provided 5 a method for
delivering short nmessages to a nobile sg@tion operating in two

di fferent networks capabl e of delivering short nessages nmessages and
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i nvention, center MSCNLBhgg qrgs 8\Raging by sendlng a pagmg messagg ethend
10 seromgsupport node SGSN, which converts the paging message to an SGSN

paging message.

An association is established when a mobile station is attached to
either one of the networks and becomes attached to the other network, or in
combined attach or combined location updating. The association is released in '

16 connection with detach from either network.
The GPRS gateway support node GGSN connects the GPRS
~ network of the operator to the GPRS systems of other operators and to data
networks 11-12, such as an Inter-Operator Backbone Network, P network
- (Internet) or X.25 network. The GGSN comprises routing information on GPRS
20 subscribers, i.e., SGSN addresses. SGSN and GGSN functionalities may be
combined in the same physical node.

The home location register HLR of the GSM network comprises
GPRS subscriber data and routing information, incorporating the International
Mobile Subscriber Identity (IMSI) into this information. HLR maintains in its

25 registers an address list for each subscriber, which contains the addresses of
the short message service centers SM-SC Storing short messages awaiting
delivei‘y to a mobile station MS. The home location register HLR in accordance
with the invention may also be adapted to maintain in its registers information
on the reachability of the mobile station in the primary network, which is in

30 the first preferred embodiment the GPRS network. The serving GPRS support
node SGSN has a Gr interface to the home location register HLR (direct
signalling connection or through an intra-operator backbone network 13). The
home location register HLR of a roaming mobile station MS may be in a
different mobile communications network than the serving SGSN. -

35 The intra-operator backbone network 13, interconnecting the
operator equipment SGSN and GGSN, may be implemented with a local area



for delivering short nessages to a nobile station operating in two

di fferent . 20 networks capable of delivering short nessages nessages
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attached
or steps in Figure 2.

1. The short message service center SM-SC forwards the short
20 message SM (Message Transfer) to the gateway mobile switching center for
short message sefvice, SMS-GMSC.

2. The gateway mobile switching center for short message service,
SMS-GMSC, examines the address of the mobile station MS and requests
routing information for the short rhessage_(Send Routing Info for Short

25 Message) from the home location register HLR of the mobile station.

3. The home location register HLR returns an acknowledgement of
the request (Send Routing Info for Short Message Ack) to the gateway mobile
switching center for short message service, SMS-GMSC. The acknowledge-
ment contains the current SGSN address and the MSC/VLR address of the

- 30 mobile station MS. Since the acknowledgement contains both addresses, an
attempt is made to deliver the short message through the serving support
node SGSN, and if this is not successful, only thereafter through the mobile
services switching center MSC/VLR. The acknowledgement could contain
either address only, if the home location register HLR included only one

35 address, but in that case the final signalling would be different.
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, the hone | ocation register (HLCR) being adapted to
gi ve onl yWP8/44640 address in the primary network or t?lglg’gﬁﬁ’r“&?é in
t he secondary network in 15 response to a nobile-term nated short
message routing information enquiry “when the nobile station is
attached to the primary network or to the secondary network only,
t he gateway nobile switching center foggshort nessage service
(SMs- GUMBC) bei ng adapted to deliver a nobile-term nated short nessage

20 primarily throupiTHdgaftefayp robitedvitthiridBeiter T8 Shoe tBsdades sedidd)e

gi ves bot PMSRMSGforwards ineord fdtade Sy (FoSrarbynnB N Pes g dti TRy
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eliver a nobile-ter t r
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| ocati 06 reessage Sii tethehmohile rstatioroM$ that failsriiiessageotiansferdrailurehe
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S Tt ndaiipe ISP e 485 et st the moble station MIS'E thedte i 8 T 1 #
del i ver i nghasews fegionneks $agaadip channgbreadifeas iare pigrwise too poor for

t he net wordgceadstul #558nidsforndapted to insert into the failure report
30 nessage sent to, the gateway nobile switching, center for short pessage
fsﬁc:'ﬂll}\‘t"g s )

servi ce. ( SM5- GVBC)B-al¢ $8NIRY iSYRPEFt 7 WS & MASSA0E N & (
: 10 delivery attempt (Failure Report) to the gateway mobile switching centerfor- .

short message service, SMS-GMSC. In accordance with a first emBodiment of

_ the invention, this message includés a parameter (hof via MSC/VLRY signalling

to the gateway mobile switching center for short message service, SMS-

GMSC: do not attempt to send short message SM through mobile services

15 switching center MSC/VLR. The SMS-GMSC analyzes the Failure Report

message, and upon detecting the parameter (not via MSC/VLR) does not

.. transmit the short message through the MSC/VLR. If the Failure Report

message does not include the parameter (not via MSC/VLR), the SMS-GMSC

performs "GSM paging", as was explaimed-above in connecfion with the

20 description of the prior art. This also happens in embodiments of the invention
in which the parameter (not via MSC/VLR) is not used at all.

7. The serving support node SGSN sets a flag MSNRF indicating
that despite attempts the mobile station has not been reached.

. 8. The gateway mobile, switching center for short message service,
25 SMS-GMSC, sends a Set Message Waiting Data message to the home
location register HLR of the mobile station MS. In accordance with the first
embodiment of the invention, this message also includes a parameter (MS not
GPRS) indicating that the mobile station MS cannot be reached through the
GPRS network. The last-mentioned parameter is explained in greater detail in

30 connection with Figure 5.

9. The home location register HLR acknowledges receipt of the
message (Set Message Waiting Data Ack) to the gateway mobile switching
center for short message service, SMS-GMSC.

10. The home location register HLR updates its registers (Message

35 Waiting Indication Fields) by inserting thereinto an indication of a message
waiting at the short message service center SM-SC for delivery to the mobile




cannot be reached through the primary network, , t he
gateway nobile switching center for short nessage service

(SVs- VB0 98444¢hnt ed, in response to said indication, to PI935 same
35 indication into the deIrvery report nessage sent to the hone | ocation

register - (HLR), and- svwmmmmmesmwrpessemmamemsie home | ocation
regi ster (HLR) I s adapted, in response to recei pt of said’
indication, to store said indication igaits registers,

t he hone Iocation register (HLR) is adapted to give, in response to

Chen out| ”gs{étlo@rl(ﬁ%t fﬂhﬁ??@atﬁtrlém | Sepr’rrﬂﬁé}*é&t&a‘dhhaﬁt %?&ﬁ"@%%gé?ﬁtt rﬂfu?ﬂlay

mobi | e st aetsoa flagsfMS not GPRS) iedieating ddghthenanohilsi stetionviSopaneelebe
gélt ached }é’a&fé&ttﬁ]}%g?ﬁot‘h%aﬁfgs_iﬁ% | ff‘ h asp EE‘%FB (sIent m Stfgsaerlrrtmluﬁsgnt I on,
there is ppispaeameter (MS not GPRS) The ag is retame as Iong as the s
5 message waiting data is retained.
— 11. The gateway mobile switching center for short message setrvice,
SMS-GMSC, returns a message on a failed delivery attempt (Failure Report)
:~ {o the short message service center SM-SC, which stores the short message
SM for later delivery.

10 12. The mobile station MS again becomes reachable in the GPRS
network for example through updating its routing area',' and the serving support
node SGSN receives a message on the presence of the MS (Routing Area
Update Complete). The mobile station may also indicate by other means that it
is again reachable and utilize other messages than the above. What is

15 essential is that the serving support cell detects that the mobile station can be
reached. _

13. The serving GPRS support node SGSN detects that the flag
MSNREF is set, clears the flag and sends information on the fact that the
mobile station is again reachable (Note MS present) to the home location

20 register HLR.

14. The home location register HLR detects that there is a short
message SM awaiting delivery to the mobile station SM and sends an alert
message (Alert Service Center) to the gateway mobile switching center for
short message service, SMS-GMSC.

25 e " 15. The home location register HLR updates its Message Waiting
Indication Fields by deleting therefrom the indication of a message waiting for
delivery to the mobile station MS. At the same time, the HLR clears the flag
(MS not GPRS) in accordance with the invention which indicates that the
mobile station MS cannot be reached through the GPRS network.

30 16. The gateway mobile switching center for short message service,

- SMS-GMSC, sends an alert message (Alert Service Center) to the short
message service center SM-SC.

17. The short message service center SM-SC forwards the short

+.. message SM (Message Transfer) to the gateway mobile switching center for

35 short message service, SMS-GMSC (same as step 1).



20 a subscriber data base (HLR) in a tel econmuni cation

system m“ conprises two di fferent networks capabl e /g%) I ng
short nes‘ggges JB to a nobile station operating in the twop{:lle 8}0}22?4 one

of the networks being a primary network and the other one being a
secondary network so that attenpts to reach the nobile station are
primarily made through the primary 25 network first for dellverlng short
nmessages to the nobile station, the subsggriber dat abase conpri sing
subscri ber data, routing information and sendi ng nmeans for sending a
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. an addr dssstap 2he primary network and optionally an address in the 35

secondary network, 1igf That¢rRBlIbERIAebRlel ALRGLHIAR! Eﬁﬁ&w@gbéﬁpﬂi by

net wor k, or net wor
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~ar e set1@ omdbilenstation MS. Since the acknowledgement contains both addresses, an
aftempt is made to deliver the short message through the serving support
gode SGSN (same as step 3). :
20. The gateway mobile switching center for short message service,
- SMS-GMSC, forwards the short message SM (Forward Short Message) to the '
15 serving support node SGSN (same as step 4). |
21. The serving support node SGSN transfers the short message
- SMto the mobile station MS (Message Transfer).
22. The serving support node SGSN returns a message on
successful delivery (Delivery Report) to the gateway mobile switching center
20 for short message service, SMS-GMSC.
23. The gateway mobile switching center for short message service,
SMS-GMSC, returns messages on successful delivery (Delivery Report) to the
home location register HLR and to the short message service center SM-SC.
By inserting a parameter 'do not attempt to send short message SM
25 througﬁ mobile services switching centre MSC/VLR' into the message sent to
the gateway mobile switching center for short message service, SMS-GMSC,
in step 6, the previously described unnecessary signalling between the mobile
services switching center MSC/VLR and the gateway mobile switching center
for short message service, SMS-GMSC, and the signalling caused by the
30 paging of the mobile station is avoided. The GSM paging would have been
- carried out through the same serving support node SGSN through which
paging just failed. Furthermore, setting of the flag MSNRF in the visitor
location register VLR and the resultant unnecessary signalling between the
mobile services switching centre MSC and the home location register HLR
35 also among the drawbacks of the prior art approaches, are avoided.

e,



dependent claims. 5 In the invention paraneters controlling the

network el enents are inserted into signalling messages and/or
i nfor mat | IHO8H44648chability of the nobi | e station is probVfFHERS{0R%
subscri ber database, such as a hone | ocation regi ster. In

a preferred enbodi ment of the invention a subscriber database 10 storing.
t e subscri ber-data of a nobile subscriber is provided with information
on whether the nobile station is reachakg%e t hrough the primary network or
not. - If the nobile station is reachable through the primry network,
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t.hr ough th§wm=hm 9eﬂtﬁvaSQ/VLR only (i.e., the derersie nobigivgn jngh e
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GSM net wor resent (e.g. prior to step 10 and after step 15 in the example of Figure 2), the
HLR responds to the routing information enquiry by sending the address of the
mobile services switching center MSC/VLR and the SGSN address. This also
happens in embodiments of the invention in which the parameter (MS not
20 GPRS)is not used at all.
In the above first embodiment of the invention, both parameters "do
not attempt to send short message SM through mobile services switching
center MSC/VLR" and "mobile subscriber not reachable through GPRS
_ network", have been used; this gives the best result from the point of view of
25 8|gnalhng It is to be noted, however, that it is possible to use only one of these
parameters and thereby reduce the number of S|gnal!mg messages as
compared ta. the prior art. If one of the parameters is omitted, also the
signalling will be different from that described above. -
The steps have not been set out in absolute time sequence. Some
30 of the above-described-steps may take place simultaneously or in a different
order. Such steps mclude steps 6 and 7, 9 and 10, 12 and 13, 14 and 15, and
22 and 23.
Figure 3 represents signalling in a similar situation as in Figure 2.
The only difference lies in that the mobile station MS is detached from~the
35 GPRS network after unsuccessful delivery of a short message SM. To ensure
as rapid delivery of short messages as possible, the visitor location register
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Figure 3 represents a signalling chart in a situati

on
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GPRS

where an npt is made to deliver a short nessage to ' tation
that is 3%93%{%% ' to the GPRS network and to the GSM netpggﬁﬁpdé({??ﬂlss 't hen
detached fromthe GPRS network, 5 Figure 4 represents
signalling chart of conbined attach to the net wor ks, S

Figure 5 represents a signalling chart in a situation where short

nessages are delivered to a nobile stdgion that is detached fromthe
network but is attached to the GSM network, 10 Figure 6
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SMS-GMSC, examines the address of the mobile station MS and requests

e 20
as
he

- routing information for the short message (Send Routing Info for Short
Message) from the home location register HLR of the mobile station.

3. The home location register HLR returns an acknowledgement of -

the request (Send Routing Info for Short Message Ack) to the gateway mobile
switching center for short message service, SMS-GMSC. The acknowledge-
ment contains the current SGSN address and the MSC/VLR address of the

- mobile ‘station MS. Since the acknowledgement contains both addresses, an

- .. attempt is made to deliver the short message through the serving support
-node SGSN, and if this is not successful, only thereafter through the mobile

- services switching center MSC/VLR. The acknowiedgement could contain

20

either address only, if the home location register HLR included only one

- address, but in that case the signalling would be different.
4. The gateway mobile switching center for short message service,’
. SMS-GMSC, forwards the short message SM (Forward Short Message) to the

25

30

35

serving support node SGSN. .

- 5. The serving support node SGSN attempts to transfer the short
message SM to the mobile station MS but fails (Message Transfer Failure).
Failure may be due to the fact that the mobile station MS is located in a
shadow region or the radio channel conditions are otherwise too poor for
successful transmission. '

6. The serving support node SGSN returns a message on a failed.

delivery attempt (Failure Report) to the gateway mobile switching center for
short message service, SMS-GMSC. The message includes a parameter (not

via MSC/VLR) signalling to the gateway mobile switching center for short

message service, SMS-GMSC: do not attempt to send short message SM
through mobile services switching center MSC/VLR.



p.acket' radio network formed by a conbi nation of the GPRS service and .the

GSM syst ithout limting the invention to that kind ul ar
packet 2%%&% ystem Figure 1 illustrates a ,Jgg%ket
radi o network inplenented in the GSM system The basic
structure of a GSM network is conposed of two parts: a base station -
subsystem BSS and a network subsystem NSS. The base station 30 subsystem
BSS and the nobile stations MS comunicgte over radio |inks 14. For

short nmessage service, the GSM network has a connection to a short
nmessage service cent¥heBérang JlHorvhodeBSSN sefnact rl'v1$NRF gfieatmy

bi | f h t f d I
of | © Shdhél HegelsaStAet R 38R Bl b ShimgAC, 0l very

exposntlgn of 35 (BeTReMatgwagmobilel switctiingicentexdior tshorfimessage Seiice,
recommen

oI RaTOMSIBNISE, sands: &, S Morpage | Waling, Dajg,messagento shg, home

Pal ai se'a‘u Jlo€ation eegisBIAHLRIBNhe2mobiy s&ticdv MS. The message greferahhgalﬂme

f t Sesy one
PR et wdRRSS IHGHEBORID RS Rty et e 'o“§r e StARiUg cannof BORESGHEY D00
gat eway - sUppengh ﬂlﬁjﬁmmemﬁks(éﬂ%ﬂptﬁ PR&Jpport nodes SGSN and GGSN are

i nterconnected by gnThgt hén@oﬁfé&i@h l%?ii‘t pw_ﬁzleéaxe{dmed s recép'@f {1 be
under st ood t hat tt} GPRS network )b

n
nodes and ‘GEEEARE Adessagsy¥daiting Data EC‘% b he'e gﬁﬁ@”glérmgﬁ'ge Gﬂﬁghéﬂgpport
node SGBN ¢enter fm%o?emesasg@seﬁMé,GSMs -GMSC.

10. The home location register HLR updates its registers (Message
Waiting Indication Fields) by inserting thereinto an indication of a message
waiting at the short message service center SM-SC for delivery to the mobile
station MS and sets a flag (MS not GPRS) indicating that the mobile station

156 MS cannot be reached through the GPRS network if the message sent in step
8 included said information.
11. The gateway mobile switching center for short message service,
SMS-GMSC, returns a message on a failed delivery attempt (Failure Report)
to the short message service center SM-SC, which stores the short message
20 SM for later delivery.

12. The mobile station is detached from the GPRS network. Detach
from the GPRS may be due either to the fact that the serving support node
SGSN makes a detach decision as the mobile station MS does not respond to
a paging request, or to the fact that the stand-by time expires and both the

25 mobile station'MS and the serving support node GPRS update in the MM
context an indication of the MS having changed to idle state. In the last-
mentioned alternative, the mobile station MS can be reached through the GSM.
network. '

13. The serving GPRS support node SGSN indicates to the mobile

30 . services switching center MSC/VLR that the association is released. In
accordance with a second embodiment of the invention, the serving support
node SGSN sends in the same message a parameter (put MSNRF on)
commanding the visitor location register MSC/VLR to set a flag MSNRF.

14. Upon receipt of the parameter (put MSNRF on) from the serving

35 support node SGSN, the visitor location register MSC/VLR sets a flag MSNRF



10 station MS. Each support node SGSN manages the packet data. service in
t he f one or more cells in a cellular packet r
. "583%@%8 %6

For this each support node SGSN i s connecte rface)
to a specific local part of t he GSM nobi |l e commruni cati ons system
This connection is typically nade to t he base station subsystem BSS.
A nobile station M5 in a cell conmunicates 15 across the radio interface
14 with a base station BTS and further {4grough the nmobi | e

communi cations network with the support node SGSN to whose service

area the cgd lanbipldasdon bNtHY FautitAhethd htobilebstation waMABL Gt reithefieinek
bet ween thmﬁ%&ﬁt node SGSN and the nobile station Ms only rel ays

packets be two. For 'this purpose the nmobile comunications 20
network of fers rel By indentingKrtstepiBoh pdratatter (pokISNREtomen ddgerdanyd e

mobi | o coniningSesHEc eRIERER <7 BRGyEN i 5 chPsHah e Bh bk en
1;1 ES g{)? :‘JSIC tefs;gmg suppBt andetS@Sbipgbe molittesSEsks swyitthing centec MBCHR At | | on

When t he rmbl?e s g{?’& 8ﬁa€/@%e@%n@ Qﬁ ﬁe%e?étqp t'ﬂ%cav_;%g&”fdc%on reg?s'%’er
i.e. in coM®MLEninsteRp t.dbRsenguradith @HBL%%RQ@""Q%@QS@Q be delivered at

e bl el oppoRRSIER LEPkBIE AMSERGRH vibEBIREr OO |
VB For | Wilhout iyl fdg' Being; sAbat | totkalth tie oLk ImESSASE: ISMoWREIDHE o 1 he
net}/\pr ktio_ demfgradwhﬁérthdmobﬂe atatioh 'bfattstmedmtm GPR$metmermrﬁsent - '
a I catl on. a nera an
apfmbi le unit gr. a%ﬁ% %lng&g%ﬁ?%%%l‘% 'l‘& é&%rﬁpﬁﬁ%‘?ﬁ%\ﬂb@ %Wal SO .
speak of affraugh enobilevseivicessswitching eenter MBE/VLR' into rtbe\meksage sent to

hab ti
o eachab bid oty FRBNESAMRRES EBRfer 16! Shogt pssang, semvie, SIS 8RRRE =1 1 0"
an associ alf Ghelg\maﬁmgobeﬂvm thenmekilpssasvicesawitehing centerMSGHYERY the
SGSN add egad atﬁé gaRwdy2fiobe SWRCHIRE! dehtét #r SRolBnesskhd RRrvice, SMS-

GMSC, and the signalling caused by paging of the mobile station is avoided.
The paging would have been carried out through the serving support node
SGSN. .
If a parameter indicating that the mobile station cannot be reached
20 through the GPRS network is inserted into the message in step 8, and the
home location register HLR updates that information in its registers in step 10,
the home location register sends only the address of the mobile services
switching center MSC/VLR in response to a routing information request for the
mobile station MS until a time when this information is available in the register
25 (i.e., until step 15). This has the advantage, for instance, of eliminating
unnecessary attempts to deliver short messages through the GPRS network,
as the messages cannot be delivered to destination. The same information
can be ufilized in other GPRS services as well.
The delivery of the short message is dependent on how the mobile
30 station MS will attach to the networks. If the mobile station indicates its pres-
ence in the GSM network (IMSt attach) first, the short message is sent through
the GSM network in the normal way. If the parameter "mobile subscriber not
reachable through GPRS network" is not used, the gateway mobile switching
center for short message service, SMS-GMSC, receives the addresses of both
35 networks and attempts first to send the short message through the GPRS
network without success, and only thereafter through the GSM network.



10 SGSN has stored the address of the visitor |location register VLR in
t he nobi | e- rel ated data. Association is only possible for Cass A and
O ass B nopPPYM640 st ations, which may be sinul taneously at tECHERSOR9% 0t h
net wor ks. Associ ati on enabl es for exanple I MSI attach and | MSI detach
via the serving support node 5 SGSN and conbined | MSI/GPRS attach and
detach. IMSl attach neans attach to the GSM networ k. Associ ation al so
has the result that in circuit- swi yghed services, i.e. GSMservices, a
nobi | e station M5 is paged via the serving support node SGSN, in other
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an | nt er - Oheme docBh@rkbmmstNethRk whighndhenr deletes (thet panampetar "Xobie

" Soon SR AOPRTRLIC ol CERTEONC GRS FROSSRARA S, | |

t he same pmga@sternﬁafeuse- The honme Iocatlon regi ster HLR of the

GSM netygr k conpri $eghe mob@%‘ﬁa’tﬁﬂpéﬁébﬁ’@é tH e h%ﬂkbﬂ(gf Hs{‘BPE)Eﬁ/f‘g rﬂQ
|ncorporat|n?qthe I nt e into

bi | e Subscri g&h dentit
this |nfor SRR AlECH, ﬁgewnof short sapssagesSih oy the sabily stati 'PBr
each subsciM$dakesvplade dﬂﬁhghﬁﬁeﬂﬁ?@dﬂ‘eﬁs@ﬂ@uﬂﬁg the digealing destrbeadn

sor i oo, ceTbRheR: B S GOBRLBER oIS, T o e Lvery To e,
the invention may #lsthree parapiaters, d'doanot attemph to tsenteghettemessagerSht i on
on the §5athRRigh' Motk $416ickR bl forihg'deied MSERREY, "obiBSuNibeMHth 'S
reachable through GPRS network”, and "put MSNRF on", have been used in
the second embodiment of the invention described above; this will give the
best result from the point of view of signalling. It is to be noted, however, that
“also one or two of these parameters may be used and the number of signalling
20 messages reduced as compared to the prior art. If one or more of the para-
meters is omitted, also the signalling will differ from that described above.
The steps have not been set out in absolute time sequence in
Figure 3. Some of the above-described steps may take place simultaneously
- orin a different order. Such steps include steps 6 and 7, and 9 and 10.

25 A Figi}re 4 represents signalling in accordance with a third
embodiment of the invention, by means of which the flag MSNRF set in the
visitor location register MSC/VLR can be cleared if the mobile station MS is
attached to the GPRS network and becomes attached to the GSM network or
performs combined attach. In that case, the short message has been/will be

30 delivered to the mobile station MS through the GPRS network, and the flag
MSNRF set in the visitor location register MSC/VLR is unnecessary and
causes superfluous signalling. The signalling shown in Figure 4 may well be
combined with the signalling shown in Figure 3, but it may also be imple-
mented without insertion of the parameters "do not attempt to send Short

35 message SM through mobile services switching centre MSC/VLR" and "mobile
subscriber not reachable through GPRS network”, or in such a way that only




30 the first preferred enbodi nent the GPRS network. The serving GPRS

support wogg%gﬁ‘gSGSN has a G interface to the hone Iocatlf)%{:&ﬁgg%g HL'R

(direct I 'ing connection or through an intra-opera

network 13). The hone | ocation register HLR of a roam ng nobile station
M5 may be in a di f ferent nobile communications network than the serving
SGSN. 35 The intra-operator backbone network 13, interconnecting
t he operator equi pmrent SGSN and GG8N, nay be inplenented with a | oca
area 11 network, e.g.
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is establis ssa e service center recelrved a
short mesdhgoutspmeroframbisegd ac'f'@cbhén assogighipndas bgengsiablished alreadyobi | e

sta}] I S ttob(her@ ﬁama bghdvhﬁarﬂalf’e%f ure. f@h\é@réﬁélfh &9?@@*@8% nét%fkntg L 0
o e o oAbl i My st P R, e
gat ewayOnyerfernsed thrbugh thersbwlng suppbrrrode SGSN ssmultaneous!y establish- .
ing an association, its signalling is- also -similar. only the names of the
messages may be different. In the following description, the numbers refer to
messages or steps in Figure 4. _
1. The mobile station MS acknowledges the attach (Attach Com-
15 plete) to the serving support node SGSN.
' - 2. The serving support cell SGSN sends an acknowledgement of
the attach of the mobile station MS to the GSM network (TMSI Reallocation
Complete) to the visitor location register MSC/VLR. The acknowledgement
ficfudes a parameter in accordance with a.third embodiment of the invention
20 (put MSNRF off), commanding the visitor location register MSC/VLR to clear
the flag MSNRF.
3. The visitor location register MSC/VLR clears the flag MSNRF.
By inserting the parameter "put MSNRF off" into the message sent
to the visitor location register in step 2, unnecessary signalling between the
25 mobile services switching center MSC and the home location register HLR
caused by the flag MSNRF is avoided. The same result is achieved if the
“visitor location register MSC/VLR is adapted not to inform the home location
register HLR that the mobile station MS is reachable in the network upon
receipt of a GSM attach acknowledgement from the serving support node
30 SGSN. The same principle can also be applied if a mobile station attached to
the GSM network becomes attached to the GPRS network when the home
location register does not maintain information on the fact that the mobile
station cannot be reached through the GPRS network.
Figure 5 shows the signalling needed to deliver a short message
35 SM when the mobile station is detached from the GPRS network but is
attached to the GSM network. To reduce unnecessary signalling, the gateway



15 nessage service, “SM5- GVBC, shoul d avoi d sendi ng of a short nessage
t hrough the GSM network, since the paging wll take place throp_gh t he GPRS -

networ k aW@@#4640n t he fol | owi ng description, the nunbers rBEEFII#P0RMSages
or steps in Figure 2. 1. The short nessage service center
SM SC forwards the short 20 message SM (Message Transfer) to the gat eway.

nmobi |l e switching center for short nessage service, SMs- GQVSC.
2. The gateway nobile sw tching centerr%gr short nmessage servi ce,
SM5- GVBC, exam nes. the address of the nbbile station M5 and requests

ti i f t 25
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3. The homiemdinatdf(m shedi sessage throvgly ine &GS M nietwaric diree: e glaging withe
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ment cont anwabers refgr ie messlsrs Hi @feRsindriguena. Vs VLR address of the 30
mobi | e gf ation M5. 1SiTHe shbft AEsRaYbosoRNEasied

attenpt 1s nade tq ver th sa thro?msi&ﬁe rwrfﬁ;g%%t
node SGoN, makgane SHE MeSsags ﬁ%ﬁ%@éépﬁ Saieyay Brels (HRPING GaRTTHBT
nobi | e shert hessage seviten SMSGMSOVBC/ VLR The acknow edgenent coul d
onl'y one 35 addr es2: 16 oReRApoble SWicHME ceeEiar-harf Miftraige baicsr e
di f f er ent . SMS-GMSC, examines the addressTok thm eotile HtatloheMﬁMardqretwmt er
Tor shofg - BRRFROOFM4YER: for the short message (Send Routing Info for Short

Message) from the home location register HLR of the mobile station.

_ 3. The home location register HLR returns an acknowledgement of

the request (Send Routing Info for Short Message Aek)} to the gateway mobile .

switching center for short message service, SMS-GMSC. The acknowledge-

15 ment contains the current SGSN address and the MSC/VLR address of the
mobile station MS. Since the acknowledgement contains both addresses, an
attempt is made to deliver the short message through the serving subport
node SGSN, and if this is not successful, only thereafter through the mobile

- services switching center MSC/VLR. The acknowledgement could contain only

20. one of the addresses, in which case an attempt would be made to deliver the -
short message through one network only.

4. The gateway mobile switching center for short message service,
SMS-GMSC, forwards the short message SM (Forward Short Message) to the
serving support node SGSN.

25 - 5. The serving support node SGSN detects that the mobile station

~ MS is detached from the GPRS network (MS = GPRS detach).

6. The serving support node SGSN returns a message on a failed
delivery attempt (Failure Report) to the gateway mobile switching center for
short message service, SMS-GMSC.

30 7. The serving support node SGSN sets a flag MSNRF indicating

< 1hat despite attempts the mobite station has not been reached.

8. The gateway mobile switching center for short message service,
SMS-GMSC, forwards the short message SM (Forward Short Message) to the
mobile services switching center MSC/VLR. ’

35 9. The mobile services switching center MSC/VLR transfers the
short message to the mobile station MS (Message Transfer) normally through




SMS- GVMSC, forwards the short nmessage SM (Forward Short Message) to the .
serving s t _node SGSN. B 5. The serving supp
attenpts Wﬁ“%@fer“the short 5 nessage SMto the nobile E?flffbgﬂﬁig

fails (Message Transfer Failure). Failure may be due to the fact that
the nobile station MSis located in a shadow region or the radio
channel conditions are otherw se too poor for successful transnission.

6. The serving support node SGSN returng a nessage on a failed 10 delivery
attenpt (Failure Report) to the gateway nobile switching center for
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10. The honesksagetsemiceegitis¢éreinsed® tived phemetes inmdiciitye rsindeVits sspdved a :
failure report from the serving support node SGSN, or the failure report sent in
- . step 6 may also include a parameter causing insertion of a parameter "mobile

20 subscriber MS not reachable through GPRS network" into the message sent to

the home location register.

| 13. The home location register HLR sets a flag indicating that the
‘mobile station MS cannot be reached through the GPRS network- (MS not
GPRS). . i

25 . -14. The short message service center receives a new short
message for delivery to the mobile station MS.

15. The short message service center SM-SC forwards the short o
message SM (Message Transfer) to the gateway mobile switching center for
short message service, SMS-GMSC (same as step 1).

30 16. The gateway mobile switching center for short message service,
SMS-GMSC, examines the address of the mobile station MS and requests
routing information for the short message (Send Routing Info for Short
Message) from the home location register HLR of the mobile station (same as
step 2). -

35 17. The home location register HLR returns an acknowledgement of
the request (Send Routing Info for Short Message Ack) to the gateway mabile



35 Waiting Indication Fields) by inserting thereinto an indication of a

nmessage wp\g@}&&gg at the short nessage service center SM_-Sﬁi'[ﬁbs%g{gi very

to the nobi . tation
MS. Further.nore, in the primry enbodi mrent of the invention the HLR sets
a fllag (M5 not GPRS) indicating that the nobile station M5 cannot be
reached through the GPRS network if the nessage sent in step 8 included
said paraneter (M5 not GPRS). The flag i23 retained as long as the short 5
nmessage waiting data is retained. 11. The gateway nobile

swi t chi ng cavitohing otertbor formelsagmessagecservice, SBS@BMSCr €The ngckhovessage
on a failed | t. i |l t ort, .nes e
cervi ce coqeigerkfkEoRtaRT Ry b cHiral BREYMIR agglss OF igionls §RERR
delivery. M8, sioge the hofriz IctationulgistersHaR bas leSflag dmokilec sulescribeadW8b! e.
in the GPR LK. o updating its routing area, and-
the servin Oé&%%@ﬁmgtﬁrgn%eééﬁb%&%hg@a_messag; on the presence of the
M5 (Rout$ng Area 18.0fwagatemmypmebily switcingmanter or shoshmesgage servieli cat e
by other nmegps.ERSCi forwards ﬂ':élﬂ%ﬂi‘n’iés%%pﬁ@lﬁ (FRfwHFd Sheft m@egégémceftﬁaes |

t han the above at 1s 15 essentjal | sertw n& suppor

detects t hdNOPHRSARIFaSSWHEhing ceptal Méélv Lﬁkﬁ%‘%ﬁeﬁﬁ siep 13., The
serving GPRS support9.npHe rﬁ@S?i}é @@2’@6%? m?hi@gg?l@ggtscimgﬁ“%nisﬁeg?ﬁtge
chears 1 3P ANEa3E R T SISt 0t Hodedi ARG PormelRibin
regi stef@HItRe GSM network. Since the mobile station MS was detached from the GPRS
network, it was listening to the GSM paginé channel and the delivery of the
short message SM was successful (same as step9). '
20. The mobile services switching center MSC/VLR returns a
message on a successful delivery (Delivery Report) to the gateway mobile
15 switching center for short message service, SMS-GMSC (same as step 10).
-~ 21. The gateway mobile switching center for short message service,
SMS-GMSC, retumns a message on successful delivery (Delivery Report) to
the short message service center SM-SC (same as step 11).
22. The gateway mobile switching center for short message service,
20 - SMS-GMSC, returns a message on successful delivery (Delivery Report) to
the home location register HLR of the mobile station MS. In this case, the
gateway mobile switching center for short message service, SMS-GMSC,
does not insert the parameter "mobile subscriber MS not reachable through
. the GPRS netwark" into the message. ) _
25 . +23."The mobile station again becomes attached to the GPRS
network (Attach Complete), to the nearest serving support node SGSN. -
24. The serving GPRS support node SGSN detects that a flag
- MSNREF is set, clears the flag and sends information on the fact that the
mobile station MS is again reachable (Note MS present) to the home location
30 register HLR. o
- 25. The home location register HLR clears the flag indicating that
the MS is not reachable through the GPRS network. Thereafter it gives both
the SGSN address and the MSC/VLR address for the mobile station in
response to a routing information request. -
35 By inserting the parameter "mobile subscriber MS not reachable
through the GPRS network” into the message sent to the home location



14" The home | ocati on register HLR detects that there i s a short

nmessage S%da%?“ don9 delivery to the nobile station SM and s Iert
(Al"er %erw ce Center) to the gateway nobile svmtchlﬁgg/ﬁ%e@f’er for

nmessage
short nessage service, SM5-GVBC. 25 15. The hone | ocation

regi ster HLR updates its Message Waiting I ndi cation Fields by deleti-ng_
therefromthe indication of a nessage waiting for delivery to the
nmobil e station M5. At the sane tinme, th24HLR clears the flag: (M5 not
GPRS) in accordance with the invention which indicates that the nobi |l e .

station MoregisteotHlUR inf steth¢a mbja@haintm‘nimmsﬂmima(reg}ﬁers of the homel 6.

The gat evay, JpBL| @& subt ¢RI, RRBESL " sighalib ﬁ %r b mobile
SMS- GMBC, sends an ert mnessage s[ t%er vi % l?
message seSwitchingeaenter dor sthort message sewlcq,7SMﬁré3M85ntam¢§bageerymgu ce
center SM §'§F Ot WReSS G %"Q\V/é:de aimdthdRasEiResthtiBASE ‘%fl\?\saé

gateway .nmobiTe sw tching cenfer short nessage service,
(sane a§ strep #je GPRS network. The above parameter can also be utilized"In ofher

18. The gahavmramm:éﬁoﬁ%bﬁh*sﬁ@rtqa@b@é éerMéFétNer rrmmamﬁ girh@ssage
SM5- GVBC, exa e st est.s
routing .i nfEP %‘P &g 'stﬂgng‘sﬁﬁpi aﬁegﬁﬂau?%seﬁdc tﬁ%ﬂﬁ) %Li
Message) f registenéillRne | ocation register HLR of the m)bl | e station (sanme as
acinon edgerent of " 15 N EBrle ' Reh AL, itab R HFboI SUBRLANE
Ack) t olQ heotyseashaplentiviough. the SRRS hehyork? e éhe homes lanationeregisjer EbR/i ce,
SVB- GVBC. el TAub R $Bition becomes detached from the network, as signalling for
- detach only takes place between the mobile station MS and the serving
‘support node SGSN. There is no purpose for exira signalling toward the home
location register, since it is by no means certain that attempts are made fo
15 deliver short messages to the mobile station during the time it is detached
from -the network. Normal signalling is utilized in the invention, thereby
reducing unnecessary signalling.
if the GSM network had not succeeded in dehvermg the short
message, the above-described signalling would have been slightly different. 1
20 ‘that case, in step 12 the Set Message Waiting Data message (same as in step
8, Figure 2) would have been sent to the home location register and the
parameter "mobile subscriber MS not reachable through GPRS network”
would have been inserted into the message, exactly as was done in step 12 in
the above description. Insertion of the parameter has the same effect on the
25 operation of the home location register HLR regardless of into which message
the parameter is inserted.
" ~~The steps set out in Figure -5 are not in absolute time sequence.
Some of the above-described steps may take place simultaneously or in a
different order. Such steps include steps 4 and 5, 7 and 8, 11 and 12, and 21
30 and 22.
Figure 6 represents signalling in the case of a dual-mode telephone
that is not capable of simultaneously being in circuit-switched connection (e.g.
in a voice call) and receiving data packets, i.e. a 'Class B telephone'. The
GPRS connection of such a telephone is suspended for the time the mobile
35 services switching center MSC/VLR is in connected state. Short messages are
very easy to send to a mobile station MS in circuit-switched connection, as an



ment contains the current SGSN ddress and the MSCNLR address of the 10

nobi | e stati . Since the acknow edgenent contai ns both an

- attenpt |§t°r?§§3é\$o deliver the short nessage through the serving sg’%%ort'
node SGSN (sane as step 3). 20. The gateway nobile sw tching
center for short nessage service, SM5- GVBC, forwards the short nessage
SM (Forward Short Message) to the 15 serving support node SGSN (sane as
step 4). 21. The serving g8pport node SGSN transfers the
short nessage SMto the nobile station M5 (Message Transfer).

22. The serexistgnis BHM tchamhe! SEBN bet used forndssagielivery. [n sthec dsidwing

del i i f ' ' ' 20 f

Short - ross SpsctEiv d88 Hmberaertt BhedeagdTbl a8 PR L0V O 2P T

swi tching center fdr Thershorbssesgageeseivieg centerSBM-SGorwarndsr thee wshedages
: ! . _ oy o

o SUe o] SRR YU PRRPE b Bl ol E L U

i nserting shosrmessage sgo/ieRSMBrEMACtLo send short nessage SM 25 't hrough

mbi | & servi ces svig ohidgateipay MMENWBLcriny eehie 1BPSAARAMBESAGE ervice, Ne.

dep 6 tneVBSOMSE! prdeiers foe addere st hs TPGIAISiPR DS Ba EHECHEDI | ¢
o, iy iasntitn G4kl Masecgs oo gnbolinguiteaocpa o
pagi ng of MESSRERTBTE e MO EoHoh dedetonid et Aon poterdie have. been
carried10ut througl8.tTre hame mﬁbngegismrdﬂgRrM\emsCﬁNabhnowwgdmm of .
oeat on i eafées QUTROEAG 1nfiibt Shertinekatac A% IOUE calbyal ridhle 11,
nobi | e ser \avdtghingn eeniengioreabed Msssage sayie@we%MScagA&ﬁ. reg saeknom-R, 35
al so anong |bh¢eMEAtEaRtENS thd BErrBht SCHN ladiifBsL aRRRe MSTHAYR 48Gress of
] the mobile station MS. Since the acknowledgement contains both addresses,.
16 an attempt is made to deliver the short message through the serving Support
" node SGSN, and if this is not successful, only thereafter through the mobile
services switching center MSC/VLR. _ _
4. The gateway mobile switching center for short message service,
SMS-GMSC, forwards the short message SM (Forward Short Message) to the
20 serving support node SGSN. X
' 5. The serving support node SGSN detects that the mobile sta_tion-'
MS is suspended from the GPRS network.
- 6. The serving support node SGSN returns a message on a failed
delivery attempt (Failure Report) to the gateway mobile switching center for
25 short message service, SMS-GMSC. In accordance with a fifth embodiment of
the invention, a parameter (GPRS reachable) is inserted into the message,
indicaﬁng that the mobile station is reachable through the GPRS network
immediately after the circuit-switched connection has been released. In this
case, the serving support node SGSN does not set a flag MSNRF, since the
- 30 mobile station is suspended.
- 7. The gateway mobile switching center for short message service,
SMS-GMSC, forwards the short message SM (Forward Short Message) to the
mobile services switching center MSC/VLR. _
8. The mobile services switching center MSC/VLR transfers the
35 short message (Message Transfer) to the mobile station MS normally through
the GSM network.



15 When in step 8 a paraneter indicating that.the nobile

station is not reachabl e t hrough the GPRS network ( Set I ti ng
Data) is WRSEH464H into the nessage and the hone | ocati o‘%\]@ﬁsfé%?’g?%?
.updates this information inits registers in step 10, unnecessary

pagi ng operations in the GPRS 5 network can be avoided until the hone.

-l ocation regi ster has received the i nformation that the nobile station
i s again reachabl e through the GPRS (izg., until step 15 in the exanple
of Figure 2). Wen the HLR receives the M5 routing information enquiry,.

it checks whet her gf hEh&Bniuistiea sew:mtamtéﬁvﬁg cenmt MIBOLR | fetlhrs a

paranmeter (M5 not GPRS) is_pr HLR n 0 10.the routing
o o ot | BIFSSAGR P). DYC i Gy o(HVEY 3 hBe S8g Ry aB0bIEY
swi t chi ngswitchieg dds@eMoR shotyméssage seﬂvmeS&nSﬁu&&s is not given in the

response). Thi s hap. T QHLARY AR QUikiIsh BBGR O SRt ThaALIIGREcessar Y

attenpts to deliv agest
nessagds SMSEGMBE, d@ltmmgradnessmpnnmcrqassfuﬁd@hyam(mahmrufa‘&emrt):ém be 15

utilized. tlﬂe?ﬁ&? é%ﬁpé‘ér\’dc%%rﬁér@ﬂﬁ | f the paraneter (M5 not GPRS) is

not present rror to stelo 10_and after ste&%ﬁ%S I n the exanpl e of

Figure 2), the 1HTher@a§BWﬁM§n@ta & $witehing crptarfpGehert messagaseryicey -

sendi ng t BYSQUEIIST, Rhtuindea messadd be SescLsshi Q%Mvéfgh(méh\ﬁé?gtﬁé pdfeCtd-R and
nve

whtch-t he s naR fhlt?\‘?é‘aﬁ%@q's‘?@ HERST e RETRCRAGR M T IS caSethe ") "
the abtlyeghtevedy embbwb rewitchirig tdemtemvanshont, rriestsag@asewemerSMS-WSC not
ttenpt t
Center noloBERTo et BiE NBAGTRGT Wit Bl C iR HC ol SabieRoms
net wor k", caanet beaeached; throligh ¢he &PREenetwerk rammhmh twas Hespribed irf view
‘of 25 si gagtéul M9- connddion® vifh H§6E 5B e :’ngeéagé b%eﬁﬁgrﬁidﬂhf dafly Use

onIy one hese par amet er s~ and t her eby uce the nu
signal li n@am%ﬁje‘é’e'é% in Usec&ﬁ?&r’@@ F@Sﬁﬁﬁeﬂﬁp%weﬁrt?y the gatewagy makile

par amet®r gwitshinig t&sér fak Shorhthessagei &iteicel mgluddd tHee pdirametstmbbitgn t hat

descri bed 3B9¥ber MS reachable through the GPRS network”.
, When the circuit-switched connection is released, the mobile
services switching center MSC/VLR sends a message (Resume) to the
-« . serving support node SGSN, and on the basis of this message the serving
20 support node can resume the packet-switched data transfer. Since the
- Resume message does not direct the SGSN to inform the home location
‘register HLR - of the fact that the mobile station MS is again reachable,
- insertion of the parameter in step 7 as described above ensures that the short
messages are delivered primarily through the GPRS network. Otherwise an
25 atterhpt‘ would be made to deliver them through the GSM network which at any
rate would perform the paging of the mobile statieon-se-GRRE ety Ustig the
serving support node SGSN. This would cause unnecessary signalling bet-
ween the mobile services switching center MSC/VLR and the serving support
node SGSN. The unnecessary signalling can be avoided by sending the short

30 message directly fo the serving support nade SGSN. |

' Furthermore, if for some reason it were not possible to deliver the
short message in step 9 to the mobile station MS, the gateway mobile
switching center for short message service, SMS-GMSC, detects upon receipt
of a failure report message from the mobile services switching center
35 MSC/VLR that the mobile station MS is reachable through the GPRS network
and sends the short message for retransmission through the serving support



The steps -have not been set out in absol utﬂ'é time sequence. Sone 30 of the
above-descri bed steps may take place sinultaneously or in adifferent
order. SM%’%Q include steps 6 and 7, 9 and 10, 12 and 1FCT{EIS8AeR945,

and 22 and 23. Figure 3 represents signalling in a
simlar situation as in Figure 2. The'only difference lies in that the
nobil e station M5 is detached fromthe 35 GPRS network after unsuccessful
delivery of a short nmessage SM To ensuzg . as rapid delivery of short
nessages as possible, the visitor |ocation register

16 VEGhbde 1IBGENalSincddn cstep e the saber mesbagd apaid pottbeodeliveged! tie HLR

Gescr pt oHFCTREIRESY, chhfo R s TesRd b e s SE il lopbil iR SSIE . 2

1-11 are ttan sgain.aiempt to tRingmit t@ theSmobile station MS thneugihdhe @GP&age

service ceptior M SC forwards the short message SM (Message Transfer)
to the %at eway nobile sw tching center for short nessage service,
Svs-GveG - | The steps shewgdn dugyrend biave nokibeeni saf asdin @bsolite dime t

nessage Segiifshee, but InEWPthe QpRVERRSCHBBD a48p$ PvayPiake BB iRitahat | On
M5 and requests 10 rquting informatiqgn for the short. message (Send Routing
"ot o Tor - Shigny or n ayietaid ordel SUhTRBn B aNRGEE08 108G tdr HLR of the
mobi |l e station. | Each of the pa@métee iﬂit{dl‘ﬁorh@@l_é"sbﬂﬂilac}! w;&r\ﬁgcﬁfvﬁﬂi tsl'gélz an
acknont SSRITAL laye, g BB CARLE Dy RARG0 RRAHLDS: APCE APl halERRS”
SVs- GVEO. and insditions adgy -bel freebncombined tos avbid unmecessaBGSigrmilohge SEheand
the MSONLR,28d6&¥3hQ siddUlling messages may differ from those set out above, but the
' mformation transmitted in the messages is the same. The messages may also
" include more information than what is stated above. _
For the sake of clarity the invention is described above assuming
15 that the primary network is a GPRS network. The primary network can also be
a GSM network. - An operator can also chdose which route or network is the
. primary network and which is the secondary network. |
The accompanying drawings and the description pertaining to them
are only intended to illustrate“the present invention. Different variations and
20 modifications to the invention will be apparent to those skilled in the art,
without departing from the scope and spirit of the invention defined in the
appended claims.



nobil e station MS. Since the acknow edgenent contains both addresses, an
attenpt i deliver the short nmessage through the sery rt
:i":h'odengGSN,%v%r?i’g%#@this is not successful, only thereafter tﬁ%%éwgp ‘
mobil e services switching center MSC/ VLR The acknow edgement.could. =
contain 20 either address only, if the hone |ocation regbj_s,ter HLR i ncl uded
only one address, but in that case the signalling woul hig Shest Hae Beert Re laced
4. The gateway nobile switching center Pg8r short nessage s
SM5- GVBC, forwards the short nessage SM (Forward Short Mes .
e

serving support node SGSN. 25 Claifns: The servi ng support no
attenpts to transfer the short nmessage SMto the nobile station MS but
fails (Message Transfer Failure). Failure may be due to the fact that

the nobile station WA methedtfod delivering shorbdoessaggsoiooa mobile astation
channel congi.ti ' i cSort L.SSi on.
30 Blea R PR, RHTREH REnidiRs RARBLIA dollveMHELST Hiessages ol
failed 5 ofighe retyosks being & pamaly aehupi and the ether @aeheipgrosrcandary
SWi Itcgi Ng GBIk fser thattﬂtﬁiﬁbtsﬁﬁ%éﬂ%stgwtsriﬁﬁggﬁﬁ%toe Ehﬁzéiweﬁﬁa@embi o
i ncl udes a paraneter (no Vi )
swi t chi ng é'g‘?ﬂ“@h %’?ﬁ Ry netwqusgggeclsfb%{;p € %—e%\ﬂ@: hlfg ﬁ%eaﬁ Ftpt to
send short messsge caMndd bdrdeliyereditol thes enubite sstatior cthrawggle ethee pritdaNL R.
17 netwom 7. The serving support node SGSN sets a flag MSNRF

a

- i ndicating t despite attenpts the nobile station has not been:
reached10 information is sent to the home location register on the fact that the

mobile station is not reachable through the primary network,

' the next time the home location register is interrogated about the
routing information for the mobile station, an address in the secondary
network is sent. '

15 2. A method as claimed in claim 1, characterized in that
when the mobile station is again reachabie through the primary network,
the information accdrding to which the mobile station cannot be
"+ reached through the primary network is cleared from the home location
... register in response to a message sent by the primary network,
20 the next time the home location register is interrogated about the
“ routing information for the mobile station, the addresses of the primary and
secondary networks are sent.
3. A method as claimed in claim1 or2,characterized inthat
if the mobile station is attached to the primary network and the short message
25 delivery through the primary network fails, |
delivery of the short message through the secondary network is
preveﬁted. e _
4.'A method as claimed in claim 3, characterized in that if
the mobile station becomes detached from the primary network,
30 ' information is sent to the node of the secondary network on the fact
that an attempt has been made to reach the mobile station but the attempt has
not been successful. ' o
5. A method as claimed in claim 4, characterized in that if
. thé mobile station becomes attached to the secondary network throug'h-the
35 primary network, the node of the secondary network is prevented. from
informing the home location register of the mobile station of the attach of the
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8. The gat evvay mobi | e switching center for short message service,
SMS- GVSC, a Set Message WWAhisish tlmsaee'reﬁmed o the hone 5 |location
regi ster Wﬂ'«”()“l“‘fohe nobi | e statlon ge preferabIl’g’[%QTI%’*KOOZS‘4 -
i ncludes information on the fact t station M5 cannot be

reached t hrough the GPRS net wor no VI a GPRS). 9..
The home | ocation register HLR acknow edges recei pt of the nmessage ( Set
Message Waiting Data Ack) to the gatewag nobile switching 10 center for
short nmessage service, SMs- GVSC. 10. The hone | ocation

[) egi st ert Hhbbilp dsthtion | by delgling efrom(tes sege of th@asetmamdhemdamnsﬁidelhdsz
message sdnorRRtes, o dndNack i, dRefior h e BERE “mage WHeadEiR: i and
sets a f| sjafjdvbbubtheGRiSNpt hds oot begnisuacessfel.nobi | e station 15 I\/S cannot

be reached througI‘BtA rﬁg%dn%ts"‘@falfmb& WW?J%@Q%S@@ ch%&IﬁQ c!a:

i ncluded said infor chlng

center PorcRBRAdra Cﬁﬂsfsa?g%dsm thatepne of tepmebveds hsea R anm&@d) ea

failed deldiugF %%SME@ gre Report) to_the short nessage service
center SM éé 331“% ort nmessage 20 SMfor, later delivery

store
12. The nobil e st a-fl én m%?’ﬁgt 8@“‘1@”6‘91 f' rtmsae?m%a mqbilen statxonf rom
t het GPRS rbﬁnglwmbtdlﬁérém rielbﬁoﬂ@cﬁa;idm of hehwrng anoﬂtmégéégéwdﬁue

SGSN nmak det t

a pagPﬁgerﬁnsgf'gﬁfﬂ&?g’eﬁégfpﬁﬁ?awﬁﬁ H%agﬁatﬁﬁ 0369& ?'?r%%gﬁlﬂngé?rcgﬁaaﬁ(ot h

the 2510ohdteosk ato dhatviattemiptshto seach ribesmohiet statida @%?Spnmdaryemaﬁelt het M.
t ext t t as S

context Al BBy b Rt B8 ERGY! S b el Sl e 2oL,

mnetwork. primary network memgfhsusmendadg fGDFkBestlp'}ﬁ)rthenUuﬂJﬂSGSItatileISames to

the mobi | e(f&ﬂrrﬁ:%'iééltfb%sﬂﬁ% 17 8 ee&m ﬁ%tré B% eA3E Bl MHat'if
rel eased. accor an&ﬁggr%ﬁa se mant of the 1nvention, -the

serving spBPH messageiis weng Fhezw@ ﬁfPffFB%@’ REWOTK SPRABEHON Sout
MBNRF @8) suspep@edandi ng the Vi 5| tor | ocation register MSC/ VLR to set a

fl VBNRF. f _th
: frg?n t he servi ng 1 %;5%‘?'{33% Cellﬁgo 3?@%‘?% ?{3% %g%taﬁﬁa, Est ?ﬁll\:/SCNLR
sets a f| alpadiiMated, and

an indication of the fact that the mobile station can be reached
through the primary network is sent in a failure report message. |
20 8. A method for delivering short messages {o a mobile station
operating in two different networks capable of delivering short messages, one
of the networks being a primary network and the other one being a secondary -
network so that attempts to reach the mobile station are primaly made through
the primary network first, characterized in that if the mobile station
25 becomes attached to the secondary network through the primary network, the
node of the secondary network is prevented from informing the home location
register of the attach of the mobile station by ensuring that the information
possibly held in the node of the secondary network on the fact that an attempt
has been made to reach the mobile station but the attempt has not been
30 successful is deleted. |
9. A method for delivering short messages to a mobile station oper-
ating in two different networks capable of delivering short messages, one of
th‘g ‘networks being a primary network and the other one being a secondary
network so that attempts to reach the mobile station are primarily made
35 through the primary network first, said mobile station being attached to the
primary network, :
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18 as an indication of the fact that the nobile station-cannot be.

reached i %’{33?’4‘&?@& GSM net wor k. This Sheet Has Bdeni Ruépicéd Ng I%ﬁdﬁg,ogztﬁ,‘ gf

par anmeter T RF on) in accordance econd e men

the invention into the nessage sent fr mmuﬂuls'ﬁmng support node SGSN
to the nobile services sw tching center n consequence of which,
a flag MSNRF is set in the visitor |ocation register MSC/ VLR in step

14, it is ensured that the short nessaggQcan be delivered at t he
earliest opportunity when the nobile station registers with either net work. .

\cllvlt hout éhe fl agf beirﬂgr;;aect t'é!nli'zteed)' ih4hat deliedrgraf the%mgbrr@dsagelﬁrdmgﬂg

t t . .
By | necr ti A SedndnuriwBle s, BreVePied B he SHorriRERa0s chbfiot e uglveted
t hr ough m)I:o thB mbﬂé@atimtﬁrebgh@heprimry RBmMR andhit is obwonse dBaigdelveny t )
the gat evays! e a%&m%%?gg%m%&&%g ogBfighky. RERRRASHAHY 68 sutEs

in step 6, e services switching center LR
15 and tfheegheéway m)bl le switching center feor short nmessage service, SMS-

GMBC,__and the signgl qusw%ﬁuewl@sawm@s Qosé%baﬁb's‘iaﬁd@' ded.
The pagi ng woul d have beep carried

e o o Spss At e Brorh gpoabE o] HeiNeripg S B measSB et G -
cannot he. b@ﬁ@%t@@ri&é’lbéﬁgl‘a bhmaGPRSt\mrﬂ«m&thesoﬂhesehteetfémﬁhosédmd ppsage
nster, 29.@?@? b e St o, Gt AR08 DG 8
addr ess10f thioeghdbe Ipginsanyieteork fi frst chara ct erized by steps of
providing a subscriber database with information on whether the
-mobile station is reachable through the primary network,
-receiving a routing information request at the subscnber database,
sending an address in the primary network and optlonally an
- 15 address in the secondary network as a routing information response if the
- mobile station is reachable through the primary network, and
sending an address in the secondary network as a routing
information response, if the mobile station is not reachable through the primary
_ network
20 - 11. A cellular packet radio network, comprising
at least one mobile station (MS),
-at least one packet radio support node (SGSN) connected to a
- digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,

25 -~ .at-least one gateway mobile switching center for short message
service (SMS-GMSC) connected to the packet radio support node and to the
digital cellular radio network for delivery of short messages to the mobile
station,

at least one home location register (HLR) for maintaining routing

30 addresses for the mobile station,
the gateway mobile switching center for short message service
being adapted to deliver a mobile-terminated short message primarily through
- the serving packet radio support node of the packet radio network using the
address of the packet radio network and to attempt retransmission of the short
35 message through the digital cellular radio network in response to a failure

= |1 T11] |
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switching center MBCI'VLR in'response to a routing information request for

'Ithet e re s%ag‘ﬁ at‘th%hQ@HéQYBb n Refiddd8 When this informati OEF%%?%\/‘*%%S}FFM e

| p 15). This has the adva )&, o
I nstance, of elim natJJMI ﬂFﬂBssary attenpts to deliver short nessages
t hrough the GPRS net e nessages cannot be delivered to.
destination. The sane information can be utilized in other GPRS
services as well. The. delgqvery of the short nessage is

dependent on how the nobile 30 station MS will attach to the networks. If

the nobil gepbat n@‘ssaﬁdl rRlefed rONPBS -packet eaeifo isuppbe FOENEtther Koo
attach) first,. the.short stg%”s sent through the GSM network in the

nor mal )}Q ?tf @FW F5ct i ber not reachabl e t hrough
GPRS network" is rthe digitd!, célhﬁargmdw\memulkl beingvadapteddo page tvd atoliler

short nes t e t t wor ks
and att omtated A8 #30 SeHo pafket elo sEPRRTE DS TR, HoomlcRet Tl or

wi t hout Ssueteesk each dintg thee madileestationoisgisimbaBsnsipt atached to both
However, t very of the short nessage will be successful, as the o
nobi | e sta d M5 listens to the GSM control channels and the GSM™ = »==%
paging is carri ed chapactey iz fain fraliihthe ipaeket rdie suppest aede dogsi on.

However, tfwg sfdc%ﬁe%’t\leglwerm ﬁi@éﬁt&t ﬁ‘%ssb eltBehé Bhobirdksteie® support node.
e GPRS network, the

When the nobil e station
serving support .n @@?ﬁ?l\é%d'ﬁaﬁ’r§“pp°r?f‘ﬁaef'ﬁﬁjfaﬂﬁ‘?§‘éﬁ’a§er5"PFEs%adgéaﬂHGut t he

arri vagofrepbet M‘éssa}g]é heeritabvgateway :tnbblle switahimg loentdr for strot mﬁsanR .
which then _del ete not reaghab

t hr ough o rgtaecgﬁ‘bmevteg?pggtﬁgt %qtewary wﬁﬂe%w?c%mg center from re-

transmitting the short message through the digital cellular radio network.

12. A cellwas. packet radn,, network as claimed in claim 11,
~ characterized in that when the mobile station becomes detached from
15 ' the packet radio network, -

the packet radio support node is adapted to insert into the message

informing the digital cellular radio network of the detach an indication of the
fact that the mobile station could not be reached, and

the digital cellular radio network is adapted to mark in its register
20 that the mabile station could not be reached in response to receipt of said

~ indication.

13. A cellular packet radio network, comprising

at least one~mobile “station '(MS) that ‘cah be simultaneously

attached to.a packet radio network and a cellular radio network,
25 . ‘at least one packet radio support node (SGSN) connected fo a
digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,
at least one home location register (HLR) stonng mformatlon on
~which network(s) the mobile station is attached to,
30 chatacterized inthat
the support node of the packet radio network is adapted to send
information to the digital cellular radio network when the mobile station
becomes attached to the digital cellular radio network through the support
node, -

3B the digital cellular radio network is adapted, in response to receipt
of sald mformatlon from the packet radlo support node, to clear the indication
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If _the nobile station attaches to the

m%a attach, the de'l‘(‘.‘ﬁﬁ‘ﬁﬁ)@&ﬁkhe- |
M5 takes place through the GPRS

network using the signalli n connection with Figure 2 .

(steps 13-23). three paraneters, "do not attenpt to send.

short nessage SM 15 t hrough nobil e services switching center MSC/ VLR,

"mobi | € subscri ber not reachabl e t Wdugh GPRS networ k", and "put MSNRF

on", have been used in the second enbodi ment of the invention described
above; t hiposgibly hglddntiteeregisteseon thestact thatoher mebjiei siation cpuldvnet be

signal l'i n%eabheg%idgggﬁgﬂgd t%%gd,'l@ ¥&omé Neéation redfister ACindlicdtid® &f thehese

par anmet ers nay ¢ nupber of signalling 20 nessages reduced as

conpar ed t%ﬁacn‘eogﬁedmobﬂe.statfonoﬁ@et grceligias T%‘%C’tq?éwﬁ -a- neters is

ghm ttted, alhso thet-mgnaielllmtw pw'tcké_at idid Q'étv{dm,n@d:hpﬁsidgscri bed abovg_- .
e steps have no en set out i.n ahsplu equence in igure 3.

Sone of % he ab_ove-a€j€?§tbéﬁ‘est'gﬁé'p?m§aﬁ e&ﬁ#gggagi%ﬂt%%eﬁwl?neoug@r in a

di fferent aftatshed fuspaskepadionetwisrkdneps célidadradio astwérkand 10. 25 - __

of “the i nventi on. 8y SAna e BXtket ReBRCSHPEDE ickle- (S BN, Ebppected™Pg 0T

| ocation rdigitat eellWsCxadioc natwirrkcofferingd to suppertrndiées: as radipointerfades for

att ached taﬁ)@_ dg:tﬁteﬂgc?]éﬁrﬁ%r%m’\pﬁ?mle%&é d to the GSM network or

per forns conbl ne a I'n that case, the short message has been/will be

30 del iNered to that igast enehame dosatiomregister ((hi-Rippioring: indermation) onhe |

parameter is.in use. 10

GPRS netvwg,@s,f,,j‘%gt or p&hisGheg Has Be
short nmessage SMto the m)H“‘ umm
Al l

flag Mehidh sétvork(sh fiee mobileQtatieit Rtaigithegdbst er MSC/ VLR is unnecessary .
and causes superfl uous, signal Lnﬁ.‘. The signalling shown in Figure 4 may - -
wel | be conbi nE# A B tHEFZGh M M8lg shown in Figure 3, but it may al so

be i nple- ment thié support nodessf thequacket rédio rreteoek & adaptediiat sewd anpt to
S o bisdBg 805s A RS RIG KBRS a8 bRy L
a way th%at adaghed to the digital celiular radio network through the support node, said
message containing information on the fact that the indication possibly held in
the registers of the digital celiular radio network of the fact that the mobile
station could not be reached is to be cleared, and
| the digital cellular radio network is adapted, in response to receipt
20 of said information from the packet radio support node, to clear the indication
possibly held in its registers of the fact that the mobile station could not be
reached and not to send to the home location register an indication of the
attach of the mobile station to the cellular radio network. '
15. A cellular packet radio network, comprising
25 .. . atleast one mobile station (MS),
at least one packet radio support node (SGSN) connected to a
digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations, '
at least one gateway mobile switching center for short message
30 service (SMS-GMSC) connected to the packet radio support node and to the
digital cellular radio network for delivery of short messages to the mobile |

stations,
‘at least one home location register (HLR) for maintaining routing
addresses and subscriber data for mobile stations, .
35 - tite home location register being adapted to give the address of the

packet radio network and the address of the cellular radio network in response

res sreer as eeen | || IA) L) R A
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20 one of the paraneters is inseftéd. Simultaneously with the
signalli nqvaggm4bn Figure 4, theistHebiMBls)Beeh Refpaceshor t PES to

the nobil e statron M5 t hrough t he an be carrie gﬁ by
using the signalling described in h Figure 2 (steps

13-23). The signalling shown in 5 Figu carried out for a

dual - node nobile station; a single-node mobi | e station can only be
attached to one network at a tine. FigB8e 4 shows t he out come of
conbi ned .attach. An associ ati on has been established al ready prior to

t he si gnatd anmobilevierminatéd shaghmess8gacrutingaioformatione e @S eviven ithe
(IMSl-att legt ﬁor?%b%tltg l'?éda{d B&h'\@tﬂjo'i'fsady attached to the GPRS network
SINET ThT A g, sup

is 10 per oug e Servin port node SGSN, sinultaneously-
est abl i sh- i nthexhomsslocation segisier Yeingadapleddoigivepsly thenaddressofl y t he

names of #fae packefAARI HretiBIk Re el RIReds dfntheheefl@hl T4URY ARG RAT ON,

t he nunbers messages or steps in Fi 1

ure 4. . ] .
The noi | EESRORSEOP? REMADURIRIS t%h@rtam%%@ﬁgmgﬂ%a infprmation, eBaBIYt o t he

serving supesr the eRsbifGabation is attached to the Paekeeradio onstwaRrér & lthe SGSN
sends an acMOV\A edd enment ,of the attach of the nobile station M5 to the
Iyl radidnany:

GSM net woFR'YEHE BEGPHYR ~ Conplete) to the visitor |ocation
regi ster MSC/ VLR tHéegateiwagwhrerbijerswitching centendes shorbmessage iservice

Commnd: mhetig: A0 AateR o G ENAR E bl deirialdlf St Hedshdel By hehin
VBNRF.10 the serving packet Tadiovsupnost npde «ufithe pagiiet radiovseivark alsing ¢he he .
fllag MSNREgdress of the Pg‘cﬁ@bédié‘%‘i\%ll‘kg ift e REMm@MBLSation f?ééis?%'ﬁ?e@fﬁdihi nto

;
t he nmessage sent e visitor location register in's
unnecessaPJdES$RSl | i ng between the 25 nobile services switching center MSC

and the hone | ocathergstediayt fiobilbRswitchifigueestebyiol hhdrt a8ed&add sepviay 0i ded.
The SaT LG e BB i o et e S 1o 1
st at i o6 Mpacket emtibatdterork or ithrowgghwiitek celtar radio network only, if the home
location register gives the address of the packet radio network or the address
of the cellular radio network only, ' ' .
characterized in that if the packet radio support node does
not succeed in delivering the short message to the mobile station,

20 the packet radio sdpport node is adapted to insert into the failure
report message sent to the gateway mobile switching center for short
message service an indication of the fact that the mobile station cannot be
reached through the packet radio network, '

' the gateway mobile switching center for short. message- service is
25 adapted, in response to said indication, to insert the same indication to the
" delivery report message sent to the home location register, and
" the htme location register is adapted, in response to receipt of said
indication, to store said indication in its registers,
the home location register is adapted to give, in response to a

30 routing information enquiry, the address of the digital cellular radio network
only when said indication is stored in the subscriber data for the mobile
station, even though the mobile station were attached to both networks.

16. A cellular radio network, comprising _
a primary network offering a first data transfer route, -

35. at least one network node (SGSN) in the primary network,

a secondary neﬁi?o_rk offering a second data transfer route,
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receipt. of a GSM attach acknow edgement” from t he servi ng support node 30

SGSN. The n )t(pm pl e can al so bﬁ\ ﬁﬂ%ﬁe@n&eﬁﬂol e sta\t}\,ﬁ}hﬁ&o@%ﬁed

to t he wor k becones attac net wor k en e hone |
B‘ he fact that the nobile
Figure.5

| ocation register does not maintain i
station cannot be reached through the _
shows the signalling needed to deliver a short nessage 35 SM when the

nobil e station is detached fromthe GPB& network but is attached to the
GSM networ k. To reduce unnecessary signalling, the gateway ;
21 nobi | e swigtcléasf orat avolfiler sidtiont (MS)sdbyat samvibee, sivMBafdEdSlyshoul d

- avoid I wor k, since the
pagi ng w laﬁt%%ﬂlaag 3;@@9 %"ﬁ%t@ﬁﬁﬁﬁgﬁ{ ‘}M%§% In the

foll ovvi ng descri ptatdeast lone gatemaybm@rleeswﬂcmcgnwﬁage‘er cshostt BEssage Ei gure

5. : e

short sﬁ%g%ésm&ﬁ/gégq{& %Eansé [”)%‘ar:Sﬁ"Jljféﬁ’eﬁsﬂ‘mJk %rm e %@\A& chf ng

cent er°5omen~orl%i%|d¢elme@ls@‘9§w§bm@§§weswsﬂ@vseb fle statlons 2. The

gat eway nobile SWétQEéQﬂoﬁé”ﬁ&ﬁeﬂ@baﬁé@&égﬁ?ér REFE hfé?ntamm?» ity

i or mat | GHOFGTSAR ARG RbeorRel date fordb ftéi%tﬁ a“d| o for Short
Message) frrom t he themone adation regisiert @il téﬂmnewtesgt?ta%e -
?quZEt "V 0 Bt PR Fo %ﬁsb?%ﬁa@@%&“ﬁ%é SRERGAPENBSHSIR | o
- 10 .response to a mobile-terminated short message routing information enqunry
when the mobile station is attached to both networks,
the home location regisier (HLR)} being-adapted 1o give: au! the:
address in the primary network or the address in the secondary network in
response to a mobileterminated short message routing information enquiry
15 when the mobile station is attached to the primary network or to the secondary
network only, .
the gateway mobile switching center for short message service
(SMS-GMSC} being adapted to deliver a mobile-terminated short message
primarily through the network node of the primary network using the address in
20 the primary network, if the home location register gives both addresses,
- the gateway mobile switching center for short message (SMS-
 GMSC) service being adapted to deliver a mobile-terminated short message
through the primary network or only through the secondary network, if the
home location register gives the address of the primary network or only the.
25 address of the secondary network, _
characterized in that if the network node (SGSN) does not
succeed in delivering the short message to the mobile station (MS),
the network node (SGSN) is adapted to insert into the failure report
message sent to the gateway mobile switching center for short message-
30 - service (SMS-GMSC) an indication of the fact that the mobile station (MS)
cannot be reached through the primary network,
the gateway mobile switching center for short message service
(SMS-GMSC) is adapted, in response to said indication, to insert the same
indication into the delivery report message sent to the home location register
35 (HLR), and-.

* c L M S *
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swi t chi ng center for short nmessage service, SMs- GVBC. The acknow edge- 15
ment cont g, Ngocurrent SGSN addr ess TRQ@nbdi¢1aYBeénhépiadd"

nobi | e stat | on Si nce the acknow edge oth a resglé(ks}%"an'
attenpt is made to deliver the short rresgﬁmnglm&@lgﬂ’ e serving support

node SGSN, and if this is not successful er through the

nobi | e servi ces switching center MSC/ VLR The acknow edgenent coul d
contain only 20 one of the addr esses35i n whi ch case an attenpt would be
made to deliver the short message through one network only.

4. The gat enay nﬂbelhemwr@ccammgre@me&lm) issadaptede #% segpanseviccegceipt

SI\/B—GMSC e ﬁﬁ%@éw hort Message) to.the
serving su%%{) Ibﬂsgﬁf&égw t egesrgfw ng support node SGSN
detects that the th@thar@e dacatiopnregisteniHLB) ifcadanpied tor@iiet eraspRESAdOwOT k
(M5 = @Bﬁo@ﬁhﬁ‘iﬁﬁomgﬁen enqeuxry, the ﬁdd@%g cﬁ‘%é's@goﬁ étvd@ﬁk‘%n gheturns

a nessage on fall Fa&:‘”e“ %rt t.o tE@ﬁ?ft evvay

mobi | & s#Rid: idigatian ie stesd in tha b .
—L_ The s%Whrtﬁoﬁgnmétmdmréesmmésat@chédgo oNRRetwestkeat i ng t hat.

despl e oLt et s 1C K°0kbRodh HedB-DREnt, EET AGRRE g, gaim 15, ©
SMVB- GVBCe K ameec tle rti zee dhiarthratressage SM (Forward Short Message) -to the
ervi 6o sui tohi i nER el B Blerihg hich °"ﬁ03t S CERROS e
mbi | 105 (GFRS. BS\Mistads usmmmmrs@w roneaethe
22 . secondary network.
' _ - . 18. A subseriber data base (HLR) in a telecommunication sysiom,
which comprises two different networks capable of dellvermg short messages
to a mobile station operating in the two networks, one of the networks bein_g a
15 primary network and the other one being a secondary network so that
attempts to reach the mobile station are primarily made through the primary
network first for deliveringghort messaggs to the mobile station, the subscriber
~database comprising subscriber data, routing information and sending means
for sending a response teo a routing information request
20 characterized imthat
the subscriber database compsises memory. means for maintaining
- reachability information on whether the mobile statton is reachable through the
. primary network, and -
. _ the sending means are adapted to be responsive to reachability
25 information and to.include into the response to the routing information request
‘ an address-in the primasy Befwork and optionally an address in the
secondary network, if the mobile station_'is reachable through the primary
nefwork, or ' - o _
an address in the secondary network, if the mobile station is not |
30 reachable through the primary network. '
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the GSM network. Since the nobile station M5 was detached fromthe GPRS
net wor k istening to. the GSM pagi ng channel and the, deI ivery of
Mpe¥REL ogod

t he age SM was successful. 10. TH

services switching center MSCNLR returns a 5 nmessage on successful

delivery (Delivery Report) to the gateway nobile switching center for -
short nmessage service, SM5-GVBC.3/s 11. The gateway nobile
switching center for short nessage service, SMS-GVBC, returns a nessage
on successful delivery (Delivery Report) to ~the short nessage service
center SMSC. 10 12. The gate wi tching centerfor

e on successful
on regi ster HLR of the
~dnbodi nent of the
for -short nessage

short message service, SMS- GMSC,  r etju néyﬁ
delivery (Delivery Report) to t he hgne

nobil e station MS.,, Jn accordance with a'
i nvention, the gat y nmobile switching cente

service, SM5-QVBC/. inserts a paraneter i 5Nt et t he 15 nobil e _
stati oM3/B canndt, be reached through'the’i%?4 i*r (M5 not via GPRS)
into theynessage. The gateway nobile swlg ‘4 1l for short _ nmessage
'service feither inserts par anet er Gignpl1 ci t i it received a '
failurejrepdt fromthe $erving support 5 , fai eJ eport
sent in§ step 6 may also include a paranet er causing i :

par anet ¢f offpbi | e 20 gubscri-ber. : rieachabl e t hrjough (GPRS_net wor into
t he rresggg bent to t BSSBone. | ~4n MS@NL& PSTN he
home | od regi ster - i S
“station wess,nnot be reachec § . .25
14. The short nessage sdbbi- mess¥e for
“del.ivery to the nobile statijo . S _

service center SM SC fiorwar. KBhort - bssage. Transfer)

to the gateway nobile BwWiSGBNg cd
SVB- GVBC (sane as st epel)mie.

center for short nessage senvice, ' ' exam es the address of the
mobi | e station M5 and requegts '
nmessage (Send Routl ng Info for_ Shor t

13 . GPRS

'BACKBONE

11
INTER GPRS
BACKBONE

GGSN

FIG. 1

DATAVERKKO
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Message) from+the home |ocation register HLR of the nobile station (same as
step 2). 3o 98/44640 17. The home | ocation register HLR reﬁ&: s
ssage -

- acknow edgenent of t he request (Send Routing Info for Shor

- Ack) to the gateway nobile _
23 ‘switching center for short nF sage service, SM5-GVWBC. The acknow = .

| edgenent contains only the currert{ MBCNLR addr ess of the nobile station

M5, since the hone |ocation register HLR h&@ a flag "nobil e subscriber M

not reachabl e through GPRS network" set. 18. The gat eway
mobi |l e sw tching center for short nessage ggrvice,. SM5- GVBC, forwards -
the short nmessage SM (Forward Short Messag to the nobi | e servi ces
swi tching center MSCNLR (sane as &tep 8). < 19. The nobile
services switching center MsSC/ VLR, transfersgthe short nessage to the_
nobil e station M5 (Message Transi®r) nornmalfy through 10 the GSM network.
Since the nobile station M5 was @etached frmthe GPRS ~ network, it was
listening to the GSM pagi ng changl and thegdelivery of the short
message SM was successful (same g step 9) .8 ' : 20. - The nobil e
services switching center MSC/ VLiareturns a message on a successful
delivery (Delivery Report) tg.thg gateway bile 15 switching center for
short nessage service, SMsS-G¥C gama as -stgp 10). o - 21. The
gateway nobile switching cengér r short message service, - SMV5- GVBC,
returns a nessage successf@l deliverly (08l very &eport) to t he short
nmessage service ceger_ SM SC-.gsaF% as step@l). m< : 22. The
gat eway nobil e sgh{%hi ng’Eentber fér shgt r._fgssag%;s%rvi ce, N
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the hone i regi ster HLR of the nobile station M5. In | , the
gat eway nggf%44§%tchi ng center for short nessage service, gb@i‘a?g@fﬁ
does not insert the paraneter "nobile subscriber M not reachabl e through

the GPRS network"” into the nmessage. 25 _ 23. The nobile station
agai n becones attached to the GPRSB45  network (Attach Conplete), to the
near est serving support node SGSN. 24. The serving GPRS :
support node SGSN detects that a flag MSNRF is set, clears the flag and.
sends information on the fact that the mobi | e. station M5 is . again '
reachable (Note MS present) to t honme | ocation 30 register HLR

25. The hone location register ‘HgR clears the flag indicating that t he

M5 is not reachabl e through the @RS network. Thereafter it gives both
the SGSN address and the MSCNLR &idress for the nobile station in

response to aﬁouti ng i nformati orfzrequest. 35 By inserting the
“paraneter "nobi’l e subscriber M5 8dt reachabl e t hrough the @PRS networ k"
into the msss@ sent to theﬁoméml ocation - . :
24 regi stﬁ’r HLR in steppd2 amd by maintaining a flagin t@k registers
of the hone I

ocation reghstery HLR, unnecessary si gnalj’_i ng tween the
~gat eway nobile Swi t chi ng center forgshort nmessage seigice, SMs- GVBC,
and the serving , <support fdeGSN i® avoided during #he tine the nobile

station is detaclsds 5 frsm e GRS nggwork. The above garameter can also
be utilized in oghdl Jd-S g z = -
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data transm ssion than short nessages. Mreover, the si gnal I'i ng message .
sent in s S Si gnlfl cant as it produces a change in t at.i on
regi ster %s%ﬁd - It is not worth-while to send tﬁg’rz)}graﬁ.%?gr
"nmobi | e subscriber M5 10 ‘not reachabl e tthrough the GPRS network" to the
honme | ocation register HLR when the nmobi | e station beconmes detached
fromthe network, as signalli ng fof/3  detach only takes place between the
nobil e station M5 and the serving support node SGSN. There is no
purpose for extra signalling towarg the home . [location register, since
it is by no means gertain that att ts are nmade to 15 deliver short
nmessages to the nofkle station durewg the tine it is detached fromthe
network. Normal sighalling is utllged in the invention, thereby

reduci ng ‘'unnecessagy- si gnalling. gt the GSM network had not .
succeeded in delivEing the short nmessage, Hhe above-descri bed :
signal I'ing would hgwe been sli ghtly different. &n 20 that case, in step 12
the Set Message Wagging Data nessage (sane as i@ step 8, Figure 2)

woul d have been -se to the home |ocation regi €€er_and the par anmet er
"nmobi | e subscri ber not reachabl e through GPRg net wor k" woul d have

been inserted intodhe nmessage, exactly as was «lone in step 12 in- the - -

-above descriptio nsertion of the gramaterghg,s the sanme.effeet on the 25.
.operation of t__he%x | ocati on registggr HLR rgggr dl ess of into which

message ~the ga rret er is inserted? e a The steps set out in .
Figure 5 are not absol ute tine se ence. S SSone of the above-described .
steps may take p%% si mul t aneousl y % &n a ttdlfferent order¥ Such steps.=.

i.ncl ude steps 4 and 8, 11 a 21 30 and 22. =

‘Figure 6 represeﬁé%gmal ling inth cmse of"’a‘edgal - mode t el eplfone
that is not capalg%cg’%l nul t@neousl |ng I L gcwt swi t ched@connecti on
(e.g. inaveiteZabl) 2 rece|V|n§ akao pac8e i.e. a'dass B.
tel ephone’ . ThE & & @ES com@Bion. ar uch;;"_'_'“_éﬁ O.EE.:I.E: QuEpénded for
the time the moid & H B s‘gsg_ng_cg_mgcgn WEENERSI € Ehecannect ed
| qL 2 %—e
state, Short mE@@Dares = SvEr d?ag)?tg ;Séd:t—iggzgogim £s€afi on MB in
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25 - existent GSM'channel can be used for their delivery. In the
the nunbers refer to nessages or steps in

fol |l owi ng descri ption,

Fi gure 6. 640 - 1. The short nessage service -center SM SC

~forwards tﬂv 8(1 r‘f ~~- message SM (Message Tr ansfer) to thpcg,zﬁ@y@y%
ssage service, SM5 GQVvsC.

mobi | e swi t chi ng center for 5 short
2. The gateway nobile swtching center I short nessage servi ce,
SM5- GVBC, exam nes thesaddress of the nobile station M5 and requests
routing information for the short nessage (Send Routing - Info for Short
Message) fromthe hone | ocation regtster HLR ofthe -nobile station. 10

3. The hone location register HLR returns an acknow edgenent of ' t he
request (Send Routing Info for Short Message Ack) to the gateway nobile
switching center for short nessage service,¥SV5- GVBC. The acknow- - | edgenment
contains the current SGSN address and the MSC/ VLR address of t he

nobi |l e station M5. Since the acknow edgement contains both addresses,. 15

an attenpt is nade to deliver the short nessage thraugh the serving support
node SGSN, and if this is not successful, only thereafter through-the
mobile =~~~ services swtchinggenter IVBCNLR 0 4. The
gateway nobile switching center or short message service, - SM5- GVBC,

forwards the short nessage SM.;( Rprward Short l\/ﬁsage) to the 20_serving
support node SGSN.

that the nobile station

6. ‘The serving support node-
del i very . attenpt (Fal | ure Rep@r
for. =

5. @he serv{gty support™ node SGSN det ect s
'is s gspended om t he GPRS net wor k.
retu s a nessage.on a failed
e gateway nobile sw tching center-

@&E s
Message
|

sfer

ge
pend
",GPRQr

1. Message Transfer -

2. Send Routing Info For ShorP
3. Bend Routing Info For Sho
4, Forward Short Messa

5. SGSN: MS Suspen

8. Failure Report (,

7. Forward Short

8. Message Tran

9, Delivery Report
10. Delivery Report
11. Delivery Report

[

10

oy

MS SGSN MSCAVLR HLR SMS-GMSC SM-SC



25’short nessage service, SM5-GVBC. In accordance with a fifth enbo!jﬁg%

‘oF the invention, a paraneter (GPRS reachable) is inserted into the
nessage, i ndicating that the nobile station is reachabl e through the
GPRS net wor k i medi ately after the circuit-swi tched connection has
been released. In this case, the serving support node SGSN does not

set a flag MBNRF, since the 30 nobile station is suspended.

7. The gateway nobile switching center for short nessage service,

SM5- GVBC, forwards the short nessage SM (Forward Short Message) to the

nobi |l e services switching center MSC/ VLR 8. The nobile
services switching center MSC/ VLRegransfers the 35 short nessage (Message
Transfer) to the nobile station M5 normally through t he GSM net wor k.
26 In gecopdansfpit te asEineit caspesti Git lthe gpresente inhBENIR ret urns a
message Omh&mCeeSFoviaedel i very (Delivery Report) to the gateway nobile

switching center for i - ' : . 10.
The gateway nobil e sﬁﬁﬁ%ﬁéiﬁyéﬁg £s’ﬁc’ortr ?y%essgﬁ etose&} \W%%'!e st%tlon
SMVB- GVBC, GRerating i twie ditajenbRewnrke sepabledef deliveringDeihon engssagpsrand t o

the shost HEArsREcERMBhafREN@tioRiMegster (HL y
nobi |l e sw tching c%rﬁr E{“?r ShOEt me?s ere,(seFrz{}iocnee, of the %%g%é?bg}%r ns a
d

nmessage orPTEQR¥e8E ViBRy OHsS| poerheingpar e§cqnsary neiwsk hegre thatat i on
regi ster HiRnoptsttoeremshithe mibbiié etathp ate pfrihiag{ié?%@de theughthaaseyayy nobile
5

swi tching CaOLAE Q! ST JPEFRIG SV s Y %r?’message cannot be
delivered to the mobile station through the primary network,
10 information is sent to the home location register on the fact that the
mobile station is not reachable through the primary network,
the next time the home location register is interrogated about the
routing information for the mobile station, an address in the secondary
network is sent.
In accordance with a second aspect of the present invention,
there is provided

5 a method for delivering short messages to a mobile station
operating in two different networks capable of delivering short messages
messages and having a common home location register (HLR), one of the
networks being a primary network and the other one being a secondary
network so that attempts to reach the mobile station are primarily made

10 through the primary network first, the connection of said mobile station in the
primary network being suspended for the time the mobile station is in
communication through the secondary network, characterized in thatif
a short message is delivered during the time the primary network connection is
suspended,

15 a flag indicating the attempt to reach the mobile station is kept
deactivated, and

an indication of the fact that the mobile station can be reached
through the primary network is sent in a failure report message.
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does not insert the paranmeter which indicates that the nobile station M
.¢annot ‘be reached through the GPRS network and which was described in
detail in connection with Figure 5 into the nessage, even though said
parameter were in use, since the nessage received by the gateway nobile 15
switching center for short nmessage service included the paraneter "nobile
subscri ber MS reachabl e through the GgRS network". When t he

circuit-swi tched connection is released, the nohile ervices swtching
center MSC/ VLR sendB a&"ﬂ’é‘g@ﬁ ewlfcge% t“(?p?%oge’fr{ﬁ %esfﬂgpjorlr"?n?féj&é SGSN,

and on the tmgésisobrédiidsd nessage the serving 20 support node can resune the
packet-swi t ched dat a i ragstpbdr. Since the Resunme nessage does not direct

the SGSN t Ofdrna@ganhaesmﬁné&%@feg% a mobfigi tifdn BR Qtfinhé he thactirkhait the
nmobi | e station 'S aalnfrea,able, I nsertion o{t e paraneter in
step 7 a@dé%’l’q"ﬁdc%ﬂ%}% %ngﬁﬁ&nrﬂma&hqﬂqéngmaes mesRagesgasdaPavingl Aver ed

primarily tRpmitedn hbmmatiaﬁtrﬁrsker (GLTFey, Wrzeofthe Jetdbti@TBEingOa! [pdintgrymade
to deliver th m&fhro thI} GSM_ngt .wor k V\hlgaaat an aewouldt
performt henﬁgé‘?r 9@ (?l fie° ﬁBBiolng E‘?'Qgi%rﬁfé) %nﬁé‘ép%sﬁsé‘ﬁg afigEpts to
serving suppedch thedmobSistatidn arevprimaribarrericuthnewss she prigiagy aletwork first,-
ween t he m)?ﬁjégﬁ el vl Pﬁfe%&%@%@ﬁ% enter MSCNLR and the serving support

node SGSN. necéssary srgnattrng can be avoi ded by sending the short
30 nessadfe directlypreviding 8eubsegbsugptahaseodéhsiadmation on whether the

Fur t her mor € dtljief KatiEe PreaRRa6R thgqume%maﬂﬁﬁétW&kt o deliver the

Do Sonc e T ofbeind LSURSNoEPED Rkt ok SCEROIEY Fcor
of a failure report seRdmgg@nf mddrdde iMDbidl riseiryi pefwsk babi ogticediyeran 35
And sends '« RECERRT I IR SREEMED Deiotin s Bol il e HPITrRche RSBV SRy s tEpor
30 mobile station is reachable through the primary network, and
sending an address in the secondary network as a routing
information response, if the mobile station is not reachable through the primary
network. |
In accordance with a fourth aspect of the present invention,
there is provided

a cellular radio network, comprising
35 a primary network offering a first data transfer route,
at least one network node (SGSN) in the primary network,
a secondary network offering a second data transfer route,
at least one mobile station (MS) that can be simultaneously
attached to the primary network and to the secondary network,
at least one gateway mobile switching center for short message
5 service (SMS-GMSC) connected to the primary network and to the secondary
network for delivery of short messages to the mobile stations,
at least one home location register (HLR) for maintaining routing
addresses and subscriber data for mobile stations,
the home location register (HLR) being adapted to give the address
10 in the primary network and optionally the address in the secondary network in
response to a mobile-terminated short message routing information enquiry
when the mobile station is attached to both networks,

REPLAGEMENT SHEET
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27" . node. SGSN. Since in step 9 the short nmessage could not be

‘del i Vered, the circuit-swi tched connection was rel eased and the serving
support node SGSN can again attenpt to transmt to the nobile station
M5 t hrough the GPRS network. 5 The steps shown in Figure 6
have not been set out in absolute tine sequence, but sone of the
above-descri bed steps nmay take place sinultane- ously or in a different
order. Such steps include steps 10 and 11. Each of the
paranet er insertions described in conneégion with the figures above can

be carried out independently of other parameter insertions, 10 and

i nsertions may be f éeh?m@oéﬁﬁﬁ@@ registaro( ILRh hetnss adepted xaive aply the
names of t heddieg8ah!thBdprirassABEENdRYordiHe GHdfdsaNnt tHes Ses@idAYtnetayie in but
t he |nforrrat|03 transg.}téed.l r} thehqr}gssa es is the sane. The nessages
may al sd9 TESPREPEJR AJPECHGIHIMIRAEE SRR &j Eouling: EVOTERRHAD enquiry
For the sak@heh theé anolile sthion vattddhen tosthegaimalyatetaol er & thensegpridary hat
the primry nt%}v\ﬁroé s a GPRS network. The primary network can al so be

LUEA

a GSM net woP rator can al so choose which route or network is the
pri mary networ k andthshigateway trhebite switdhing wenisor for short message seTyiee

i endod t o IPACMILD) BRfhg' 28aBRECId BLliogr o oR et Shor, measBean
modi fi ca0 oRBMEst theough Hig hefwark npdeof dpd arieary NEtwerksesing the agdiesstRe
art, W fRoptimeAPAEENdIE, if frRhéme |SeAaRM aiyistengivet bth khardsaeent i on
defined in the ﬁpep%na?gvgaflr%'ogﬁé switching center for short message (SMS-
GMSC) service being adapted to deliver a mobile-terminated short message
through the primary network or only through the secondary network, if the
25 home location register gives the address of the primary network or only the
address of the secondary network,
characterized in that if the network node (SGSN) does not
succeed in delivering the short message to the mobile station (MS),
the network node (SGSN) is adapted to insert into the failure report
30 message sent fo the gateway mobile switching center for short message
service (SMS-GMSC) an indication of the fact that the mobile station (MS)
cannot be reached through the primary network,
the gateway mobile switching center for short message service
(SMS-GMSC) is adapted, in response to said indication, to insert the same
35 indication into the delivery report message sent to the home location register
(HLR), and
the home location register (HLR) is adapted, in response to receipt
of said indication, to store said indication in its registers,
the home location register (HLR) is adapted to give, in response to
a routing information enquiry, the address of the secondary network only when
5 said indication is stored in the subscriber data for the mobile station (MS),
even though the mobile station were attached to both networks.

REPLACEMENT SHEET
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28 . C ai ns: 1. A nethod for

‘del i veri ng short nessages to a nobile station operating in two

di fferent networks capabl e of delivering short nessages and 5 having a
common home | ocation register (HLR), one of the networks being a

primary network and the other one being a secondary network so that
attenpts to reach the nobile station are primarily made through the primary
network first, c har acteri zedinthat if the short nessage

cannot be delivered to the nobile station through the primary network,
10 information is sent to the hone |ocation register on the fact
that the nobi | e station is not reackgble through the primry network,

the next time the home | ocation register is interrogated about the
routing infornation 8FCARENGROWEFR as fHfthoASPast ofdhf dgesert drentdenndary
network i s seate idSprovided 2. Anethod as clainmed in claim1, wherein,

wh th bi | t at h th t k
the i nf oPfiatt on accor di AGUPSCTbS GrRchETR ARRhiT & GISRIRUERIEE S Bached
t hrough t he whichrecomprisesotwo different ndtemriesi chpabietdfeddliveting ahatti messagest er

t h
Ingx: etsr)?rgstehté)o ﬂuéﬂ?l?ocaf[?or?saéral?%gtln?he two B ?ﬁg"&?r’cﬁet@%works beinga. - €

1 on" T &g |S|nerroa
i nf or mati on Prynanhdawypil @nsk élw obther k@%d’d&légsésswoﬁdﬁy phetierly stdhat

secondary ne I aim
1or 2 meréét:ﬂén’rhb?s & ﬁéa%%“ihe mobile statl?n are ﬁrmﬁxl?%geéi tﬁl%dﬁha!h'éeﬁnﬂn%r)ﬁ

net wor k &%d E’W%kgﬁt %@%’H&Q”Eéh%ﬂ?s!?%‘?%s t&h%tghge platiggy {rergy 9 mar'%er

fails, database conﬁtﬁ'lsﬂrngEMbQénliehQia‘-‘eﬁofdutiﬁigSﬁﬁﬂmdhthséﬂﬂﬁngeﬁeaﬁlar y
network is d.,as clained in claim3,

wherein if tﬂ% sﬁgﬁlqgea g‘?sﬁonSﬁ toa r%@ﬂ%ﬁ%@@@fﬁ%ﬁ%‘?ﬂ‘? %’tom the primry

networ k, i nformationchs saot etrd 2dd inddet 30 of the secondary network on the
fact that an attenptag,ReaBefadtdRe’ &Brises memory means for maintaining
30 reachability information on whether the mobile station is reachable through the
primary network, and
the sending means are adapted to be responsive to reachability
information and to include into the response to the routing information request
an address in the primary network and optionally an address in the
35 secondary network, if the mobile station is reachable through the primary

network, or
an address in the secondary network, if the mobile station is not

reachable through the primary network.

REPLACEMENT SHEET
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the nobile station but the attenpt has not been successful

*5. A nmethod as clainmed in claim4, wherein, if the nobile ﬂm r ¥
beconmes attached to the secondary network through the priary ngEM,'ENI SH}EE.!
node of the secondary network is prevented frominformng|the Eorre Iocatiwn
35 register of the nobile station of the attach of the noRilje $7adi6ni%8§
del eti ng fromthe node of the secondary network said|informtion _on
the fact that an 8 29
attenpt has been made to reach the ITD%HE station but the!
been successful. Claigns:A nethod as clained in any one of the
precedi ng clainms, wherein one of the networks is a GPRS network and the

renehgen”t b nont 1o AiBelt? for doaring fertEas 0eet B anrabubRler
OERD] o) At S e copai it e o
and the %t ﬁ%rl\'ﬁ{?né C&E&'ﬁé“;‘%ﬁ%ﬁ?&g}% registq{e%)k%gg qf[@? QE{%%% é)emg Peach

t he nobi | e pinzarnyonetwarkpandrethiel pthendend (baihg oagéeadnelapy inedwyprinsowothatf i r st ,

th | | Ll LARn ity Fid '
Cpooans A ST Rob1S SR 2 Pimanty RAdBiNo05! 08 by

suspended for t

;&gugh

the secondd¥8fWREt fisttk Clta & te aized enr thatzf dha short Haessage canpokRer t
ressage | s qEaleNear RANGINbDIE 8ok RULARNBIDIRATY HeRkioA k connection is
suspended, . a flag jndicatin atte 0,feac e nmobil e
stati ons?&s kept infoamation i @%’?t tg&be%omg location regg%ﬂeri %iﬂ?:eafq%ﬁﬁ% thene
fact that trhebitesiatiends abt machabletbroerctnedorimanyt ietowogky, t he primary network
I's sent in a failunfereReHE%SS 3de location register is interrogated about the

routing information for the mobile station, an address in the secondary

network is sent.

15 2. A method as claimed in claim 1, wherein, when the mobile station
is again reachable through the primary network, the information according to
which the mobile station cannot be reached through the primary network is
cleared from the home location register in response to a message sent by the

primary network,

20 the next time the home location register is interrogated about the
routing information for the mobile station, the addresses of the primary and

secondary networks are sent.

3. A method as claimed in claim 1 or 2, wherein, if the mobile
station is attached to the primary network and the short message delivery

25 through the primary network fails,

delivery of the short message through the secondary network is

prevented.

4. A method as claimed in claim 3, wherein. if the mobile station
becomes detached from the primary network, information is sent to the node
30 of the secondary network on the fact that an attempt has been made to reach

the mobile station but the attempt has not been successful.

5. A method as claimed in claim 4, wherein, if the mobile station
becomes attached to the secondary network through the primary network, the
node of the secondary network is prevented from informing the home location

35 register of the mobile station of the attach of the mobile station by deleting
from the node of the secondary network said information on the fact that an

) A T




8. ‘A nethod . for delivering short nessages to a nobile sta BEPL%Q‘EMENI $HEET
im two different 20 networks capabl e of delivering short nesgap eﬁ ssag

and having a comon hone | ocation register (HLR), one of |he ref vwiiikd993
being a primary network and the other one being a secondafylLnetwork so
that attenpts to reach the nobile tion are primarily de through

the primary network first, characterl zed bystepsof 25

provi di ng eathanbpthasé]eedamadeste ngiach thef mobié istaticom buh i attenipd has nobbi l e
station is g Sshfirough the primary network, receiving a

routing |nforma I on_request at the subscri ber dat abase,

sendi ng an address & rﬁmﬁéhw ageigimest inany omelobiits pmeﬂylgacrlalms veliRreifss in
the secondagpye BEMMEWRPKSIsIPEIFRY nbRESKBHd P cf(tﬁép%ar%%s d ESMRetforrobi | €
station s reachabl hr OL{gh E)‘h a({i)rl mary net wor

sendi ng 2n address ed Jied E‘;J'Vﬁ@f‘%$*k°f§§“§5$%ﬁﬁsl k3 @ mobileyistalialt i on

responie lcﬁpérbﬂngmbl beo sdifieicpn netwaeks reepebiblot @élfv‘éﬁﬁb hh@ﬁﬁhb@@ég’es
net wor

| 1 ul d
e R DA € o S e B Bl e
| east one negtwerks rasirg (BESiNanynnetveorkr andrfhenethssr &ne being a secondary

2? | cast Onréetwotgk fsosgﬁgt?%géﬁ‘\ﬁiwﬁttwoﬁé%&f ftleré'lﬂgb Sﬁ@?f?é’l’g éjrgt erlﬁ%ﬁ[}swﬁ% ggt '?o
the pri mér ytARegRENE RABaY Ne O@e&réhdaewqmm of said moblle statioyin freast

one gat ewayprifdlihy enetwotic ety CMRIndear f&Maké tiRESAYE mobile station is in
communication through the secondary network, characterized in thatif
a short message is delivered during the time the primary network connection is
suspended,

15 a flag indicating the attempt to reach the mobile station is kept
deactivated, and
an indication of the fact that the mobile station can be reached

through the primary network is sent in a failure report message.
8. A method

for delivering short messages to a mobile station operating in two different
20 networks capable of delivering short messages messages and having a
common home location register (HLR), one of the networks being a primary
network and the other one being a secondary network so that attempts to
reach the mobile station are primarily made through the primary network first,
characterized by steps of
25 providing a subscriber database with information on whether the
mobile station is reachable through the primary network,
receiving a routing information request at the subscriber database,
sending an address in the primary network and optionally an
address in the secondary network as a routing information response, if the
30 mobile station is reachable through the primary network, and
sending an address in the secondary network as a routing
information response, if the mobile station is not reachable through the primary
network.
9. A cellular radio network, comprising
35 a primary network offering a first data transfer route,
at least one network node (SGSN) in the primary network,

R




5 servi.ce (SM5-GVBC) connected to the primary network and t pREREAGEMENTaSHEET
“network for delivery of short nessages to the nobile statiops
at | east one hone | ocation register (HLR) for maintaining rputi

Y AUG 939

addresses and subscri ber data for nobile stations,
| ocation register (HLR) being adapted to give the address 1p |
network and optionally the address in the secondary networkjin respohse
to a nobile-termnated short nessage roupi ng i nformation enquirty when
the nobile station i s atfache t he hone

t th network
| ocation register §BEE)" Hﬁgﬁﬂgﬁ%mﬂ@ 5‘?%9‘%%3? tfapsfer roUlgidr ess in the
primary network oratt leeshddnesmobilet batisac (M&Ar thatetanr bei sinditanetpsehse to a

Tobi 1 6 st A1 edo I B R YRk dld R SR B KL 1t secondary
network only, at least one gatewsyt mebjlensbitehing wiender far short enessageshort

nessage =S | m ' | -8 I nat ed
shortgngs%&g&go(syj:%ri I tﬁbgggﬁnlt%h@g@rﬁgmﬁentg@ék %’?‘Httﬁe"%%éﬁgpgsw wor k

usi ng the & o gplivery ofehast mpgsggetadbernobiie sialionsne | ocati on regi ster
gi ves both addr essgtsleast one home locafidie régicRre(HLIFOPdremamtaiding goweiy er for
short rress%?qe{ %SI\/B— be\ﬁ% %I’\{I ce B@I n%t.adapt ed to deliver a

nobi | e-ter & E%SEHSFP RE'S éjzaa ormg "ﬁa 'PHR primary network or only

t hrough t he secondiheyharee Waedtioni regtsher (2. R)dveing edapiaxhta gigedheradgiress t he
addr es f. t | : ry

et wor 0 in 8 R/ HetlRH 3R iofEl ' Bdgress I IRE RRBASINMAREAFHETY
node ( SGSNEsgease fota mobilgrtaraitnted shwirt messaget ieatisgonformatioagendwry he
mobi | e st ajyhen thé/Mabile station is attachelt® Uitk wRthorkgde (SCSN) is adapted to
insert into the fa Iuge re orb 30 me?sagg'r%egt.to t.he ga evva\y rmFlg_?

swi tching center f REE: '9raLe Jegister ) b&ingspEa §° S8 RAIYcHS on of
the fact taddiresbennibei pemathahetworkMs) the addmssoh the securivady tfetwodhin he

pri mary, networ AL . i . cepter. for
short ,35525;&2’0&?\}&% mobil.e E%Wé‘%gfgi::flf%asgﬁgd'l"?ﬁtw 'Ié"gg}g{r.\églgﬁt %ﬁ@éﬁd

i ndi cat i onwheo thaseoehile: siatien incattach eipimanytnetvek detd therseqongery
message sefbiidtkidiy,home | ocation register (HLR), and

the gateway mobile switching center for short message service
(SMS-GMSC) being adapted to deliver a mobile-terminated short message
20 primarily through the network node of the primary network using the address in
the primary network, if the home location register gives both addresses,
the gateway mobile switching center for short message (SMS-
GMSC) service being adapted to deliver a mobile-terminated short message
through the primary network or only through the secondary network, if the
25 home location register gives the address of the primary network or only the
address of the secondary network,
characterized in that if the network node (SGSN) does not
succeed in delivering the short message to the mobile station (MS),
the network node (SGSN) is adapted to insert into the failure report
30 message sent to the gateway mobile switching center for short message
service (SMS-GMSC) an indication of the fact that the mobile station (MS)
cannot be reached through the primary network,
the gateway mobile switching center for short message service
(SMS-GMSC) is adapted, in response to said indication, to insert the same
35 indication into the delivery report message sent to the home location register
(HLR), and

* c L M s *




31 , . the hone | ocation register (HLR) is adapt ed,rREPLASEWeSHEET

"to receipt of said indication, to store said indication ifnfits

regi sters, the hone | ocation register (HLR) is|ac aplzdgpg 9
give, in response to a routing information enquiry, the addre ﬁg
secondary network only when 5 said indication is stored in the'subsertber——-I
data for the nobile station (M), even though the nobilejstation were
attached to both networks. 310. A ceI | ul ar radi 0 network—as

claimed in claim ere r can_ determ ne_ whi

of the networks (éﬁﬁ\g{] Mcq%@ntrggls?ely\@-g_%)sg ?ﬂemp'}elsﬁﬁﬁe ﬁ%f?\%"f'R{:and
whi ch one efsaidndieationd éo ptaretseit indickfion in its register4,l. A cel l ul ar packet
radi o network acc [ | one
iRl (Ngg"g tﬂgmé‘?o&lﬂ%nn?ea|st§|o{m_l§ffsn§’daptgd 10 give, in re@on s%afé node

one 'packe drd suppor
(SGSN) corméuting information engyityathecaddresaof m@isecmdawmetwowkemnlwh@

suppor t snoglag lﬂdfcéﬂbﬁ is rgtéfefdaﬁ\etﬁé)éubscnt{é?%(ﬁ*a %Wthﬁhﬁ@bﬁé‘ts@aﬁdﬁﬂﬁlf%r Wi th

nobi |l e station 1 east one g%geway sWwtc center

for short S¥ALHIRT theg@?b}lé‘cﬁat@we@@@?ce% pHunelwarke packet radio.

support node and tmthﬁcellulaﬁilrﬁdtoaheﬁﬁbﬁkma@r clafle@ inetirink of CWhéi%in vwery of
short nessages o

| ocation r®@& Pptf'h C?%Feﬁm%}”ﬁl%o?%ﬁf %“%W%E%K%E@s?%&) Prgrt;?l e

station, beused asthe prlrmm'ygwtwmdwamﬂ)wmcm ane &shhegecemday rfenmvoédqort
messagegservi ce Lbﬁ'cgﬂulapﬁg{:lﬁéi ré&’odrﬁaltbv\ﬁﬁ{a c{mmgdt% JSHTHNasA ﬂrIE’H rt
message primrily t

g pac Support e of the
packet radi o net V\Dﬂ(e%ﬁ@@f’m@”e statmu@\é 5 of the packet radio network and

to attenpt retransgi fsds?ord pabRetSHYIid support node (SGSN) connected to a
digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,

15 at least one gateway mobile switching center for short message
service (SMS-GMSC) connected to the packet radio support node and to the
digital cellular radio network for delivery of short messages to the mobile
station,

at least one home location register (HLR) for maintaining routing

20 addresses for the mobile station,
the gateway mobile switching center for short message service
being adapted to deliver a mobile-terminated short message primarily through
the serving packet radio support node of the packet radio network using the
address of the packet radio network and to attempt retransmission of the short

25 message through the digital cellular radio network in response to a failure
report message received from the packet radio support node if the home
location register gives both addresses,

the digital cellular radio network being adapted to page the mobile
station through the serving packet radio support node of the packet radio

30 network each time the mobile station is simultaneously attached to both
networks,

the packet radio support node being adapted to, in response to the
packet radio support node failing to deliver the short message to the mobile*
station, insert into said failure report message sent to gateway mobile

35 switching center for short message service information preventing the gateway
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25 message through the digital cellular radio network in resp EH.A@EMENT SHEET

failure report nessage received fromthe packet radio suppo

t he hone | ocation regi ster gives both addresses, i}m
digital cellular radio network being adapted to page the nobijfe "Q%Q
t hrough the serving packet radi o support node of the packet rjade

network each time the nobile station is ghmltaneously attached to both

net wor ks, t he packet radi o support node bei ng atapted—to-ih
response t‘?nﬁﬂ?i?e swntcﬁﬁ«@kEén@aGh&n%&aﬂgﬁmﬂﬁg%faaérh i w’éu hh@eshort
nessage to 't tion, 1nsert to sai fal ure repo t nessage

sent to gatC@Q\lé@J C@BB?F@@QT@WP%l ng center for short message service
lg)gf ormati OB IOF even':1|zwhg\ t:élmmtepmy radio network asE claimed i r|1n claim 1t1 wherein,
nmobi | e swi tchi.ng, genter from,r n ort message
Shr ough t navhen i EERIE YRR FleomeRE bRl it the Batkst AR AR
cel | ul arspacket radhe mkabnddl@supﬂ)m medensladapiem tblinsedhémteithe messagieen t he
nobi | e st at.] t
'he packet PEATBTEIE Hdleh BENERL AR helfs of The q¥lath 3| ficktion o the
i nformi ng tfaet magth@mo@émsmtmn eciid oohbewaatmem‘ ange det ach an | nd| cat i on of
the fact that tiig dﬁgﬁél' Eelfhidt l‘a‘aﬁb ﬁ%ﬂh@rkn@taé@ptéé%%grk #its register

the digital cel]lular, radio network Its register
that the nobafaheraekishsidondcalds nas P%é@g‘é@q i r’%%ﬁ?ﬂﬂ%eetq 689%%?";1536# sai d
10 i ndi gat ||ﬁﬂlcatlon 13. A cellul ar packet radio network according

tcgnclbgl TST: ?n’“ fggg(r)'uz €% cellular packet radio netwo%sécco'}‘gmg% él?n‘?é %drﬂﬂné P@ t hat
at least one mobile station (MS) that can be simultaneously

attached to a packet radio network and a cellular radio network,
at least one packet radio support node (SGSN) connected to a
15 digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,
at least one home location register (HLR) storing information on
which network(s) the mobile station is attached to,
the support node of the packet radio network being adapted to send
20 information to the digital cellular radio network when the mobile station
becomes attached to the digital cellular radio network through the support
node,
the digital cellular radio network being adapted, in response to
receipt of said information from the packet radio support node, to clear the
25 indication possibly held in its registers on the fact that the mobile station could
not be reached and/or not to send to the home location register an indication
of the attach of the mobile station to the cellular radio network.
14. A cellular packet radio network according to claim 9 comprising
at least one mobile station (MS) that can be simultaneously
30 attached to a packet radio network and a cellular radio network,
at least one packet radio support node (SGSN) connected to a
digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,
at least one home location register (HLR) storing information on
35 which network(s) the mobile station is attached to,
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attached to.a packet radio network and a cellular radi o netw

at l'east one packet radi o support node (SGSN) connected to a %@Lﬁ’ﬁﬂ

cellular radio network offering to support nodes a radio interfaae for
ch

packet - switched data transfer with nobile stations, 7 AUG 098
one hone | ocation register (HLR) storing information on
network(s) the nobile station is attached to, t he support
node of the packet radi o network being &sapted to send 20 i nfoermration-t.0

the digital cellular radio network when the nobile statio beconges
attached to the di@ﬁ%ippeéﬁ'? ea?‘{tthgcf?ﬁ?kﬁéf%ﬁ’ REfWPELRAING REaRIRTHG §en

node, a message tot bie clifigi‘télabalf;ﬂéﬂ vhEib néﬂ*&kn%ﬁﬁrméoﬁhmleaé@mcﬂd, in
response tQ r | aid.information. fromthe packet, radi o support
node, to c?%%?m?%ea%%%hfghd@cg% ﬁS'%S%"gFT { gfod ne ?‘?‘strﬁ%g@ttgﬁss‘ﬁorpot e fact
t hat the nobdéessidatriassageutahtaining inforetior aohdide sfadi dhatntie tndisatimh t o t he
home | ogat | ; | 3Te )l | - f '
stati on%t ob€%éﬁlgg1ﬁ?%ﬁg$@§gﬁ%é%e fvl\tgglg.lgltai cgfluIEPFad%tr%‘f\q%& ?Aftt(eglf u Qrg?packet

radi o net viiekmabte statiog aidnat he seadhipst isde g cleared, and at |east one
mobi | e station (MShel Bjitaf ali0Rr Siadit trRAREHS being Rfabtcd1erh ré&spbrizecist
radi o net\/vorkgﬁndf a .(ée.l ul ar. rﬁﬁl 0 network, . att I easﬁ one
packet r adi®SeRIpPoP 2 IGIRMEEBENT O it REE ! gdip suPpordinade, OIPALIE radio
net wor k of ingligatipnt possilpp dietd imoitke segistesslbbthenfaet trateth&anobile station could
packet -5 AR N ' R T | east
one horr@ I ég{;ﬁg({%%l@eé éﬁ g'rﬁo ﬁﬁ%ehgttgﬁﬁhdﬁfrﬁ% ié%g@?oﬁagésﬁe%gnmqlgﬁh%%t% \t;vor k(s)
t he mobi | ethex atagnof Kieanebidheietion to the cellular radio network.
33 15. A cellular packet radio network according to claim 9, comprising
at least one mobile station (MS),
at least one packet radio support node (SGSN) connected to a
15 digital cellular radio network offering to support nodes a radio interface for
packet-switched data transfer with mobile stations,
at least one gateway mobile switching center for short message
service (SMS-GMSC) connected to the packet radio support node and to the
digital cellular radio network for delivery of short messages to the mobile
20 stations,

at least one home location register (HLR) for maintaining routing
addresses and subscriber data for mobile stations,
the home location register being adapted to give the address of the
packet radio network and the address of the cellular radio network in response
25 to a mobile-terminated short message routing information enquiry when the
mobile station is attached to both networks,
the home location register being adapted to give only the address of
the packet radio network or the address of the celiular radio network in
response to a mobile-terminated short message routing information enquiry
30 when the mobile station is attached to the packet radio network or to the
cellular radio network only, |
the gateway mobile switching center for short message service
being adapted to deliver a mobile-terminated short message primarily through
the serving packet radio support node of the packet radio network using the
35 address of the packet radio network, if the home location register gives both
addresses,
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. . . o
t he support .node of the packet radi o network being adapted t .l
‘rmessage to the digital cellular radio netwrk when the nobil éﬁa;%elaﬁEMENTaSHEET

beconmes attached to the digital cellular radio network throygh the support

node, said message containing information on the fact that thd i hdi Ml%’lm%
possibly held in the registers of the digital cellular radi¢ network of the
fact that the nobile station could not be reached is tojbe cleared, an

the digital cellular radio network bei rgg adapted, in response—tg

recei pt of said i ntf or ma%i on frort] t he packet radi o support node, to clear
t he i ndi cati ont5o92i8WaY KRPRIlg $wWitchings GrateE for osharhdnessage: Baviese
nobi | ;e st abéipg edaptkdlfo rdnlivbataﬁ] eﬁcﬂsitgiteﬁﬁm?atfﬁ él@orﬁ@}ﬂdséfgét _hﬁrdl?ﬁe ttHrm]@Cfit i on
regi ster an_indi | e attach,o . mobj l e s ion e
ol ul ar - BaPtPt Bl PRNErk or tnrBfart thé Shultar ol Rebyot ikl F o iEt wor k
accor di ng locatibairagiterq@ivgs the address of the packet raatio Ineagorkooretherdddresst at i on
(MB), 5 of the cellul rrﬁBic% ﬁ&%rﬁpﬁllypa(:ket radi o support node ( SGSN)

P C_Leé dal gita ar’

connected o a cellu radi o network offering.to support nodes
a radio interface & packetgadiresuppart nasaiisrdapted dngsesponde 1o inedpacket

Shor eSS SRR Lo G e e B oD S, o
rode and ¢ st into b, iue (Eport rBssaga S5k de s I HEGEIaEr SLANISHor 1
Imassages t oehfee foplsHoet Pibsshgei sesice an indication of thad factaidiat dhe ﬂgnobﬁe

ocat i regi.ste ti NG resses an
subscri ber g@%&?’@ (#’a&wakg%lrkgégﬁtrﬂéﬁémr@pé%t radfo netw{%ﬂg honme | ocati on
regi ster being adapiedgateway veobite sdivhings cefitarhfor shorpavkesageadieovinet wor k
and the adgéﬁﬁggfagélf iR Fesptrte {AEHIQ INGEUMIK thIné&t RYEEmeTintiRafo

t
nobi | e-term hor't rressage routing | nformatjon enquiry when t?\eo
mobi | e st ath®AelerdrereThBLssaogsent kuthrohege location register, andi he hone

| ocation register ked Remredapatsh tayigtey & adipethin RBBOASS t@Teceipt sihgaigacket
radio n vvorcr o t he g)q'dresqs.nﬁigaé.he.cetl lular radio network in response
to a nobi | NYSFYAM AP SEPTEREH R84 1S EBBRE P nf or mati on enquiry 30 when

t he nobil e st ati onthe hatrtealtication segisterdeaikg tadaptid to givep ik respdreset toea

cel lul ar ragi :anl : ' ' i ng
cent or - or "y FifsdudTlehauing, the addisss, of UiE SRFFHBIYEP TGS S¥hIGR

Tobi | ¢- t or FARAMNPTS G THRISBURIE Iprstead Iy thersikperiber data for the mobile

station, even though the mobile station were attached to both networks.
20 16. A subscriber data base (HLR) in a telecommunication system,
which comprises two different networks capable of delivering short messages
to a mobile station operating in the two networks, one of the networks being a
primary network and the other one being a secondary network so that
attempts to reach the mobile station are primarily made through the primary
25 network first for delivering short messages to the mobile station, the subscriber
database comprising subscriber data, routing information and sending means
for sending a response to a routing information request,
characterized inthat
the subscriber database comprises memory means for maintaining
30 reachability information on whether the mobile station is reachable through the
primary network, and '
the sending means are adapted to be responsive to reachability
information and to include into the response to the routing information request
an address in the primary network and optionally an address in the
35 secondary network, if the mobile station is reachable through the primary
network, or

!




the‘sefviﬁg packet radi o support node of the packet radio network using the
35 address of the packet radio network, if the honme |ocation register gives

bot h addr esses, 34
the gateway nobile switching center for short nessage service bei ng
adapted to deliver a nobile-term nated short nessage through the packet

radio network or through the cellular radio network only, if the hone

| ocation register gives the address of tl3g packet radi o network or the
address 5 of the cel Aoladdresdlii® thet nJ . t he packet
radi o supporteaepds|d ﬁlrag@.m_led .i’?l@rs\égéﬁﬂgly g%t"‘for% fdbremobile statibirp jss pgpor t
node failing to deliver %ﬁmﬂpﬁﬁwﬁﬁﬂamb to the nobile station, to
insert into the failure report nessage sent to the gateway nobile sw tching
center for short nessage service an indication of the fact that the nobile
10 station cannot be reached through the packet radi o network,

the gateway nobile switching center for short nessage service bei ng
adapted, in response to said indication, to insert the same indication to
the delivery report nessage sent to the hone | ocation register, and

the hone | ocation register is adapted, in response to receipt of said 15
indication, to store said indication in its registers, - the
hone | ocation register being adapted to give, in response to a routing
i nformation enquiry, the address of the digital cellular radio network
only when said indication is stored in the subscriber data for the nobile
station, even though the nobile station were attached to both networks. 20
16. A subscriber data base (HLR) in a tel econmuni cati on system '
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whi ch conprises two different networks capable of delivering short nessages
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(§7) Abstract

The invention relates to delivery of short messages to mobile stations and particularly to delivery of short messages in
mobility—supporting packet radio networks that use a mobile communications network as an access network, to a dual-mode mobile
station in a situation where the mobile station is not reachable in the packet radio network. The object of the invention is to minimize
unnecessary signalling, The invention is based on the fact that parameters controlling the network elements are inserted into the signalling
messages and a flag indicating the state of the mobile station is inserted into the home location register. In the method and radio network
of the invention, the signalling messages may contain parameters by means of which 1) delivery of a short message through the secondary
network is prevented, 2) information on the fact that an atternpt was made to reach the mobile station but the attempt was not successful
is sent to the node of the secondary network, 3) the node of the secondary network is prevented from informing the home location register
of the mobile station of the attach of the mobile station to the network, 4) information is sent to the home location register on the fact that
the mobile station cannot be reached through the primary network, and 5) information is sent to the gateway mobile switching center for
short message service on the fact that the mobile station can be reached through the primary network even though the short message was
delivered through the secondary network.




