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22.9.4 Procedures in the HLR

Theinitiation of the processis shown in subclause 22.1.3.

Once aMAP dialogueis established, the HLR may handle the MAP_PROCESS UNSTRUCTURED_SS REQUEST
from the VLR. This message contains information input by the user. If the alphabet used for the message is understood
then the message shall_either be fed to an application contained locally in the HLR or to the gsmSCF. If the alphabet is
not understood then the error "UnknownAlphabet" shall be returned.

M essage Destined for L ocal Application

If the message is destined for the local USSD application then the HLR shall transfer the message to the local
application.

The HLR may subsequently receive one or more requests from the application which correspond to the
MAP_UNSTRUCTURED_SS REQUEST or MAP_UNSTRUCTURED_SS NOTIFY indications. These shall be sent
transparently to the VLR. When a confirmation is received from the VLR this shall be returned to the application.

When the HLR receives the result of the original operation from the application then it shall passthisto the VLR and
initiate release of the CM connection.

M essage Destined for gsmSCF
If the message is destined for the gsmSCF then the HLR shall transfer the message transparently to the gsmSCF.

The HLR may subsequently receive one or more MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY indications from the gsmSCF. These shall be sent transparently to the VLR.
When a confirmation is received from the VLR this shall be returned to the gsmSCF-.

When the HLR receivesa MAP_PROCESS UNSTRUCTURED_SS REQUEST confirmation from the gsmSCF then
it shall passthisto the VLR and closes the MAP provider service.

Error Handling

Both the VLR, the USSD Application and the gsmSCF may initiate release of the MAP service at any time. Thisis
handled as shown in the diagrams.

The procedure in the HLR is shown in figure 22.9.4/1.



Process MS_INIT_USSD_HLR

\[Figure 22.9.4/1: Handling of mobile intiated USSD at HLR. K

NULL

Receive_
Open_
ind !

OK

Wait_for_
service_ind

MAP_P ROCE
UNSTD_SS_
REQUEST_ind

Ss_

Op erator Detemined
Baring of SS
Management

22.9.4_1.1(2)

Arrows to leftare to VLR
unless otherwise stated.

Error, V1

NULL

yes
MAP_ MAP_P_ABORT_ind
alphabet )
subported s NOTICE _ I MAP_U_ABORT _ind
PP ind MAP_CLOSE_ind
yes
US_PROCES Set UE = Set UE = MAP_
UNST'D_SS_ Unkn own call CLOSE_
REQUEST _re Alp hab et Barred req
) MAP_PROCESS_
-App REQUEST rsp ekase

NULL

NULL




Process MS_INIT_USSD_HLR 22.9.4_1.1(4)
F|gure2294/l 7Hén7dliiné] éfimiot;ilé ihtia{ea LiJS’S’Diati HLR 1 Arrows to left are to VLR
' unless otherwise stated.

L L L Ll . Arrow to right are to USSD applicatio
unless otherwise stated
NULL >

Receive_ }
Open_ - - Section 25.1

ind

OK Error, V1
Wait_for_
service_ind

MAP_PRQ

)

Operator Determined
Barring of SS
Management

no

yes phabe Set UE = MAP_ MAP_P_ABORT_ind
ported 7 Call NOTICE_ MAP_U_ABORT_ind
Barred ind M CLOSE_ind

no

Set UE = MAP_
Unknown CLOSE_
Alphabet req

MAP_PRQCESS_ ss
UNST'D_SS_ Release
REQUEST rsp

( W ait_for_ (
USSD_AppI> NULL > < NULL >

_Figure 22.9.4/1 (sheet 1 of 24): Procedure MI_USSD_HLR




Process MS_INIT_USSD_HLR 22.9.4_1.2(2)

D Arrows to left are to VLR,
arrows to right are to USSD application
unless otherwise stated.

Wait_for_
USSD_Appl
US_PROCESS US_UNSTD_ US_UNST'D_
UNSTD_SS_ SS_NOTIFY_ SS_REQUES
REQUEST cnf ind ind
MAP_PROCESS_ MAP_UNST'D_SS_ MAP_UNSTD_SS_
UNSTD_SS_ ——NOTIFY_req —REQUEST req
REQUEST._rsp MAP_DELIMITER_req MAP_DELIMITER_req
MAP._ W ait_for Wait_for,
CLOSE_ - - - -
ussdn_cnf ussdr_cnf
req - -
Us_ MAP_UNSTD_ uUs_ MAP_UNSTD_ Us_
NULL SS_NOTIFY_| SS_REQUEST_
Release Release Release
cnf cnf
ABORT_req - - ABORT_req -REQ - ABORT_req
rsp rsp
W ait_for Wait_for,
NULL - NULL . NULL

USSD_Appl USSD_Appl




Process MS_INIT_USSD_HLR

W ait_for_
USSD_Appl

22.9.4_1.2(4)

Arrows to leftare to VLR,

arrows to right are to USSD applicatio

unless otherwise stated.

uUs_
Release

MAP_U_
ABORT_re

US_UNSTD/
SS_NOTIFY_
ind

US_PROCESS_
UNST'D_S§_
REQUEST_cnf

Wait_for_
<USSD_AppI> < NULL >

MAP_PROCESS_ MAP_UNST'D_SS_ MAP_UNST'D_SS_
UNST'D_SS_ [ |NOTIFY_req [ |REQUEST_req
REQUEST rsp MAP_DELIMITER_req MAP_DELIMITER_req
MAP_ Wait_for_ W ait_for_
CLOSE_ ussdn_cnf ussdr_cnf
'e‘l T
MAP_UNST'Dysg MAP_UNST'Dys
NULL SS_NOTIFY_|Release SS_REQUEShelease
cnf
US_UNST' MAP_U_ MAP_U_
SS_NOTIFY ABORT_req ABORT_req
rs

Wait_for_
USSD_Appl

NULL >

Figure 22.9.4/1 (sheet 2 of 24): Procedure MI_USSD_HLR




Process MS_INIT_USSD_HLR

22.9.4_1.3(4)

Arrows to left are to VLR,

arrows to right are togsmSCF

unless otherwise stated.

MAP_OPEN_req

MAP_PROCESS_UNSTD_[ ]

SS_REQUEST_req
MAP_DELIMITER _req

,To gsmSCF, including

- Destination reference = subscriber's IMSI
- Origination reference = HLR number

MAP_PRQOCESS_
UNSTD_SS
_rsp

Receive_ | .
Open Section 25
enf | o
OK
Error V1
SetUE = MAP_U_
System ABORT_req

Failure

W ait_for_
pussd_cnf

NULL >

Receive_ Receive_ MAP_PROCESS_ |MAP_UNSTD_
error_from_ error_from_ UNSTD_SS_ SS_NOTIFY_
VLR gsmSCFE REQUEST_caf ind
MAP U SetUE = MAP_PRQCESS_,~ MAP_UNSTD_
ABORT re System UNST'D_SS_ SS_NOTIFY_
Failure REQUEST_rsp req
MAP_PRQCESS8_MAP_ MAP_
NULL UNST'D_S8S_<  CLOSE_ DELIMITER _
REQUEST rsp \req req
MAP_ W ait_for
CLOSE_ < NULL > ussdn_cnf
req _

NULL >

MAP_UNSTD _
SS_REQUEST_
ind

MAP_UNSTD_
SS_REQUEST_
req

MAP_
DELIMITER
req

Wait_for_
ussdr_cnf

Figure 22.9.4/1 (sheet 3 of 4): Procedure Ml USSD HLR




Process MS_INIT_USSD_HLR

Wait_for_
ussdn_cnf

MAP_UNSTD_ Receive_

SS_NOTIRY_ error_from_
VIR

MAP_UNSTD_ SetUE =
SS_NOTIFY System
Failure

MAP_
DELIMITER
re

Wait_for_
ussdr_cnf

|
Receive_

error_from_
gsmSCF

SetUE =
System
Eailure

MAP_PRQ
UNSTD_S
REQUEST

MAP_
CLOSE_

=

MAP_UNSTD_ Receive_
SS_REQUEST_ error_from_
VLR

MAP_
DELIMITER

Wait_for_
pussd_cnf

|
Receive_

error_from_
gsmSCFE

SetUE =
System
Failure

MAP_PR(Q
UNSTD_§
REQUEST

MAP_
CLOSE_

CESS_

wn

_rsp

CESS_

_rsp

22.9.4_1.4(4)

Figure 22.9.4/1 (sheet 4 of 4): Procedure Ml USSD HLR




[ **x* Next Modified Section ***

22.10.4 Procedure in the HLR

The procedure may be invoked either by the gsmSCF or by a USSD application local to the HLR. It may start by using
either the MAP_UNSTRUCTURED_SS REQUEST or MAP_UNSTRUCTURED_SS NOTIFY service.

In both cases the HLR will first check whether the M S is reachabl e{i-e-there isa\ LR identity-stored-in-the-subseriber

not-mal "MSC-AreaRestri

If the MSisreachable, the HLR will initiate a M AP dia ogue with the VLR. Once the dialogue is successfully
established the message received from the gsmSCF or USSD application will be sent to the MSCVLR.

Following transfer of the message the HLR will wait for a confirmation from the MSCVLR. Thiswill be sent to the
gsmSCF or USSD application as appropriate.

Following this, the HLR may receive further uses of the MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY services, or may receiveaMAP_CLOSE ind.

In the event of an error, the MAP process with the VLR shall be released and if necessary the MAP process with the
gsmSCF shall be aborted, as shown in the diagram.

M essage Originated by gsmSCF
If the message is originated by the gsmSCF then the HLR shall transfer the message transparently to the VLR.

The HLR may subsequently receive one or more MAP_UNSTRUCTURED_SS REQUEST _ind or
MAP_UNSTRUCTURED_SS NOTIFY_ind indications from the VAERgsmSCF. These shall be sent transparently to
the gsmSCFVLR. When a confirmation is received from the gsmSCSFV LR this shall be returned to the VMERgsmSCF.

When the HLR receivesaMAP_CLOSE ind from the gsmSCF then it shall passthisto the VLR and close the MAP
dialogue.

The procedure in the HLR is shown in figure 22.10.4/1 and 22.10.4/2.
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22.11.2 SS Error handling macros

Macro Receive errors MSC




This macro is used by the MSC to receive signals which should lead to failure if received in any state of a
supplementary service process. If the air interface connection is released by the MS, the communi cation towards the
VLR is aborted, and the MSC should return to astable "NULL" state. If aMAP_NOTICE indication is received from
the VLR, or the VLR aborts or unexpectedly closes the connection, then the air interface connection shall be released.
The macro is described in figure 22.11.2/1.

Macro Receive error_from_MSC

This macro isused by the VLR to receive signals from the MSC which should lead to failure if received in any state of
a supplementary service process. If aMAP_NOTICE indication is received from the MSC, that connection is closed
before the only outcome of the macro, "err" is reported back to the calling process. The macro is described in

figure 22.11.2/2.

Macro Receive error_from HLR

This macro isused by the VLR to receive signals from the HLR which should lead to failure if received in any state of a
supplementary service process. If aMAP_NOTICE indication is received from the MSCHLR, that connection is closed.
The macro is described in figure 22.11.2/3.

Macro Receive error from VLR

This macro is used by the HLR to receive signals from the VLR that should |ead to failure if received in any state of a
supplementary service process. If aMAP _NOTICE indication is received from the VLR, that connection is closed
before the only outcome of the macro, "err” is reported back to the calling process. The macro is described in

figure 22.11.2/4.

Macro Receive error_from gsmSCF

This macro is used by the HLR to receive signals from the gsmSCF that should lead to failure if received in any state of
asupplementary service process. If aMAP NOTICE indication is received from the gsmSCF, that connection is closed.
The macro is described in figure 22.11.2/5.
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22.9.4 Procedures in the HLR

Theinitiation of the processis shown in subclause 22.1.3.

Once aMAP dialogueis established, the HLR may handle the MAP_PROCESS UNSTRUCTURED_SS REQUEST
from the VLR. This message contains information input by the user. If the alphabet used for the message is understood
then the message shall_either be fed to an application contained locally in the HLR or to the gsmSCF. If the alphabet is
not understood then the error "UnknownAlphabet" shall be returned.

M essage Destined for L ocal Application

If the message is destined for the local USSD application then the HLR shall transfer the message to the local
application.

The HLR may subsequently receive one or more requests from the application which correspond to the
MAP_UNSTRUCTURED_SS REQUEST or MAP_UNSTRUCTURED_SS NOTIFY indications. These shall be sent
transparently to the VLR. When a confirmation is received from the VLR this shall be returned to the application.

When the HLR receives the result of the original operation from the application then it shall passthisto the VLR and
initiate release of the CM connection.

M essage Destined for gsmSCF
If the message is destined for the gsmSCF then the HLR shall transfer the message transparently to the gsmSCF.

The HLR may subsequently receive one or more MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY indications from the gsmSCF. These shall be sent transparently to the VLR.
When a confirmation is received from the VLR this shall be returned to the gsmSCF-.

When the HLR receivesa MAP_PROCESS UNSTRUCTURED_SS REQUEST confirmation from the gsmSCF then
it shall passthisto the VLR and closes the MAP provider service.

Error Handling

Both the VLR, the USSD Application and the gsmSCF may initiate release of the MAP service at any time. Thisis
handled as shown in the diagrams.

The procedure in the HLR is shown in figure 22.9.4/1.
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22.10.4 Procedure in the HLR

The procedure may be invoked either by the gsmSCF or by a USSD application local to the HLR. It may start by using
either the MAP_UNSTRUCTURED_SS REQUEST or MAP_UNSTRUCTURED_SS NOTIFY service.

In both cases the HLR will first check whether the M S is reachabl e{i-e-there isa\ LR identity-stored-in-the-subseriber

not-mal "MSC-AreaRestri

If the MSisreachable, the HLR will initiate a M AP dia ogue with the VLR. Once the dialogue is successfully
established the message received from the gsmSCF or USSD application will be sent to the MSCVLR.

Following transfer of the message the HLR will wait for a confirmation from the MSCVLR. Thiswill be sent to the
gsmSCF or USSD application as appropriate.

Following this, the HLR may receive further uses of the MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY services, or may receiveaMAP_CLOSE ind.

In the event of an error, the MAP process with the VLR shall be released and if necessary the MAP process with the
gsmSCF shall be aborted, as shown in the diagram.

M essage Originated by gsmSCF
If the message is originated by the gsmSCF then the HLR shall transfer the message transparently to the VLR.

The HLR may subsequently receive one or more MAP_UNSTRUCTURED_SS REQUEST _ind or
MAP_UNSTRUCTURED_SS NOTIFY_ind indications from the VAERgsmSCF. These shall be sent transparently to
the gsmSCFVLR. When a confirmation is received from the gsmSCSFV LR this shall be returned to the VMERgsmSCF.

When the HLR receivesaMAP_CLOSE ind from the gsmSCF then it shall passthisto the VLR and close the MAP
dialogue.

The procedure in the HLR is shown in figure 22.10.4/1 and 22.10.4/2.
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22.11.2 SS Error handling macros

Macro Receive errors MSC




This macro is used by the MSC to receive signals which should lead to failure if received in any state of a
supplementary service process. If the air interface connection is released by the MS, the communi cation towards the
VLR is aborted, and the MSC should return to astable "NULL" state. If aMAP_NOTICE indication is received from
the VLR, or the VLR aborts or unexpectedly closes the connection, then the air interface connection shall be released.
The macro is described in figure 22.11.2/1.

Macro Receive error_from_MSC

This macro isused by the VLR to receive signals from the MSC which should lead to failure if received in any state of
a supplementary service process. If aMAP_NOTICE indication is received from the MSC, that connection is closed
before the only outcome of the macro, "err" is reported back to the calling process. The macro is described in

figure 22.11.2/2.

Macro Receive error_from HLR

This macro isused by the VLR to receive signals from the HLR which should lead to failure if received in any state of a
supplementary service process. If aMAP_NOTICE indication is received from the MSCHLR, that connection is closed.
The macro is described in figure 22.11.2/3.

Macro Receive error from VLR

This macro is used by the HLR to receive signals from the VLR that should |ead to failure if received in any state of a
supplementary service process. If aMAP _NOTICE indication is received from the VLR, that connection is closed
before the only outcome of the macro, "err” is reported back to the calling process. The macro is described in

figure 22.11.2/4.

Macro Receive error_from gsmSCF

This macro is used by the HLR to receive signals from the gsmSCF that should lead to failure if received in any state of
asupplementary service process. If aMAP NOTICE indication is received from the gsmSCF, that connection is closed.
The macro is described in figure 22.11.2/5.
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22.9.4 Procedures in the HLR

Theinitiation of the processis shown in subclause 22.1.3.

Once aMAP dialogueis established, the HLR may handle the MAP_PROCESS UNSTRUCTURED_SS REQUEST
from the VLR. This message contains information input by the user. If the alphabet used for the message is understood
then the message shall_either be fed to an application contained locally in the HLR or to the gsmSCF or to a secondary
HL R where the USSD application is located. If the alphabet is not understood then the error "UnknownAlphabet" shall
be returned.

M essage Destined for L ocal Application

If the message is destined for the local USSD application then the HLR shall transfer the message to the local
application.

The HLR may subsequently receive one or more requests from the application which correspond to the
MAP_UNSTRUCTURED_SS REQUEST or MAP_UNSTRUCTURED_SS NOTIFY indications. These shall be sent
transparently to the VLR. When a confirmation is received from the VLR this shall be returned to the application.

When the HLR receives the result of the original operation from the application then it shall passthisto the VLR and
initiate release of the CM connection.

M essage Destined for gsmSCF_or_secondary HL R

If the message is destined for the gsmSCF or secondary HLR then the primary HL R shall transfer the message
transparently to the gsmSCFnext node.

The primary HL R may subsequently receive one or more MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY indications from the gsmSCF. These shall be sent transparently to the VLR.
When a confirmation is received from the VLR this shall be returned to the gsmSCF.

When the primary HL R receivesaMAP_PROCESS UNSTRUCTURED_SS REQUEST confirmation from the
gsmSCF then it shall passthisto the VLR and closes the MAP provider service.

Error Handling

BethtThe VLR, the USSD Application and the gsmSCF or secondary HL R may initiate release of the MAP service at
any time. Thisis handled as shown in the diagrams.

The procedure in the primary and secondary HL R is shown in figure 22.9.4/1.
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Figure 22.9.4/1 (sheet 3 of 4): Procedure Ml USSD HLR




Process MS_INIT_USSD_HLR

‘Flgure 22.9.4/1: Handling of mobile intiated USSD at HLR.
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Figure 22.9.4/1 (sheet 4 of 4)
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22.10.4 Procedure in the HLR

The procedure may be invoked either by thea gsmSCF, a secondary HLR or by a USSD application local to the primary
HLR. It may start by using either the MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY service.

In both cases the primary HLR will first check whether the M S is reachabl e-{i-e-there is-a\ L Ridentity stored-inthe

Ho N dsnot-marked “MSC -Area Restricted”

If the MSisreachable, the primary HL R will initiate a MAP dialogue with the VLR. Once the dialogue is successfully
established the message received from the gsmSCF or secondary HL R or USSD application will be sent to the
MSCVLR.

Following transfer of the message the primary HL R will wait for a confirmation from the MSCVLR. Thiswill be sent
to the gsmSCF or secondary HL R or USSD application as appropriate.

Following this, the primary HLR may receive further uses of the MAP_UNSTRUCTURED_SS REQUEST or
MAP_UNSTRUCTURED_SS NOTIFY services, or may receiveaMAP_CLOSE ind.

In the event of an error, the MAP process with the VLR shall be released and if necessary the MAP process with the
gsmSCF or secondary HL R shall be aborted, as shown in the diagram.

M essage Originated by gsmSCF or secondary HLR

If the message is originated by the gsmSCF or a secondary HL R then the primary HLR shall transfer the message
transparently to the VLR.

The primary HL R may subseguently receive one or more MAP_UNSTRUCTURED_SS REQUEST _ind or
MAP_UNSTRUCTURED_SS NOTIFY_ind indications from the V\LRgsmSCF or secondary HL R. These shall be sent
transparently to the gsmSCFVLR. When a confirmation is received from the gsmSCFV LR this shall be returned to the
VMLRnext node as appropriate.

When the primary HL R receivesaMAP_CLOSE ind from the gsmSCF or secondary HL R then it shall passthisto the
VLR and close the MAP dialogue.

The procedure in the primary and secondary HLR is shown in figure 22.10.4/1 and 22.10.4/2.




Process NW _INIT_USSD_HLR

‘Flgure 22.10.4/1 Handling of network initiated USSD atHLR .
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Process NW _INIT_USSD_HLR

‘Flgure 22.10.4/1 Handling of network initiated USSD atHLR .
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Process NW _INIT_USSD_HLR

‘Flgure 22.10.4/1 Handling of network initiated USSD atHLR
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Process NW_INIT_USSD_HLR

22.10.4_1.1(2)
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Process NW _INIT_USSD_HLR
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Process NW_INIT_USSD_HLR
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Macrodefinition Start_USSD_HLR
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Figure 22.10.4/2: Macro Start USSD HLR
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22.11.2 SS Error handling macros

Macro Receive errors MSC




This macro is used by the MSC to receive signals which should lead to failure if received in any state of a
supplementary service process. If the air interface connection is released by the MS, the communi cation towards the
VLR is aborted, and the MSC should return to astable "NULL" state. If aMAP_NOTICE indication is received from
the VLR, or the VLR aborts or unexpectedly closes the connection, then the air interface connection shall be released.
The macro is described in figure 22.11.2/1.

Macro Receive error_from_MSC

This macro isused by the VLR to receive signals from the MSC which should lead to failure if received in any state of
a supplementary service process. If aMAP_NOTICE indication is received from the MSC, that connection is closed
before the only outcome of the macro, "err" is reported back to the calling process. The macro is described in

figure 22.11.2/2.

Macro Receive error_from HLR

This macro isused by the VLR to receive signals from the HLR which should lead to failure if received in any state of a
supplementary service process. If aMAP_NOTICE indication is received from the MSCHLR, that connection is closed.
The macro is described in figure 22.11.2/3.

Macro Receive error from VLR

This macro is used by the HLR to receive signals from the VLR that should |ead to failure if received in any state of a
supplementary service process. If aMAP _NOTICE indication is received from the VLR, that connection is closed
before the only outcome of the macro, "err” is reported back to the calling process. The macro is described in

figure 22.11.2/4.

Macro Receive error_from _next node

This macro is used by the primary HLR to receive signals from the gsmSCF or secondary HL R that should lead to
failureif received in any state of a supplementary service process. If aMAP NOTICE indication is received from the
next node, that connection is closed. The macro is described in figure 22.11.2/5.
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Macrodefinition Receive_error_from_VLR 22.11.2_4(1)
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Figure 22.11.2/4: Macro Receive error from VLR




Macrodefinition Receive_error_from_next_node

‘Flgure 22.11.2/5:Macro to receive errors from the next node while the HLR is waiting for a .

confirmation of a supplementary service request senttothe nextnode
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Figure 22.11.2/5: Macro Receive error from next node
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