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7.3.1
MAP-OPEN service

This service is used for establishing a MAP dialogue between two MAP service-users. The service is a confirmed service with service primitives as shown in table 7.3/1.

Table 7.3/1: Service-primitives for the MAP-OPEN service

Parameters
Request
Indication
Response
Confirm

Application context name
M
M(=)
U
C(=)

Destination address
M
M(=)



Destination reference
U
C(=)



Originating address
U
O



Originating reference
U
C(=)



Specific information
U
C(=)
U
C(=)

Responding address


U
C(=)

Result


M
M(=)

Refuse-reason


C
C(=)

Provider error



O

Application context name:

This parameter identifies the type of application context being established. If the dialogue is accepted the received application context name shall be echoed. In case of refusal of dialogue this parameter shall indicate the highest version supported.

Destination address:

A valid SCCP address identifying the destination peer entity (see also clause 6). As an implementation option, this parameter may also, in the indication, be implicitly associated with the service access point at which the primitive is issued.

Destination-reference:

This parameter is a reference which refines the identification of the called process. It may be identical to Destination address but its value is to be carried at MAP level. Table 7.3/2 describes the MAP services using this parameter. Only these services are allowed to use it.

Table 7.3/2: Use of the destination reference

MAP service
Reference type
Use of the parameter





MAP-REGISTER-SS
IMSI
Subscriber identity





MAP-ERASE-SS
IMSI
Subscriber identity





MAP-ACTIVATE-SS
IMSI
Subscriber identity





MAP-DEACTIVATE-SS
IMSI
Subscriber identity





MAP-INTERROGATE-SS
IMSI
Subscriber identity





MAP-REGISTER-PASSWORD
IMSI
Subscriber identity





MAP-PROCESS-UNSTRUCTURED-
SS-REQUEST
IMSI
Subscriber identity





MAP-UNSTRUCTURED-
SS-REQUEST
IMSI (note 1)
Subscriber identity





MAP-UNSTRUCTURED-SS-NOTIFY
IMSI (note 1)
Subscriber identity





MAP-FORWARD-SHORT-MESSAGE
IMSI (note 2)
Subscriber identity





MAP-REGISTER-CC-ENTRY
IMSI
Subscriber identity





MAP-ERASE-CC-ENTRY
IMSI
Subscriber identity

NOTE 1:
On the gsmSCF - HLR interface the Destination reference may be omitted if the MAP-service request includes the MSISDN. However, if it is not omitted, the IMSI takes precedence over the MSISDN.
NOTE 2:
Only when the IMSI and the LMSI are received together from the HLR in the mobile terminated short message transfer.

Originating address:

A valid SCCP address identifying the requestor of a MAP dialogue (see also clause 6). As an implementation option, this parameter may also, in the request, be implicitly associated with the service access point at which the primitive is issued.

Originating-reference:

This parameter is a reference which refines the identification of the calling process. It may be identical to the Originating address but its value is to be carried at MAP level. Table 7.3/3 describes the MAP services using the parameter. Only these services are allowed to use it. Processing of the Originating-reference shall be performed according to the supplementary service descriptions and other service descriptions, e.g. operator determined barring. Furthermore the receiving entity may be able to use the value of the Originating-reference to screen the service indication.
Table 7.3/3: Use of the originating reference

MAP service
Reference type
Use of the parameter





MAP-REGISTER-SS
ISDN-Address-String
Originated entity address





MAP-ERASE-SS
ISDN-Address-String
Originated entity address





MAP-ACTIVATE-SS
ISDN-Address-String
Originated entity address





MAP-DEACTIVATE-SS
ISDN-Address-String
Originated entity address





MAP-INTERROGATE-SS
ISDN-Address-String
Originated entity address





MAP-REGISTER-PASSWORD
ISDN-Address-String
Originated entity address





MAP-PROCESS-UNSTRUCTURED-
SS-REQUEST
ISDN-Address-String
Originated entity address





MAP-UNSTRUCTURED-
SS-REQUEST
ISDN-Address-String (note)
Originated entity address





MAP-UNSTRUCTURED-
SS-NOTIFY
ISDN-Address-String (note)
Originated entity address





MAP-REGISTER-CC-ENTRY
ISDN-Address-String
Originated entity address





MAP-ERASE-CC-ENTRY
ISDN-Address-String
Originated entity address

NOTE:
On the HLR - VLR interface the Originating reference may be omitted. 

Specific information:

This parameter may be used for passing any user specific information. Establishment and processing of the Specific information is not specified by GSM and shall be performed according to operator specific requirements.

Responding address:

An address identifying the responding entity. The responding address is included if required by the context (e.g. if it is different from the destination address).

Result:

This parameter indicates whether the dialogue is accepted by the peer.

Refuse reason:

This parameter is only present if the Result parameter indicates that the dialogue is refused. It takes one of the following values:

-
Application-context-not-supported;

-
Invalid-destination-reference;

-
Invalid-originating-reference;

-
No-reason-given;

-
Remote node not reachable;

· Potential version incompatibility.

.....

22.9
Mobile Initiated USSD procedure

22.9.1
General

The procedure supports supplementary service signalling procedures which can allow PLMN specific services to be introduced.

The message flow for the procedure can be found in GSM 03.90.

The following services may be used:

MAP_PROCESS_ACCESS_REQUEST




(defined in clauses 8 and 25);

MAP_TRACE_SUBSCRIBER_ACTIVITY



(defined in clauses 9 and 25);

MAP_PROVIDE_IMSI









(defined in clauses 8 and 25);

MAP_FORWARD_NEW_TMSI






(defined in clauses 8 and 25);

MAP_AUTHENTICATE








(defined in clauses 8 and 25);

MAP_SET_CIPHERING_MODE






(defined in clauses 8 and 25);

MAP_CHECK_IMEI









(defined in clauses 8 and 25);

MAP_READY_FOR_SM








(defined in clauses 12 and 25);

MAP_UNSTRUCTURED_SS_REQUEST



(defined in clause 11);

MAP_UNSTRUCTURED_SS_NOTIFY




(defined in clause 11).

The following service is certainly used:

MAP_PROCESS_UNSTRUCTURED_SS_REQUEST
(defined in clause 11).

22.9.2
Procedures in the MSC

Before the Process Unstructured SS Request service can be invoked, a call independent CM connection must be created between the MS and the MSC.

Once a CM-connection is established, the MSC may handle the A_PROCESS_UNSTRUCTURED_SS_REQUEST from the MS. This message contains information input by the user, the message may be fed to an application contained locally in the MSC or to the VLR. The rules for determining this are specified in GSM 03.90.

1)
Message Destined for VLR
If the message is destined for the VLR then the MSC shall transfer the message to the VLR using the mapping specified in detail in GSM 09.11.

The MSC may subsequently receive one or more MAP_UNSTRUCTURED_SS_REQUEST  or MAP_UNSTRUCTURED_SS_NOTIFY indications from the VLR. These shall be sent transparently to the MS. When a confirmation is received from the MS this shall be returned to the VLR.

When the MSC receives a MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirmation from the VLR then it shall pass this to the MS and initiate release of the CM connection.

2)
Message Destined for Local Application
If the message is destined for the local USSD application then the MSC shall transfer the message to the application.

The MSC 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 MS. When a confirmation is received from the MS this shall be returned to the application.

When the MSC receives the result of the original operation from the application then it shall pass this to the MS and initiate release of the CM connection.

Error Handling

Both the MS and the VLR or USSD Application may initiate release of the CM-connection at any time. This is handled as shown in the diagrams.

The procedure in the MSC is shown in figure 22.9.2/1.
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Figure 22.9.2/1 (sheet 1 of 2): Procedure MI_USSD_MSC
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Figure 22.9.2/1 (sheet 2 of 2): Procedure MI_USSD_MSC

22.9.3
Procedures in the VLR

The initiation of the process is shown in subclause 22.1.2.

Once a MAP dialogue is established, the VLR may handle the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST from the MSC. This message contains information input by the user, the message may be fed to an application contained locally in the VLR or to the HLR. The rules for determining this are specified in GSM 03.90.

Message Destined for HLR

If the message is destined for the HLR then the VLR shall transfer the message transparently to the HLR.

The VLR may subsequently receive one or more MAP_UNSTRUCTURED_SS_REQUEST  or MAP_UNSTRUCTURED_SS_NOTIFY indications from the HLR. These shall be sent transparently to the MSC. When a confirmation is received from the MSC this shall be returned to the HLR.

When the VLR receives a MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirmation from the HLR then it shall pass this to the MS and close the MAP provider service.

Message Destined for Local Application

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

The VLR 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 MSC. When a confirmation is received from the MSC this shall be returned to the application.

When the VLR receives the result of the original operation from the application then it shall pass this to the MSC and initiate release of the CM connection.

Error Handling

Both the MSC and the HLR or USSD Application may initiate release of the MAP service at any time. This is handled as shown in the diagrams.

The procedure in the VLR is shown in figures 22.9.3/1 and 22.9.3/2.
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Figure 22.9.3/1 (sheet 1 of 3): Procedure MI_USSD_VLR
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Figure 22.9.3/1 (sheet 2 of 3): Procedure MI_USSD_VLR
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Figure 22.9.3/1 (sheet 3 of 3) : Procedure_MI_USSD_VLR
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Figure 22.9.3/2: Macro Receive_Error_at_VLR

22.9.4
Procedures in the HLR

 The Mobile initiated USSD Procedure in the HLR starts by the HLR receiving a MAP-OPEN service indication from the VLR.

Once a MAP dialogue is 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.

Message Destined for Local 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 pass this to the VLR and initiate release of the CM connection.

Message 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 receives a MAP_PROCESS_UNSTRUCTURED_SS_REQUEST confirmation from the gsmSCF then it shall pass this to 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. This is handled as shown in the diagrams.

The procedure in the HLR is shown in figure 22.9.4/1.
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Figure 22.9.4/1 (sheet 1 of 4): Procedure MI_USSD_HLR

[image: image9.wmf]Figure 22.9.4/1: Handling of mobile intiated USSD at HLR.    

Process MS_INIT_USSD_HLR

22.9.4_1.2(4)

Arrows to left are to VLR,

arrows to right are to USSD application

unless otherwise stated.

Wait_for_

USSD_Appl

US_PROCESS_

UNST'D_SS_

REQUEST_cnf

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

MAP_

CLOSE_

req

NULL

US_UNST'D_

SS_NOTIFY_

ind

MAP_UNST'D_SS_

NOTIFY_req

MAP_DELIMITER_req

Wait_for_

ussdn_cnf

MAP_UNST'D_

SS_NOTIFY_

cnf

US_UNST'D_

SS_NOTIFY_

rsp

Wait_for_

USSD_Appl

US_

Release

MAP_U_

ABORT_req

NULL

US_UNST'D_

SS_REQUEST_

ind

MAP_UNST'D_SS_

REQUEST_req

MAP_DELIMITER_req

Wait_for_

ussdr_cnf

MAP_UNST'D_

SS_REQUEST_

cnf

US_UNST'D_

SS_REQUEST_

rsp

Wait_for_

USSD_Appl

US_

Release

MAP_U_

ABORT_req

NULL

US_

Release

MAP_U_

ABORT_req

NULL


Figure 22.9.4/1 (sheet 2 of 4): Procedure MI_USSD_HLR

[image: image10.wmf]Figure 22.9.4/1: Handling of mobile intiated USSD at HLR.    

Process MS_INIT_USSD_HLR

22.9.4_1.3(4)

Arrows to left are to VLR,

arrows to right are to gsmSCF

unless otherwise stated.

1

MAP_OPEN_req

MAP_PROCESS_UNST'D_

SS_REQUEST_req

MAP_DELIMITER_req

To gsmSCF, including

- Destination reference = subscriber's IMSI

- Origination reference = HLR number

Receive_

Open_

cnf

Section 25

Set UE =

System

Failure

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

NULL

MAP_U_

ABORT_req

Wait_for_

pussd_cnf

Receive_

error_from_

VLR

Section 22.11

MAP_U_

ABORT_req

NULL

Receive_

error_from_

gsmSCF

Set UE =

System 

Failure

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

MAP_

CLOSE_

req

NULL

MAP_PROCESS_

UNST'D_SS_

REQUEST_cnf

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

MAP_

CLOSE_

req

NULL

MAP_UNST'D_

SS_NOTIFY_

ind

MAP_UNST'D_

SS_NOTIFY_

req

MAP_

DELIMITER_

req

Wait_for_

ussdn_cnf

MAP_UNST'D_

SS_REQUEST_

ind

MAP_UNST'D_

SS_REQUEST_

req

MAP_

DELIMITER_

req

Wait_for_

ussdr_cnf

Error

V1

OK

 Figure 22.9.4/1 (sheet 3 of 4): Procedure MI_USSD_HLR

[image: image11.wmf]Figure 22.9.4/1: Handling of mobile intiated USSD at HLR.    

Process MS_INIT_USSD_HLR

22.9.4_1.4(4)

Wait_for_

ussdn_cnf

MAP_UNST'D_

SS_NOTIFY_

cnf

MAP_UNST'D_

SS_NOTIFY_

rsp

MAP_

DELIMITER_

req

Wait_for_

pussd_cnf

Sheet 3

Receive_

error_from_

VLR

Section 22.11

Set UE =

System

Failure

MAP_UNST'D_

SS_NOTIFY_

rsp

MAP_

CLOSE_

req

NULL

Receive_

error_from_

gsmSCF

Section 22.11

Set UE =

System 

Failure

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

MAP_

CLOSE_

req

NULL

Wait_for_

ussdr_cnf

MAP_UNST'D_

SS_REQUEST_

cnf

MAP_UNST'D_

SS_REQUEST_

rsp

MAP_

DELIMITER_

req

Wait_for_

pussd_cnf

Sheet 3

Receive_

error_from_

VLR

Section 22.11

Set UE =

System

Failure

MAP_UNST'D_

SS_REQUEST_

rsp

MAP_

CLOSE_

req

NULL

Receive_

error_from_

gsmSCF

Section 22.11

Set UE =

System 

Failure

MAP_PROCESS_

UNST'D_SS_

REQUEST_rsp

MAP_

CLOSE_

req

NULL


Figure 22.9.4/1 (sheet 4 of 4): Procedure MI_USSD_HLR

22.9.5 Procedures in the gsmSCF 
The Mobile initiated USSD Procedure in the gsmSCF starts by the gsmSCF receiving a MAP-OPEN service indication from the HLR.
Once a MAP dialogue is established, the gsmSCF may handle the MAP_PROCESS_UNSTRUCTURED_SS_REQUEST from the HLR.
The gsmSCF shall transfer the message to the local application.

The gsmSCF 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 HLR. When a confirmation is received from the HLR this shall be returned to the application.

When the gsmSCF receives the result of the original operation from the application then it shall pass this to the HLR and initiate release of the CM connection.

Error Handling

Both the HLR and the USSD Application may initiate release of the MAP service at any time. This is handled as shown in the diagrams.

The procedure in the gsmSCF is shown in figure 22.9.5/1.
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Figure 22.9.5/1 Process MS_INIT_USSD_gsmSCF
22.10
Network initiated USSD procedure

22.10.1
General

The procedure supports supplementary service signalling procedures which can allow PLMN specific services to be introduced.

The message flow for the procedure can be found in GSM 03.90.

The following services may be used:

MAP_PAGE











(defined in clauses 8 and 25);

MAP_SEARCH_FOR_MOBILE_SUBSCRIBER
(defined in clauses 8 and 25);

MAP_PROCESS_ACCESS_REQUEST



(defined in clauses 8 and 25);

MAP_AUTHENTICATE







(defined in clauses 8 and 25);

MAP_SET_CIPHERING_MODE





(defined in clauses 8 and 25);

MAP_FORWARD_NEW_TMSI





(defined in clauses 8 and 25);

MAP_READY_FOR_SM







(defined in clauses 12 and 25).

At least one of the following services will certainly be used, and both may be used:

MAP_UNSTRUCTURED_SS_REQUEST


(defined in clause 11);

MAP_UNSTRUCTURED_SS_NOTIFY



(defined in clause 11).

22.10.2
Procedure in the MSC

The procedure may be invoked either by the VLR or by a USSD application local to the MSC. They may start by using either the MAP_UNSTRUCTURED_SS_REQUEST or MAP_UNSTRUCTURED_SS_NOTIFY service. If the request is initiated by a local USSD application then the MSC will open a dialogue with the VLR.

In both cases the MSC will initiate a CM connection to the MS (using the page or search macros defined in subclause 25.3). Once the connection is successfully established the message  received from the VLR or USSD application will be sent to the MS using the mapping specified in GSM 09.11.

Following transfer of the message the MSC will wait for a confirmation from the MS. This will be sent to the VLR or USSD application as appropriate.

Following this, the MSC may receive further uses of the MAP_UNSTRUCTURED_SS_REQUEST or MAP_UNSTRUCTURED_SS_NOTIFY services, or may receive an indication to release the connection to the MS.

In the event of an error, the connection to the MS shall be released, and the MAP process with the VLR shall be aborted as shown in the diagram.

The procedure in the MSC is shown in figure 22.10.2/1.
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22.10.3
Procedure in the VLR

The procedure may be invoked either by the HLR or by a USSD application local to the VLR. They may start by using either the MAP_UNSTRUCTURED_SS_REQUEST or MAP_UNSTRUCTURED_SS_NOTIFY service.

In both cases the VLR will first initiate a MAP dialogue with the MSC. When the indication for the unstructured SS request or notify is received then the macro Start_USSD_VLR will be used to page the MS and open a CM connection. Once the CM connection is successfully established the indication  received from the HLR or USSD application will be sent to the MSC.

Following transfer of the message the VLR will wait for a confirmation from the MSC. This will be sent to the HLR or USSD application as appropriate.

Following this, the VLR may receive further uses of the MAP_UNSTRUCTURED_SS_REQUEST or MAP_UNSTRUCTURED_SS_NOTIFY services, or may receive a MAP_CLOSE_ind.

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

The procedure in the VLR is shown in figure 22.10.3/1.

MSC Initiated USSD

If a USSD application in the MSC wishes to use the network initiated USSD procedure, and a connection to the MS does not exist then it shall open a dialogue to the VLR. This dialogue will automatically lead to the VLR performing page and search using the macro Start_USSD_VLR.

Macro Start_USSD_VLR

This macro is used to initiate a CM connection with the MS for transfer of network initiated unstructured SS data.

It first checks for correct data in the VLR. If a problem is found then "Err" is returned.

A page or search procedure (as appropriate) will then be used to contact the MS. Following successful page or search the macro Process_Access_Request_VLR specified in subclause 25.4 will be used to handle the CM connection establishment.

The macro is shown in figure 22.10.3/2.
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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 MS is reachable .

If the MS is reachable, the HLR will initiate a MAP dialogue with the VLR and send the message received from the gsmSCF or USSD application  to the VLR.

Following transfer of the message the HLR will wait for a confirmation from the VLR. This will 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 receive a MAP_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.

Message 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 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 receives a MAP_CLOSE_ind from the gsmSCF then it shall pass this to 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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Figure 22.10.4/2: Macro Start_USSD_HLR

22.10.5
Procedure in the gsmSCF

The procedure is invoked by an USSD application local to the gsmSCF. It may start by using either the MAP_UNSTRUCTURED_SS_REQUEST or MAP_UNSTRUCTURED_SS_NOTIFY service.

In both cases the gsmSCF will initiate a MAP dialogue with the HLR and send the message received from the USSD application  to the HLR.

Following transfer of the message the gsmSCF will wait for a confirmation from the HLR. This will be relayed to the USSD application..

Following this, the gsmSCF may receive further UNSTRUCTURED_SS_REQUEST or UNSTRUCTURED_SS_NOTIFY requests, or may receive a Release from the USSD application.

In the event of an error, the MAP dialogue with the HLR shall be released as shown in the diagram.

The procedure in the gsmSCF is shown in figure 22.10.5/1.
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