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10
Control and interrogation of subscription data
Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option.

10.1
Architecture

10.1.1
Functional Entities used for CAMEL

This subclause describes the functional architecture required to support control and interrogation of subscription data. Figure 10.1 shows the functional entities involved in CAMEL support of control and interrogation of subscription data.
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Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsmSCF: see subclause 3.1.

HLR: The HLR may provide an interface to the gsmSCF for the Any Time Subscription Interrogation and Any Time Modification procedures. The gsmSCF may provide an interface to the HLR for the Notify Subscriber Data Change procedure.

10.1.2
Interfaces defined for CAMEL

This subclause describes the interface applicable to CAMEL control of subscription data. It specifies on a high level the functions specific to CAMEL.

10.1.2.1
gsmSCF - HLR

This interface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option,  the HLR may refuse to provide or modify the information requested by the gsmSCF. This interface is also used by the HLR to notify the gsmSCF of a change of subscriber data.

10.2
Procedures for CAMEL

10.2.1
Any Time Subscription Interrogation

Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process:

-
CAMEL_ATSI_HLR.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending an Any Time Subscription Interrogation Request.
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Figure 10.2: Process CAMEL_ATSI_HLR (sheet 1)

10.2.2
Any Time Modification

Handling of Any Time Modification involves the following process:

-
CAMEL_ATM_HLR.

The following procedures are involved:

-
ATM_Modify_Data
This procedure checks which data shall be modified and calls the appropriate data modification procedure.

-
ATM_Modify_CSI_Data
If the CSI indicated in the ATM request is not available in the HLR, then an error is returned.
Otherwise, the CSI state and/or Notification-to-CSE flag are set as instructed with the ATM request.

-
ATM_Modify_CF_Data
When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call Forwarding data is erased.
Otherwise, the behaviour is as follows:

-
If a valid SS state is present in the ATM request, then an SS state transition is performed.

-
If a valid FTN, FTN sub address or No Reply Condition Time is present in the ATM request, then the indicated variable is modified.

-
If an instruction to modifiy the notification-to-CSE flag is present in the ATM request, then the notification-to-CSE flag is modified.

-
ATM_Modify_CB_Data
When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call Barring data is erased.
Otherwise, the behaviour is as follows:

-
If a valid SS state is present in the ATM request, then an SS state transition is performed.

-
If a valid Password or ‘Wrong password attempt counter’ is present in the ATM request, then the indicated variable is modified.

-
If an instruction to modifiy the notification-to-CSE flag is present in the ATM request, then the notification-to-CSE flag is modified.

After having executed the Any Time Modification instruction from the gsmSCF, the HLR calls the procedure CAMEL_NSDC_HLR, which sends notifications to gsmSCF(s), if required.
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Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)
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Figure 10.4: Procedure ATM_Modify_Data (sheet 1)
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Figure 10.5: Procedure ATM_Modify_CSI_Data (sheet 1)
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Figure 10.6: Procedure ATM_Modify_CF_Data (sheet 1)
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Figure 10.7: Procedure ATM_Modify_CB_Data (sheet 1)
10.2.3
Notify Subscriber Data Change

Changes of CSI, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSI, Call Forwarding data, Call Barring data or ODB data is marked with the Notification-to-CSE flag.

The HLR maintains a list of gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSI. When any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list.

The sending of a notification to the gsmSCF may be triggered by the following processes:

-
subscriber data change by administrative procedure;

-
subscriber data changed by subscriber;

-
subscriber data changed by Any Time Modification request from gsmSCF;

-
subscriber data changed due to a change of other subscriber data;

-
subscriber data change due to Location Update.

When the change of subscriber data was requested by Any Time Modification the notification of change of subscriber data shall not be sent to the gsmSCF which originated this Any Time Modification request.

Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Address in these lists shall not lead to multiple notification.

Handling of Notify Subscriber Data Change involves the following procedure:

-
CAMEL_NSDC_HLR.

If a change of subscriber data needs to be notified to the gsmSCF, then the HLR initiates a transaction to the gsmSCF by sending Notify Subscriber Data Change message.
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Figure 10.8: Procedure CAMEL_NSDC_HLR (sheet1)

10.3
Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This categorisation is a functional classification, i.e. stage 2 information, and not a stage 3 classification to be used for the ASN.1 syntax of the protocol.

The following principles apply for the handling of the IEs by the receiving entity:

-
The gsmSCF may silently discard any IE which it does not functionally support.

-
The HLR shall return an error if it does not functionally support an IE which it receives.

Details of errors and exceptions to these rules are specified in 3G TS 29.002 [4].

10.3.1
gsmSCF to HLR information flows

10.3.1.1
Any Time Subscription Interrogation Request

10.3.1.1.1
Description

This IF is used to request subscription information from the HLR at any time.

10.3.1.1.2
Information Elements

The following information elements are required:

Information element name
Required
Description

GsmSCF Address
M
This IE indicates the address of the interrogating gsmSCF.

Requested Info
M
This IE indicates the type of subscriber information being requested:
This can be one of:
-
supplementary service, described in a table below

-
Operator Determined Barring

-
CAMEL Subscription Information, described in a table below

-
supported CAMEL phases in VLR

-
supported CAMEL phases in SGSN

Subscriber Identity
M
This IE identifies the subscriber for which the information is requested. The identity can be one of:

-
IMSI

-
MSISDN

M
Mandatory (The IE shall always be sent).

Supplementary service contains the following information:

Information element name
Required
Description

SS code
M
This IE indicates a supplementary service as defined in 3G TS 22.004 [25].
Only the Call Forwarding and Call Barring supplementary services are allowed for this IE.

Basic Service
O
See 3G TS 22.002 [24].

M
Mandatory (The IE shall always be sent).

O
Optional (Service Logic Dependent).

CAMEL subscription information contains the following information:

Information element name
Required
Description

CAMEL subscription information
M
This IE indicates which CAMEL Subscription Information is requested. It may be one of the following elementsw:
O-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI/D-CSI

M
Mandatory (The IE shall always be sent).

10.3.1.2
Any Time Modification Request

10.3.1.2.1
Description

This IF is used to modify information in the HLR at any time.

10.3.1.2.2
Information Elements

The following information elements are required:

Information element name
Required
Description

gsmSCF Address
M
This IE indicates the address of the interrogating gsmSCF.

Subscriber Identity
M
This IE identifies the subscriber for which the information is requested. The identity can be one of:

-
IMSI

-
MSISDN

Modification Request for Call Forwarding SS data
C
This IE indicates the data of Call Forwarding data to be modified. It is described in a table below.

Modification Request for Call Barring SS data
C
This IE indicates the data of call barring data to be modified. It is described in a table below.

Modification Request for CAMEL Subscription Information
C
This IE indicates the Modification Request for CAMEL Subscription Information. It is described in a table below.

M
Mandatory (The IE shall always be sent).

C
Conditional (The IE shall be sent, if available).

Modification Request for Call Forwarding SS data contains the following information:

Information element name
Required
Description

SS Code
M
This IE indicates Call Forwarding supplementary service as defined in 3G TS 22.004 [25].

Basic Service
O
See 3G TS 22.002 [24].

SS Status
O
See 3G TS 23.011 [26].

Forwarded-to Number
O
See 3G TS 23.082 [27].

Forwarded-to Subaddress
O
See 3G TS 23.082 [27].

No Reply Condition Time
O
See 3G TS 23.082 [27].

Modify Notification Flag
O
This IE contains an instruction to activate or de-activate the Notification-to-CSE flag.

M
Mandatory (The IE shall always be sent).

O
Optional (Service Logic dependent).

Modification Request for Call Barring SS data contains the following information:

Information element name
Required
Description

SS Code
M
This IE indicates Call Barring supplementary service as defined in 3G TS 22.004 [25].

Basic Service
O
See 3G TS 22.002 [24].

SS Status
O
See 3G TS 23.011 [26].

Password
O
See 3G TS 23.011 [26].

Wrong password attempts counter
O
See 3G TS 23.011 [26].

Modify Notification flag
O
This IE contains an instruction to activate or de-activate the Notification-to-CSE flag.

M
Mandatory (The IE shall always be sent).

O
Optional (Service Logic dependent).

Modification Request for CAMEL Subscription Information contains the following information:

Information element name
Required
Description

Requested CSI
M
This IE indicates which CSI shall be modified.  Only one CSI may be changed in one ATM Request.

Modify Notification flag
O
This IE contains an instruction to activate or de-activate the Notification-to-CSE flag.

Modify CSI state
O
This IE contains an instruction to activate or de-activate the CSI.

M
Mandatory (The IE shall always be sent).

O
Optional (Service Logic dependent).

10.3.2
HLR to gsmSCF information flows

10.3.2.1
Any Time Subscription Interrogation ack

10.3.2.1.1
Description

This IF is used by the HLR to provide the requested subscription information to the gsmSCF.

10.3.2.1.2
Information Elements

The following information elements are required:

Information element name
Required
Description

Call Forwarding SS data
C
This IE is described in a table below.

Call Barring SS data
C
This IE is described in a table below.

Operator Determined Barring data
C
This IE is described in a table below.

CAMEL Subscription Information
C
This IE is described in a table below.

Supported CAMEL phases in VLR
C
This IE indicates the CAMEL phase supported in the VLR.

Supported CAMEL phases in SGSN
C
This IE indicates the CAMEL phase supported in the SGSN.

C
Conditional (The IE shall be sent, if requested and available).

Call Forwarding SS data contains the following information:

Information element name
Required
Description

Basic Service
C
See 3G TS 22.002 [24].

SS Status
C
See 3G TS 23.011 [26].

Forwarded-to Number
C
See 3G TS 23.082 [27].

Forwarded-to Subaddress
C
See 3G TS 23.082 [27].

Subscription Options
C
See 3G TS 23.082 [27].

No Reply Condition Time
C
See 3G TS 23.082 [27].

Notification-to-CSE Flag
C
This IE indicates whether the gsmSCF is notified of a change of Call Forwarding SS data.

C
Conditional (The IE shall be sent, if available).

Call Barring SS data contains the following information:

Information element name
Required
Description

Basic Service
C
See 3G TS 22.002 [24].

SS Status
C
See 3G TS 23.011 [26].

Password
C
See 3G TS 23.011 [26].

Wrong password attempts counter
C
See 3G TS 23.011 [26].

Notification-to-CSE flag
C
This IE indicates whether the gsmSCF is notified of a change of Call Barring SS data.

C
Conditional (The IE shall be sent, if available).

Operator determined barring data contains the following information:

Information element name
Required
Description

ODB General Data
C
This IE indicates the set of subscribers features that the network operator or the service provider can regulate.

ODB HPLMN Specific Data
C
This IE indicates the set of subscribers features that the network operator or the service provider can regulate only when the subscriber is registered in the HPLMN.

Notification-to-CSE flag
C
This IE indicates whether the gsmSCF is notified of a change of ODB data.

C
Conditional (The IE shall be sent, if available).

CAMEL Subscription Information contains the following information:

Information element name
Required
Description

O-CSI
C
See subclause 4.3.1.

D-CSI
C
See subclause 4.3.2.

T-CSI
C
See subclause 4.3.4.

VT-CSI
C
See subclause 4.3.5.

TIF-CSI
C
See subclause 4.3.6.2.

GPRS-CSI
C
See subclause 6.3.1.

SMS-CSI
C
See subclause 7.3.1.

SS-CSI
C
See subclause 8.2.1.

M-CSI
C
See subclause 9.2.1.

C
Conditional (The IE shall be sent, if requested and available).

10.3.2.2
Any Time Modification ack

10.3.2.2.1
Description

This IF is used by the HLR to provide the modified information to the gsmSCF.

10.3.2.2.2
Information Elements

The following information elements are required:

Information element name
Required
Description

Call Forwarding SS data
C
This IE is described in a table below.

Call Barring SS data
C
This IE is described in a table below.

CAMEL Subscription Information
C
This IE is described in a table below.

C
Conditional (The IE shall be sent if it was modified).

Call Forwarding SS data contains the following information:

Information element name
Required
Description

SS Code
C
This IE indicates Call Forwarding supplementary service as defined in 3G TS 22.004 [25].

Basic Service
C
See 3G TS 22.002 [24].

SS Status
C
See 3G TS 23.011 [26].

Forwarded-to Number
C
See 3G TS 23.082 [27].

Forwarded-to Subaddress
C
See 3G TS 23.082 [27].

Subscription Options
C
See 3G TS 23.082 [27].

No Reply Condition Time
C
See 3G TS 23.082 [27].

Notification-to-CSE Flag
C
This IE indicates whether the gsmSCF is notified of a change of Call Forwarding SS data.

C
Conditional (The IE shall be sent, if available).

Call Barring SS data contains the following information:

Information element name
Required
Description

SS Code
C
This IE indicates Call Barring supplementary service as defined in 3G TS 22.004 [25].

Basic Service
C
See 3G TS 22.002 [24].

SS Status
C
See 3G TS 23.011 [26].

Password
C
See 3G TS 23.011 [26].

Wrong password attempts counter
C
See 3G TS 23.011 [26].

Notification-to-CSE flag
C
This IE indicates whether the gsmSCF is notified of a change of Call Barring SS data.

C
Conditional (The IE shall be sent, if available).

CAMEL Subscription Information contains the following information:

Information element name
Required
Description

O-CSI
C
See subclause 4.3.1.

D-CSI
C
See subclause 4.3.2.

T-CSI
C
See subclause 4.3.4.

VT-CSI
C
See subclause 4.3.5.

TIF-CSI
C
See subclause 4.3.6.2.

GPRS-CSI
C
See subclause 6.3.1.

SMS-CSI
C
See subclause 7.3.1.

SS-CSI
C
See subclause 8.2.1.

M-CSI
C
See subclause 9.2.1.

C
Conditional (The IE shall be sent, if it was modified).

10.3.2.3
Notify Subscriber Data Change

10.3.2.3.1
Description

This IF is used by the HLR to notify to the gsmSCF of the change of subscriber data.

10.3.2.3.2
Information Elements

The following information elements are required:

Information element name
Required
Description

IMSI
M
The IMSI is used to identify the subscriber.

MSISDN
M
The MSISDN is used to identify the subscriber.

Changed Data
M
This IE identifies the data that has changed. The data can be one of:

-
Call Forwarding SS Data

-
Call Barring SS Data
-
Operator Determined Barring

-
CAMEL Subscription Information

M
Mandatory (The IE shall always be sent).
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