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This document is the first attempt to describe the interaction between the gsmSCF and the HSS which corresponds AnyTimeInterrogation, AnyTimeModification, AnyTimeSubscriptionInterrogation and NotifySubscriberDataChange in the CS and PS domain. This document was made on the assumption that the stage 1 subscriber information management requirement in TS22.078 for CS+PS domain is also applicable to IMS subscriber data.

In this draft document, the author tentatively assumed as followes;

-
HSS is very similar functional entity in terms of holding the subscriber data. Therefore the author tried to draft this document as similar as the procedure in the HLR.

-
CSI and other information required for a subscriber as described in N2-020143 (Si-Interface: HSS to IM-SSF Interface, Lucent Technologies).

-
Aditional to CSIs, other call related data, CF, CB, ODB and Activation/Deactivation of the CSI, are assumed to be kept in the HSS. Since IMS for legacy services, e.g. voice by simple dialling call, offers the same feel and look as the legacy (existing) networks to the end subscriber – above data, or equivalent data, are assumed to be necessary. If these data are stored in the HSS, it would be the CAMEL to interrogate, modify or notify the their changes.

-
SS notification (SS-CSI) not applicable.

Above items are, again, just the assumption to proceed in the work; i.e. further study and investigation are needed for justification. All the related groups are kindly requested to provide the comments on above assumption.

Note: Due to the similarity to the existing procedures, although the proposal was aimed to be included in the draft 23.278, the proposed text was made on the extracted document of 23.078 v5D.D.5 clauses 10 and 11. The numbering of the clauses, figures, figure names etc shall be adjusted when the contents are included in the draft 23.278.

Some notes on the stage 1 if applied to IMS.

FYI. 3GPP TS 22.078 v5.5.0

12.2
Notification to CSE of change of subscriber data

It shall be possible to mark for a subscriber that a notification shall be sent to the CSE when any of the following subscriber data are changed as a result of a request from any entity except the CSE to which the notification shall be sent: 

-
CF SS data;

-
CB SS data;

-
ODB data;

-
CAMEL subscription information.

One ore more CSEs may be defined to which the notification shall be sent.
12.3
Supplementary service invocation notification to CSE

It shall be possible to mark for a subscriber that a notification shall be sent to the CSE when any of the following supplementary services are invoked:

-
ECT;

-
CD;

-
MPTY;

-
CCBS.

13
CSE interrogation and control of subscription data
13.1
Any time interrogation

It shall be possible for the CSE (as part of an OSS, including special handling of mobile terminating calls) to interrogate the HLR
 for information about a particular subscriber, for which it is entitled to do so (e.g. the subscriber belongs to the same HPLMN as the CSE).

This may be information from the list below:

-
Subscriber status
;

-
Location information
 (see section 22);

-
Call Forwarding SS data;

-
Call Barring SS data;

-
Operator Determined Barring data;

-
CAMEL Subscription Information
;

-
CAMEL phases supported at the VPLMN
.

The CSE shall indicate in the request for subscriber information whether the information is requested from the HPLMN, the VPLMN in the circuit switched domain or the VPLMN in the packet switched domain.

The HPLMN shall have the possibility to reject any interrogation from any CSE.
13.2
Any time modification

It shall be possible for the CSE to modify user data for a particular subscriber, for which it is entitled to do so (e.g. the subscriber belongs to the same HPLMN as the CSE).

This shall be data from the list below:

-
Call Forwarding SS data;

-
Call Barring SS data; 

-
Operator Determined Barring data;

-
Activation/Deactivation of CAMEL Subscription Information.

The HPLMN shall have the possibility to reject any request for modification from any CSE.

10
Control and interrogation of subscription data
Support of the procedures described in this clause in CAMEL Phase 4 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.

HSS: The HSS 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 HSS 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 - HSS
This interface is used by the gsmSCF to interrogate or modify information in the HSS. As a network operator option, the HSS may refuse to provide or modify the information requested by the gsmSCF. This interface is also used by the HSS 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_HSS.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HSS by sending an Any Time Subscription Interrogation Request.
Editor's note: Figures in this document have not been renamed. They shall be renamed as the figure titles indicate when they are agreed to be included in the draft 23.278.
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Figure 10.2a: Process CAMEL_ATSI_HSS (sheet 1)
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Figure 10.2b: Process CAMEL_ATSI_HSS (sheet 2)

10.2.2
Any Time Modification

Handling of Any Time Modification involves the following process:

-
CAMEL_ATM_HSS.

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 HSS, 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 belonging to this SS code and basic service code is erased, the associated notificationToCSE flag is unchanged and the SS-Status is amended according to the state transition model defined in 3GPP TS 23.082 [21].
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.

-
Before modification of CF data (SS state changed to 'registered', insert or change of FTN), the interaction checks between CF and ODB and between CF and CB shall be performed as described in 3GPP TS 23.015 [12] and TS 23.082 [21] respectively. The CF data shall only be modified if the changed new CF data does not conflict with the existing ODB or CB entries.

-
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 belonging to this SS code and basic service code is deactivated, the associated notificationToCSE flag is unchanged and the SS-Status is amended according to the state transition model defined in 3GPP TS 23.088 [24].
Otherwise, the behaviour is as follows:

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

-
Before modification of CB data (SS state), the interaction checks between CF and CB shall be performed as described in 3GPP TS 23.088 [24]. The CB data shall only be modified if the changed new CB data does not conflict with the existing CF entries.

-
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.

-
ATM_Modify_ODB_Data
-
If ODB data is not present in the ATM request, then it is assumed that the ODB data is not modified. When present, the modification is done by overwriting the existing ODB data.

-
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 HSS calls the procedure CAMEL_NSDC_HSS, which sends notifications to gsmSCF(s), if required.
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Figure 10.3a: Process CAMEL_ATM_HSS (sheet 1)
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Figure 10.4a: Procedure ATM_Modify_Data (sheet 1)
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Figure 10.5a: Procedure ATM_Modify_CSI_Data (sheet 1)
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Figure 10.6a: Procedure ATM_Modify_CF_Data (sheet 1)
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Figure 10.7a: Procedure ATM_Modify_CB_Data (sheet 1)
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Figure 10.8a: Procedure ATM_Modify_ODB_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 HSS 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_HSS.

If a change of subscriber data needs to be notified to the gsmSCF, then the HSS initiates a transaction to the gsmSCF by sending Notify Subscriber Data Change information flow.
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Figure 10.9a: Procedure CAMEL_NSDC_HSS (sheet 1)
10.3
Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for control and interrogation of subscription data.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually Exclusive (E) or Optional (O).
An 'M' IE shall always be included. A 'C' IE shall be included if the sending entity has the necessary information to populate the IE. The conditions for the inclusion of an 'S' IE are shown in the 'Description' column of the definition table. An 'O' IE may be included or omitted as required by the service logic. This categorization is a functional classification, i.e. it defines the requirements for the stage 2 information. It is 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 HSS 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 3GPP TS 29.002 [34].

10.3.1
gsmSCF to HSS information flows

10.3.1.1
Any Time Modification Request

10.3.1.1.1
Description

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

10.3.1.1.2
Information Elements

	Information element name
	Status
	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 shall be either:

-
IMSI, or
-
MSISDN

	Modification Request For Call Forwarding SS Data
	E
	This IE is described in a table below.
This IE indicates the data of Call Forwarding data to be modified. 

	Modification Request For Call Barring SS Data
	E
	This IE is described in a table below.
This IE indicates the data of call barring data to be modified.

	Modification Request For Operator Determined Barring Data
	E
	This IE is described in a table below.
This IE indicates the data of operator determined barring data to be used.

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


Modification Request For Call Forwarding SS Data contains the following information elements:

	Information element name
	Status
	Description

	SS Code
	M
	This IE indicates Call Forwarding supplementary service as defined in 3GPP TS 22.004 [3]. Due to a restriction of the Any Time Modification acknowledgement IF, only the following supplementary service codes are allowed for this IE;

-
call forwarding unconditional;

-
call forwarding on mobile subscriber busy;

-
call forwarding on no reply;

-
call forwarding on mobile subscriber not reachable.

	Basic Service
	O
	See 3GPP TS 29.002 [34].

	SS Status
	O
	See 3GPP TS 23.011 [10]. Provisioning and withdrawal are not allowed for the gsmSCF.

	Forwarded-to Number
	O
	See 3GPP TS 23.082 [21].

	Forwarded-to Subaddress
	O
	See 3GPP TS 29.002 [34].

	No Reply Condition Time
	O
	See 3GPP TS 23.082 [21].

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


Modification Request For Call Barring SS Data contains the following information elements:

	Information element name
	Status
	Description

	SS Code
	M
	This IE indicates Call Barring supplementary service as defined in 3GPP TS 22.004 [3]. Due to a restriction of the Any Time Modification acknowledgement IF, only the following supplementary service codes are allowed for this IE;

-
barring of all outgoing calls;

-
barring of outgoing international calls;

-
barring of outgoing international calls except those directed to the home PLMN;

-
barring of all incoming calls;

-
barring of incoming calls when roaming outside home PLMN Country.

	Basic Service
	O
	See 3GPP TS 29.002 [34].

	SS Status
	O
	See 3GPP TS 23.011 [10]. Provisioning and withdrawal are not allowed for the gsmSCF.

	Password
	O
	See 3GPP TS 23.011 [10].

	Wrong password attempts counter
	O
	See 3GPP TS 23.011 [10].

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


Modification Request For Operator Determined Barring Data contains the following information elements:
	Information element name
	Status
	Description

	ODB data
	O
	This IE contains ODB General Data and ODB HPLMN Specific Data to be imposed by this IF.

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


Modification Request For CAMEL Subscription Information contains the following information elements:

	Information element name
	Status
	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.


10.3.1.2
Any Time Subscription Interrogation Request

10.3.1.2.1
Description

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

10.3.1.2.2
Information Elements

	Information element name
	Status
	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 shall consist of one or more of the following list:
-
supplementary service; this information is described in a table below,

-
Operator Determined Barring;

-
CAMEL Subscription Information; this information is described in a table below,

-
supported CAMEL phases in IM-SSF
.

	Subscriber Identity
	M
	This IE identifies the subscriber for which the information is requested. The identity shall be either:

-
IMSI, or

-
MSISDN.


Supplementary service contains the following information elements:

	Information element name
	Status
	Description

	SS Code
	M
	This IE indicates a supplementary service as defined in 3GPP TS 22.004 [3].
Due to a restriction of the Any Time Subscription Interrogation acknowledgement IF, only the following supplementary service codes are allowed for this IE;

-
call forwarding unconditional;

-
call forwarding on mobile subscriber busy;

-
call forwarding on no reply;

-
call forwarding on mobile subscriber not reachable;

-
barring of all outgoing calls;

-
barring of outgoing international calls;

-
barring of outgoing international calls except those directed to the home PLMN;

-
barring of all incoming calls;

-
barring of incoming calls when roaming outside home PLMN Country.

	Basic Service
	O
	See 3GPP TS 29.002 [34].


CAMEL subscription information contains the following information elements:

	Information element name
	Status
	Description

	CAMEL Subscription Information
	M
	This IE indicates which CAMEL Subscription Information is requested. It shall be one of the following elements:
O‑IM‑CSI/VT‑IM‑CSI/D‑IM‑CSI


10.3.1.3
Notify Subscriber Data Change response

10.3.1.3.1
Description

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

10.3.1.3.2
Information Elements

This IF contains no information elements.

10.3.2
HSS to gsmSCF information flows

10.3.2.1
Any Time Modification ack

10.3.2.1.1
Description

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

10.3.2.1.2
Information Elements

	Information element name
	Status
	Description

	Call Forwarding SS Data
	S
	This IE is described in a table below. It shall be present if it was modified.

	Call Barring SS Data
	S
	This IE is described in a table below. It shall be present if it was modified.

	Operator Determined Barring Information
	S
	This IE is described in a table below. It shall be present if it was modified.

	CAMEL Subscription Information
	S
	This IE is described in a table below. It shall be present if it was modified.


Call Forwarding SS Data contains the following information elements:

	Information element name
	Status
	Description

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

	Forwarding Feature List
	C
	This IE is described in a table below.

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


Forwarding Feature List contains 1 to 32 items of the following information elements:

	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34].

	SS Status
	C
	See 3GPP TS 23.011 [10].

	Forwarded-to Number
	C
	See 3GPP TS 23.082 [21].

	Forwarded-to Subaddress
	C
	See 3GPP TS 29.002 [34].

	Subscription Options
	C
	See 3GPP TS 23.082 [21].

	No Reply Condition Timer
	C
	See 3GPP TS 23.082 [21].


Call Barring SS Data contains the following information elements:

	Information element name
	Status
	Description

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

	Call Barring Feature List
	C
	This IE is described in a table below.

	Password
	C
	See 3GPP TS 23.011 [10].

	Wrong Password Attempts Counter
	C
	See 3GPP TS 23.011 [10].

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


Call Barring Feature List contains 1 to 32 items of the following information elements:
	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34].

	SS Status
	C
	See 3GPP TS 23.011 [10].


Operator Determined Barring Information contains the following information elements:

	Information element name
	Status
	Description

	ODB Data
	C
	See subclause 10.3.2.3

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


CAMEL Subscription Information contains the following information elements:

	Information element name
	Status
	Description

	O—IM‑CSI
	S
	See subclause 4.3.1. It shall be present if it was modified.

	D—IM‑CSI
	S
	See subclause 4.3.2. It shall be present if it was modified.

	
	
	

	VT—IM‑CSI
	S
	See subclause 4.3.6. It shall be present if it was modified.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


10.3.2.2
Any Time Subscription Interrogation ack

10.3.2.2.1
Description

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

10.3.2.2.2
Information Elements

	Information element name
	Status
	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 IM-SSF
	C
	This IE indicates the CAMEL phase supported in the IM-SSF.

	
	
	


Call Forwarding SS Ddata contains the following information elements:

	Information element name
	Status
	Description

	Forwarding Feature List
	C
	This IE is described in a table below

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


Forwarding Feature List contains 1 to 32 items of the following information elements:

	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34].

	SS Status
	C
	See 3GPP TS 23.011 [10].

	Forwarded-to Number
	C
	See 3GPP TS 23.082 [21].

	Forwarded-to Subaddress
	C
	See 3GPP TS 29.002 [34].

	Subscription Options
	C
	See 3GPP TS 23.082 [21].

	No Reply Condition Time
	C
	See 3GPP TS 23.082 [21].


Call Barring SS Data contains the following information elements:

	Information element name
	Status
	Description

	Call Barring Feature List
	C
	This IE is described in a table below.

	Password
	C
	See 3GPP TS 23.011 [10].

	Wrong Password Attempts Counter
	C
	See 3GPP TS 23.011 [10].

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


Call Barring Feature List contains 1 to 32 items of the following information elements:
	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34].

	SS Status
	C
	See 3GPP TS 23.011 [10].


Operator Determined Barring Bata contains the following information elements:

	Information element name
	Status
	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.


CAMEL Subscription Information contains the following information elements:

	Information element name
	Status
	Description

	O—IM‑CSI
	C
	See subclause 4.3.1.

	D—IM‑CSI
	C
	See subclause 4.3.2.

	
	
	

	VT—IM‑CSI
	C
	See subclause 4.3.6.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


10.3.2.3
Notify Subscriber Data Change

10.3.2.3.1
Description

This IF is used by the HSS to notify to the gsmSCF of the change of subscriber data. This IF is sent at each time subscriber data is changed.
10.3.2.3.2
Information Elements

	Information element name
	Status
	Description

	IMSI
	M
	The IMSI is used to identify the subscriber.

	MSISDN
	M
	The MSISDN is used to identify the subscriber.

	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.


Call Forwarding SS data contains the following information elements: 

	Information element name
	Status
	Description

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

	Forwarding Feature List
	C
	This IE is described in a table below.

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


Forwarding Feature List contains 1 to 32 items of the following information elements:

	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34]. Compound basic service codes can also be used in this IF if the subscriber has used a compound code when modifying the SS (e.g. all bearer services compound code).

	SS Status
	C
	See 3GPP TS 23.011 [10].

	Forwarded-to Number
	C
	See 3GPP TS 23.082 [21].

	Forwarded-to Subaddress
	C
	See 3GPP TS 29.002 [34].

	Subscription Options
	C
	See 3GPP TS 23.082 [21].

	No Reply Condition Timer
	C
	See 3GPP TS 23.082 [21].


Call Barring SS data contains the following information elements: 

	Information element name
	Status
	Description

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

	Call Barring Feature List
	C
	This IE is described in a table below.

	Password
	C
	See 3GPP TS 23.011 [10].

	Wrong Password Attempts Counter
	C
	See 3GPP TS 23.011 [10].

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


Call Barring Feature List contains 1 to 32 items of  the following information elements:

	Information element name
	Status
	Description

	Basic Service
	C
	See 3GPP TS 29.002 [34]. Compound basic service codes can also be used in this IF if the subscriber has used a compound code when modifying the SS (e.g. all bearer services compound code).

	SS Status
	C
	See 3GPP TS 23.011 [10].


Operator Determined Barring Data contains the following information elements:

	Information element name
	Status
	Description

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

When the ODB general data is removed for the subscriber, this IE indicates that the set of subscribers features is empty.

	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.
When the ODB HPLMN specific data is removed for the subscriber, this IE indicates that the set of subscribers features is empty.

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


CAMEL Subscription Information contains the following information elements:

	Information element name
	Status
	Description

	O‑IM‑CSI
	S
	See subclause 4.3.1. It shall be present if it was modified.

	D‑IM‑CSI
	S
	See subclause 4.3.2. It shall be present if it was modified.

	
	
	

	VT‑IM‑CSI
	S
	See subclause 4.3.6. It shall be present if it was modified.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Specific CSI Deleted List
	S
	This IE indicates that one or more specific elements of CAMEL Subscription Information have been deleted from the HSS. It shall indicate any of the following;

-
O‑IM‑CSI (with TDP criteria for O‑CSI);



-
D‑IM‑CSI;

-
VT‑IM‑CSI with TDP criteria for VT‑CSI





.
This IE shall be present if CSI is/are deleted.


11
Subscriber Location and State retrieval
Support of the procedures described in this clause in CAMEL Phase 4 is a network operator option.

11.1
Architecture

11.1.1
Functional Entities used for CAMEL

This subclause describes procedures for the retrieval of subscriber location and subscriber state information. Location Services is only supported in CAMEL Phase 3 and higher.
1)
The gsmSCF may request location information of a mobile station from the GMLC via Location Services. The information flow of Location Services is described in 3GPP TS 23.271  [28] and 25.205 [32]. Figure 11.1a indicates the functional entities involved in the procedures for the retrieval of location information via location services.

2)
The gsmSCF may request location information and/or subscriber state information of a mobile station from the HSS. Location information and/or subscriber state information may be requested either from the circuit switched or the packet switched domain.

If location information and/or subscriber state information is requested by the gsmSCF, then the HSS may retrieve this information via the Provide Subscriber Information procedure from the IM-SSF. This procedure is defined in subclause 4.5.9 of the present document.

The interface for the provision of subscriber location and state information between HSS and IM-SSF is described in 3GPP TS 23.018 [13]. The interface for the provision of subscriber location and state information between HSS and SGSN is described in this chapter. Figure 11.1b indicates the functional entities involved in the procedures for the retrieval of location information and/or subscriber state information from the circuit switched or packet switched domain.
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Figure 11.1a: Functional architecture for CAMEL Support of Location Services
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Figure 11.1b: Functional architecture for Any Time Interrogation
gsmSCF: see subclause 3.1.

GMLC:
A functional entity that allows external LCS Clients to request real-time information about a Mobile Station. The information that can be requested from the GMLC is the location of the mobile station.

HSS:
see subclause 4.1.

IM-SSF:
see subclause 4.1.

SGSN:
see subclause 6.1.1. The SGSN stores location and state information for each subscriber. Upon request this information is provided to the HSS.
The information flows between the GMLC and functional entities other than the gsmSCF, have not been indicated in the functional architecture shown in figures 11.1. These information flows are outside the scope of the present document.

11.1.2
Interfaces defined for CAMEL

This subclause describes the interfaces applicable to CAMEL. It specifies on a high level the functions specific to CAMEL.





11.1.2.3
gsmSCF - HSS
This interface is used by the gsmSCF to interrogate the HSS. As a network operator option, the HSS may refuse to provide the information requested by the gsmSCF.

11.1.2.4
HSS - gsmSCF

This interface is used by the HSS to return the requested information (Mobile Station location and/or Mobile Station state) to the gsmSCF as requested by the gsmSCF via the Any Time Interrogation procedure.





11.2
Procedures for CAMEL







11.2.2
Any Time Interrogation

Handling of Any Time Interrogation to obtain Subscriber State and Location Information involves the following process:

-
CAMEL_ATI_HSS.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HSS by sending an Any_Time_Interrogation Request. 

[image: image16.emf]/* Process in the HLR receiving an Any Time
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Figure 11.3a: Process CAMEL_ATI_HSS (sheet 1)
























11.3
Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for the retrieval of information about the location and state of a subscriber.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually Exclusive (E) or not applicable (-).
An 'M' IE shall always be included. A 'C' IE shall be included if the sending entity has the necessary information to populate the IE. The conditions for the inclusion of an 'S' IE are shown in the 'Description' column of the definition table. When a set of 'E' IEs is shown in the definition of an Information Flow or compound IE, only one of those IEs may be included. A '‑' IE shall always be omitted. This categorization is a functional classification, i.e. it defines the requirements for the stage 2 information. It is 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.


Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [34]. 






	
	
	

	
	
	

	
	
	


	
	
	









	
	
	

	
	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


11.3.3
gsmSCF to HSS information flows

11.3.3.1
Any Time Interrogation Request

11.3.3.1.1
Description

This IF is used to request information (any one or more of subscriber state, subscriber location, IMEI & software version, MS classmark information for the CS domain and GPRS MS classmark information) from the HSS at any time.

11.3.3.1.2
Information Elements

	Information element name
	Status
	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:

-
Location Information;
-
Subscriber State;

-
Current Location;

-
IMEI & Software Version;


-
GPRS MS classmark information.

Current Location shall not be present if Location Information is not present in Requested Info.


	Subscriber Identity
	M
	This IE identifies the subscriber for which the information is requested. The identity shall be either:

-
IMSI, or

-
MSISDN.

	
	
	




11.3.4
HSS to gsmSCF information flows

11.3.4.1
Any Time Interrogation ack

11.3.4.1.1
Description

This IF is used by the HSS to provide the requested subscriber location and/or subscriber state information to the gsmSCF.

11.3.4.1.2
Information Elements

	Information element name
	Status
	Description

	Location Information
	C
	This IE indicates the location of the served subscriber in the IM-SSF. It shall be present only if requested by the gsmSCF.

	
	
	

	Subscriber State
	S
	This IE indicates the state of the MS in the IP multimedia domain. It shall be present only if requested by the gsmSCF. The possible values of the IE are:
-
Registered

-
Not registered
-
Session established






	
	
	







	
	
	

	IMEI (with software version)
	C
	This IE contains the IMEISV (as defined in 3GPP TS 23.003 [8]) of the ME in use by the served subscriber.

	
	
	

	GPRS MS Class
	C
	This IE contains the MS network and radio access capabilities.


Location Information is defined in 3GPP TS 23.018 [13]. The following differences apply:

	Information element name
	Status
	Description

	Service area ID
	C,E
	See 3GPP TS 23.018 [13].

	Cell ID
	C,E
	See 3GPP TS 23.018 [13].

	Location area ID
	C,E
	See 3GPP TS 23.003 [8].

	Selected LSA Identity
	C
	This IE indicates the LSA identity associated with the current position of the MS. It shall be present if the LSA ID in the subscriber data matches the LSA ID of the current cell. In the case of multiple matches the LSA Id with the highest priority it shall be present. See 3GPP TS 23.073 [19].

	Routeing area ID
	C
	See 3GPP TS 23.003 [8].

	SGSN number
	C
	See 3GPP TS 23.060 [16].
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