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11
Subscriber Location and State retrieval
Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option.

11.1
Architecture

11.1.1
Functional Entities used for CAMEL

This subclause describes Any Time Interrogation and CAMEL support of Location Services. Location Services is only supported in CAMEL Phase 3.
Figure 11.1 indicates the functional entities involved in Any Time Interrogation and Location Services. 
This chapter defines two procedures for Location Services:

(1)
The interfaces between gsmSCF and GMLC for Location Services via the GMLC.
(2)
The interface between gsmSCF and HLR for Any Time Interrogation and Active Location Retrieval.

The operation of Location Services is described in 3G TS 22.071 [17].
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Figure 11.1 a: Functional architecture for Any Time Interrogation
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Figure 11.1 b: Functional architecture for CAMEL Support of Location Services

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.

HLR:
see subclause 4.1.

MSC/VLR:
see subclause 4.1.

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 this specification.

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.

11.1.2.1
gsmSCF - GMLC interface

This interface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time.

11.1.2.2
GMLC - gsmSCF interface

This interface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF as requested by the gsmSCF via the Any Time Interrogation procedure.

11.1.2.3
gsmSCF - HLR

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

11.1.2.4
HLR - gsmSCF

This interface is used by the HLR 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

11.2.1
Location Services
Handling of Any Time Interrogation to obtain Location Information involves the following process:

-
CAMEL_ATI_GMLC.

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by sending a Any Time Interrogation Request.
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Figure 11.2: Process CAMEL_ATI_GMLC

11.2.2
Any Time Interrogation

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

-
CAMEL_ATI_HLR.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by sending an Any_Time_Interrogation Request. 
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Figure 11.3: Process CAMEL_ATI_HLR

11.3
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 GMLC 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]. 

11.3.1
gsmSCF to GMLC information flows

11.3.1.1
Any Time Interrogation Request

11.3.1.1.1
Description

This IF is used to request information (Mobile Station location) from the GMLC.

11.3.1.1.2
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 information that is requested.  It shall have the following value:

-
Mobile Station location

Mobile Station Identity
M
This IE identifies the Mobile Station of which the information is requested. The identity can be one of the following list:

-
IMSI

-
MSISDN

M
Mandatory (The IE shall always be sent).

11.3.2
GMLC to gsmSCF information flows

11.3.2.1
Any Time Interrogation ack

11.3.2.1.1
Description

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

11.3.2.1.2
Information Elements

The following information element is required:

Information element name
Required
Description

Location Information
C
This IE indicates the location of the Mobile Station.

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

Location Information contains the following information:

Information element name
Required
Description

Geographical Information
C
See 3G TS 23.032 [34]. The GMLC receives Extended Geographical Information from the MSC. The Extended Geographical Information shall be converted to the Geographical Information by the GMLC.

Geodetic Information
C
See 3G TS 23.018 [3].

Age Of Location Information
C
See 3G TS 23.018 [3].

MSC number
C
See 3G TS 23.032 [34]. The GMLC receives the MSC number from the HLR in the SendRoutingInfoForLCS MAP message.

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

11.3.3
gsmSCF to HLR information flows

11.3.3.1
Any Time Interrogation Request

11.3.3.1.1
Description

This IF is used to request information (subscriber state and/or location) from the HLR at any time.

11.3.3.1.2
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:

-
Location Information
-
Subscriber State

-
Current Location 
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 can be one of:

-
IMSI

-
MSISDN

M
Mandatory (The IE shall always be sent).

11.3.4
HLR to gsmSCF information flows

11.3.4.1
Any Time Interrogation ack

11.3.4.1.1
Description

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

11.3.4.1.2
Information Elements

The following information elements are required:

Information element name
Required
Description

Location Information
C
This IE indicates the location of the served subscriber.

Subscriber State
C
This IE indicates the status of the MS. The possible values of the IE are:

-
CAMELBusy: The VLR has indicated that the MS is engaged in a transaction for a mobile originating or terminated circuit-switched call.

-
NetworkDeterminedNotReachable: The VLR has indicated that the network can determine from its internal data that the MS is not reachable.

-
AssumedIdle: The VLR has indicated that the state of the MS is neither “CAMELBusy” nor “NetworkDeterminedNotReachable”.

-
NotProvidedFromVLR: The VLR did not provide any information on subscriber state even though it was requested. 

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

Location Information contains the following information:

Information element name
Required
Description

Location Number
C
See 3G TS 23.018 [3].

CellGlobalIDOrServiceAreaIdOrLAI
C
See 3G TS 23.018 [3].

Geographical Information
C
See 3G TS 23.018 [3].

Geodetic Information
C
See 3G TS 23.018 [3].

Age Of Location Information
C
See 3G TS 23.018 [3].

VLR number
C
See 3G TS 23.018 [3].

Selected LSA Identity
C
See 3G TS 23.018 [3]

Current Location Retrieved
C
See 3G TS 23.018 [3]

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