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Discussion

As part of terminating call handling, the HLR may request the VLR for subscriber information. The subscriber information is obtained with the MAP Provide Subscriber Info (PSI) MAP message. The subscriber information received from VLR, is then included in the MAP Send Routing Info (SRI) Ack message, sent to GMSC.

The subscriber information that may be requested from the VLR consists of Subscriber Location and Subscriber State; refer to section 4.3.7.1 of TS 23.078. This information is included in CAP Initial DP Operation for the MT call CAMEL Service.

This information may be used by the MT call CAMEL Service, as input to Service Logic processing. As an example, the location of a subscriber may indicate whether she qualifies for “office zone charging”.

The Subscriber Location that may be obtained in this way is read from the VLR. However, the subscriber may have changed location since the VLR was last refreshed. Hence, the location information of the subscriber may be out of date. The age of the subscriber location information is indicated in the “Age of Location” information element, which is part of the Location Information.

Some MT call services require the active location of the subscriber. An example is Home Zone: if a subscriber is located in her home zone, then the MT call qualifies for a reduced (or zero) rate. However, since the location information reported in IDP may be out of date, the SCP would have to use e.g. Any Time Interrogation (ATI) to retrieve the subscriber’s location. The Service Logic would have to wait until DP Alerting, before sending ATI. Using ATI has the additional risk that late call forwarding may have taken place (e.g. due to no paging response), in which case the alerting signal would pertain to the forwarded-to subscriber, not the originally called B-party.

CAMEL Phase 3 has introduced “Active Location Information”. A gsmSCF may request location information at any time, using the Any Time Interrogation (ATI) mechanism. ATI may include the parameter “Current Location”. If ATI includes “Current Location” and “Location Information”, then VLR will page the subscriber, resulting in the current location of that subscriber to be returned to the gsmSCF.

However, when the subscriber location is retrieved from VLR within the context of terminating call handling, the active location option is currently not available.

The present CR proposes for 3GPP Rel-6 that the active location retrieval feature be made available to terminating call handling as well. The advantages would be (list is not exhaustive):

· Home Zone charging: A Home Zone service can use the exact subscriber location to determine the terminating call charge;

· VPN: A VPN service can use the exact subscriber location to determine the call handling for that subscriber;

The introduction of the active location retrieval for terminating calls has no impact on the MAP PSI message between HLR and VLR. For the VLR, it is transparent whether PSI is the result of SRI from GMSC or ATI from gsmSCF.

With this method, the Service Logic does not have to use ATI (with or without the ALR flag included); the active location is available at Service Logic invocation.

The requesting of location information, subscriber state or active location, as part of terminating call handling, is purely HLR-internal behaviour. Operators can configure the HLR to request subscriber location for selected subscriber groups, depending on their subscription to CAMEL services for MT call handling. An operator would active this feature only for those subscribers who’s MT CAMEL Service requires the active location.

Refer to TS 23.078, Procedure CAMEL_T_CSI_CHECK_HLR. When the check box “subscriber info required” takes the yes exit, the procedure “CAMEL_Provide_Subscriber_Info” will be called. That procedure has the capability to request VLR for active location.

Required CRs

1. TS 23.008-CR131 (N2-040187 / N4-040539): specify in section 2.14.1.3 (Location information/Subscriber state interrogation) that the HLR may request the active location of the subscriber.

2. TS 23.078-CR659 (N2-040189): specify in section 4.3.7.1 (Location information/Subscriber state Interrogation) that HLR may request active location information; specify in section 4.6.1.8 that the Location Information in IDP for MT call may contain the IE “Current Location Retrieved”; specify in section 4.6.9.1 that SRI Ack may contain the IE “Current Location Retrieved”.
3. TS 29.002-CR733 (N2-040190 / N4-040541
): specify in section section 17.6.3 (Call Handling Operations) that the MAP SRI timer should be set to the upper limit, if the GMSC is prepared to wait longer for MAP SRI Result.
Background information

Extract from 3GPP TS 23.078 V6.1.0
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Figure Error! Reference source not found..1-1: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)

4.5.9
Procedure CAMEL_Provide_Subscriber_Info

The procedure CAMEL_Provide_Subscriber_Info is called either during Retrieval of routeing information in the HLR or as a result of reception of the Any Time Interrogation information flow from the gsmSCF.
The HLR sends a Provide Subscriber Info information flow to the VLR or SGSN dependent on the setting of the parameter "requested domain" received from the calling process. 

If the VLR or SGSN returns a Provide Subscriber Info ack information flow, then the HLR uses the received information to set the Subscriber Info to be returned to the calling process. 
As a network option, the HLR may use the information received from the VLR, such as Cell Id, Location Area Id or Service Area Id, to derive the Location Number and/or Geographical Information. The HLR may use the information received from the SGSN, such as Cell Id, Location Area Id, Service Area Id or Routeing Area Identity, to derive the Location Number and/or Geographical Information. This mapping is network-specific and outside the scope of the present document.
NOTE:
The handling in the VLR of Provide Subscriber Info is defined in 3GPP TS 23.018 [Error! Reference source not found.]. The handling in the SGSN of Provide Subscriber Info is defined in clause Error! Reference source not found..
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Figure Error! Reference source not found..2-1: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)
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Figure Error! Reference source not found..2-2: Procedure CAMEL_Provide_Subscriber_Info (sheet 2)

Extract from 3GPP TS 23.018 V6.1.0

8 Contents of messages

…

8.3 Messages on the D interface (VLR-HLR)

…

8.3.4
Provide Subscriber Info

The following information elements are required:

	Information element name
	Required
	Description

	IMSI
	M
	IMSI of the subscriber for whom information is requested (see 3GPP TS 23.003 [5]).

	LMSI
	C
	Local Mobile Subscriber Identity. Shall be present if the LMSI was sent to the HLR at location updating.

	Requested information
	M
	Indicates which of the following information the HLR requires:

-
location information;

-
subscriber state;

-
IMEI (with software version);

-
MS classmark.

	Active location retrieval requested
	C
	Indicates that the HLR requires active location retrieval. Shall be absent if the requested information does not indicate that the HLR requires location information.


8.3.5 Provide Subscriber Info ack

The following information elements are required:

	Information element name
	Required
	Description

	Location information
	C
	Information to define the location of the MS: see definition in subclause 8.3.5.1. Shall be present if location information was requested and is available; otherwise shall be absent.

	Subscriber state
	C
	Indicates whether the MS is busy (i.e. engaged on a circuit-switched call), network determined not reachable (IMSI detached or roaming in a prohibited location area) or assumed idle. Shall be present if subscriber state was requested; otherwise shall be absent.

	IMEI (with software version)
	C
	IMEISV as defined in 3GPP TS 23.003 [5]. Shall be present if the IMEI was requested, otherwise shall be absent.

	MS classmark
	C
	MS classmark 2 as defined in 3GPP TS 24.008 [26]. Shall be present if the MS classmark was requested, otherwise shall be absent.


8.3.5.1
Location information

The compound information element Location information consists of the following subordinate information elements:

	Information element name
	Required
	Description

	Location number
	C
	For a definition of this information element, see ITU‑T Recommendation Q.763 [35]. Shall be present if the VLR can derive it from the stored service area identity (for UMTS) or cell global identity (for GSM) or location area identity; otherwise shall be absent. The mapping from service area identity or cell ID and location area to location number is network-specific and outside the scope of the UMTS and GSM standards.

	Service area ID
	C
	Service area identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses UMTS radio access and the subscriber record is marked as confirmed by radio contact; otherwise shall be absent.

	Cell ID
	C
	Cell global identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses GSM radio access and the subscriber record is marked as confirmed by radio contact; otherwise shall be absent.

	Geographical information
	C
	For a definition of this information element, see 3GPP TS 23.032 [7] . Shall be present if the VLR can derive it from the stored service area identity, cell global identity or location area identity; otherwise shall be absent.

	Geodetic information
	C
	This information element corresponds to the Calling Geodetic Location defined in ITU-T Recommendation Q.763 [35]. Shall be present if the VLR can derive it from the stored service area identity, cell global identity or location area identity; otherwise shall be absent.

	VLR number
	O
	E.164 number which identifies the VLR (see 3GPP TS 23.003 [5]). If the HLR receives it from the VLR it shall ignore it.

	Age of location information
	C
	Measured in minutes. Shall be present if available in the MSC/VLR; otherwise shall be absent.

	Current Location Retrieved
	C
	Shall be present when location information was obtained after a successful paging procedure for Active Location Retrieval.


Extract from 3GPP TS 29.002 V6.5.0

-- provide subscriber info types

ProvideSubscriberInfoArg ::= SEQUENCE {


imsi

[0] IMSI,


lmsi

[1] LMSI
OPTIONAL,


requestedInfo
[2] RequestedInfo,

extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

RequestedInfo ::= SEQUENCE {


locationInformation
[0] NULL

OPTIONAL,


subscriberState
[1] NULL

OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


..., 


currentLocation
[3] NULL

OPTIONAL,

requestedDomain
[4] DomainType
OPTIONAL,


imei


[6] NULL

OPTIONAL,


ms-classmark
[5] NULL

OPTIONAL,


mnpRequestedInfo
[7] NULL 

OPTIONAL }

--
currentLocation shall be absent if locationInformation is absent

ProvideSubscriberInfoRes ::= SEQUENCE {


subscriberInfo
SubscriberInfo,

extensionContainer
ExtensionContainer
OPTIONAL,


...}

SubscriberInfo ::= SEQUENCE {


locationInformation
[0] LocationInformation
OPTIONAL,

subscriberState
[1] SubscriberState
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


... ,


locationInformationGPRS
[3] LocationInformationGPRS
OPTIONAL,


ps-SubscriberState
[4] PS-SubscriberState
OPTIONAL,


imei


[5] IMEI

OPTIONAL,


ms-Classmark2
[6] MS-Classmark2
OPTIONAL,


gprs-MS-Class
[7] GPRSMSClass
OPTIONAL,


mnpInfoRes
[8] MNPInfoRes
OPTIONAL }

--
If the HLR receives locationInformation, subscriberState or ms-Classmark2 from an SGSN

--
it shall discard them.

--
If the HLR receives locationInformationGPRS, ps-SubscriberState or gprs-MS-Class from

--
a VLR it shall discard them.

--
If the HLR receives parameters which it has not requested, it shall discard them.

LocationInformation ::= SEQUENCE {


ageOfLocationInformation
AgeOfLocationInformation
OPTIONAL,


geographicalInformation
[0] GeographicalInformation
OPTIONAL,


vlr-number
[1] ISDN-AddressString
OPTIONAL,


locationNumber
[2] LocationNumber
OPTIONAL,


cellGlobalIdOrServiceAreaIdOrLAI
[3] CellGlobalIdOrServiceAreaIdOrLAI
OPTIONAL,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


... ,


selectedLSA-Id
[5] LSAIdentity
OPTIONAL,


msc-Number
[6] ISDN-AddressString
OPTIONAL,


geodeticInformation
[7] GeodeticInformation
OPTIONAL, 


currentLocationRetrieved
[8] NULL

OPTIONAL,

sai-Present
[9] NULL

OPTIONAL }

-- sai-Present indicates that the cellGlobalIdOrServiceAreaIdOrLAI parameter contains

-- a Service Area Identity.

-- currentLocationRetrieved shall be present 

-- if the location information were retrieved after a successfull paging.
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