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<< First changed clause >>

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

….
Deferred location request: location request where the location response (responses) is (are) required after a specific event has occurred. The event may or may not occur immediately.

….
<< Next modified clause >>
4.4.2
Deferred Location Request

Request for location contingent on some current or future events where the response from the LCS Server to the LCS Client may occur some time after the request was sent.

4.4.2.1
Types of event

a) UE available: Any event in which the MSC/SGSN has established a contact with the UE. Note, this event is considered to be applicable when the UE is temporarily unavailable due to inaction by the UE user, temporarily loss of radio connectivity or IMSI detach and so on. Note that IMSI detach is only applicable in the case UE has previously been registered and information is still kept in the node.
b) Area Event:  An Area Event occurs when the UE leaves or enters a pre-defined geographical area or if the UE is currently within the pre-defined geographical area. The area may be defined as one or more radio cells, location areas, routing areas, country identity, PLMN identity or GAD (Geographical Area Defintion) Shapes.
c) Other events are FFS. 
<< Next modified clause >>

5.5
Information Flows between Client and Server

Other types of national specific information flows may be supported in addition to the information flow specified here.

Any of the information flows here indicated may not be externally realized if the information does not flow over an open interface. On the other hand, if a flow goes over an open interface, it shall abide to a well-defined protocol, e.g. LIF TS 101 [31], Location Inter-Operability Forum 2001.

5.5.1
Location Service Request

Via the Location Service Request, the LCS client communicates with the LCS server to request for the location information of one or more than one UE within a specified quality of service. There exist two types of location service requests:

-
Location Immediate Request (LIR); and

-
Location Deferred Request (LDR).

The attributes for the information exchange between the LCS Client and the LCS Server have been standardized by LIF based on requirements set by TS 22.071 and TS 23.271.

The following attributes are identified for Location Service Request information flow:

-
Target UE identity;

-
LCS Client identity;

-
Service identity, if needed;

· Codeword, if needed;

· Requestor identity, if needed (and type of Requestor identity if available);

· Number dialled by the target mobile user or APN-NI, if the request is call or session related ;

· Event definition, applicable to deferred location requests only;

· Deferred location request validity time, if applicable;
· Allowed repetition time for deferred location reports, if applicable;
· Start time, stop time and interval, applicable to periodical and deferred requests only;

· Requested Quality of Service information, if needed;

· Type of location, i.e. current location or last known location;

· Priority, if needed;

-
Local coordinate reference system, if needed;

-
Geographical area, if needed.
· Country or PLMN identity, if needed 
Some of the information may be stored in GMLC and the LCS client does not need to include such information in the location service request.

5.5.2
Location Service Response

The LCS server (GMLC) sends the Location Service Response to the LCS client either as an:

-
Immediate Response; or a 

-
Deferred Response, these deferred responses can be either single or periodic.

The following attributes are identified for the Location Service Response information flow:

-
Location indication of UE in geographical coordinates expressed as a shape as defined in TS 23.032 or local coordinate system;

· Indication when UE enters or leaves the Geographical area, if needed;

· Acknowledgement for a deferred location request, if needed.

In addition the information attributes of the location service request may be used also in the location service response.
<< Next modified clause >>

5.6
Information Flows between LCS Servers

Other types of national specific information flows may be supported in addition to the information flow specified here.

Any of the information flows here indicated may not be externally realized if the information does not flow over an open interface. On the other hand, if a flow goes over an open interface, it shall abide to a well-defined protocol, which will be further specified in other relevant specifications. 

When the LCS server’s associated GMLC uses the Lr interface then this interface shall conform to the protocol as specified in (reference to be added) and the procedures defined in clause 9 of the current specification.

5.6.1
Location Service Request

Via the Location Service Request, the source LCS server communicates with the destination LCS server to request for the location information of one UE within a specified quality of service. There exist two types of location service requests:

-
Location Immediate Request (LIR); and

-
Location Deferred Request (LDR).

The following attributes are identified for Location Service Request information flow:

-
Target UE identity, (one or both of MSISDN and IMSI);

-
LCS Client identity, i.e. LCS client external identity or internal identity;

-
LCS Client type, (i.e. Value added, Emergency, PLMN operator or Lawful interception);

-
LCS Client name, if needed (and type of LCS client name if available);

-
Service type, if needed;

· Codeword, if needed;

· Requestor identity, if needed (and type of Requestor identity if available);

· Number dialled by the target mobile user or APN-NI, if the request is call or session related ;

· Event definition, applicable to deferred location requests only;

· Deferred location request validity time, if applicable;
· Allowed repetition time for deferred location reports, if applicable;
· Requested Quality of Service information, if needed;

· Type of location, i.e. “current location”, “current or last known location” or “initial location”;

· Priority, if needed;

· Privacy override indicator, if needed;
· Indicator of privacy check related actions, if needed;

· Supported GAD shapes, if needed;
· Identity of the source LCS server of the Location Service Request;
· VPLMN LCS server address , if needed ; 

· Network address of Privacy Profile Register, if needed; 

· Network numbers of serving nodes; 
· LCS capability sets of serving nodes, if needed.
· Geographical area, if needed.
· Country or PLMN identity, if needed
<< Next modified clause >>
7.1.1
Core network Location Request

The core network request for a location estimate of a target UE shall contain sufficient information to enable location of the Target UE according to the required QoS using any positioning method supported by the PLMN and, where necessary, UE. For location services the core network may request the geographical co-ordinates of the Target UE.

In Iu mode the core network may also request in which Service Area the Target UE is located. The Service Area information may be used for routing of corresponding Emergency calls, or for CAMEL services. (The MSC Server or SGSN shall not send the Service Area Identity to GMLC).

In A/Gb mode this corresponds to the usage of Cell ID in the core network.

<< New added clause >>
9.1.9
 Deferred Location Request – Area Event reporting

Figure 9-7a illustrates the procedures for a Deferred Location Request where the Location Report is returned to the network by the UE following an Area Event. An Area Event occurs when the UE leaves, enters or is within a predetermined geographical area, as defined by one or more cells, routing areas, location areas, PLMN or geographical area defintion (GAD) shapes. Details of the target area event are contained in the Deferred Location Request message. 
9.1.9.1 Deferred Location Request Procedure for Area event 
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Figure 9.7a: Deferred MT-LR procedure for the Area event
1) The LCS service request contains the Start Deferred LCS with Mobile based Area Event information, i.e.details of the geographical event area and the nature of the event, whether the event to be reported is the UE being inside, entering into or leaving the designated area. The LCS service request may specify the validity time for the deferred location request and R-GMLC shall cancel the deferred location request, when it is no longer valid. The LCS service request may contain an indication of the allowed repetition time, i.e. how often the target UE may send a repeated Area event report.
2) Common PS and CS MT-LR procedures as described in 9.1.1.
3) V-GMLC converts the designated geographical area into an Area Definition consisting of the corresponding list of cell identities, location areas or routing areas, which V-GMLC sends to MSC/SGSN in the Provide Subscriber Location request (deferred). The request may also contain the PLMN identity or country identity. The request shall also define whether the event to be reported is the UE being inside, entering into or leaving the area, the minimum allowed repetition time and the minimum time the UE shall have been inside the area before it may report leaving the area, if applicable. If V-GMLC finds out that the designated area is not within its PLMN, it shall send the LCS service response to H-GMLC with the appropriate error cause. If the VMSC/SGSN cannot support the deferred location request with the area event  (for temporary or permanent reasons), it shall send a Provide Subscriber Location ack. with the corresponding error cause.
4) If the UE is in idle mode, the Core Network performs paging, authentication and ciphering.

5) The MSC/SGSN sends an LCS Location Notification Invoke message to the target UE indicating the type of location request and whether privacy verification is required. LCS notification is further specified in clauses 9.1.2 and 9.1.6.
6) The UE returns an LCS Location Notification Return Result to the VMSC/MSC server indicating, if privacy verification was requested, whether permission is granted or denied, see also clause 9.1.2 and 9.1.6.

7) The VMSC/SGSN sends the LCS Area Event Invoke to the UE carrying the Area Definition, other area event information. The request shall also define whether the event to be reported is the UE being inside, entering into or leaving the area, the minimum allowed repetition time and the minimum time the UE shall have been inside the area before it may report leaving the area, if applicable. If the LCS Area Event Invoke is successfully received by the UE, the UE stores the Area Definition and activates monitoring of the area event. 
8) The UE generates the LDR reference identity and sends acknowledgement to VMSC/SGSN. If the UE cannot support the deferred location request (for temporary or permanent reasons), it shall send the LCS Area Event Invoke ack. with the corresponding error cause.
9) VMSC/SGSN includes the result of the notification and area event invoke (but no location estimate) and the LDR reference identity in the acknowledgement it sends to the V-GMLC. 
10) to 12) V-GMLC returns the LCS Service Response via H-GMLC and R-GMLC to the LCS Client to notify whether the request was successfully accepted or not. 
13) UE detects that the requested area event has occurred. The UE shall determine that it is inside, entering into or leaving into the designated area of the Area event by comparing the cell identity of the current serving cell to the list of cell identities it has received previously. In case of soft handover, it is sufficient if one of the cells belongs to the designated area. In case the Area Definition consists of a location or routing area, the UE shall check whether it is inside, entering into or leaving such a location or routing area during the normal location or routing area update procedure. In case of PLMN or country idenity the UE shall determine that it has entered a new PLMN or country.
14) The UE sends the LCS Area Event Report to the VMSC/SGSN including the original LDR reference identity and the current serving cell identity and possible other information relating to the area event. 
It shall be possible to have the UE report one time only that the event has occurred. In this case the Location Service request shall be completed and cleared. In case the UE shall send a new report at a new area event, the UE must not send a repeated LCS Area Event Report more often than indicated in the LCS Area Event Invoke. 
The UE shall not send the LCS Area Event Report to indicate that is has left the designated area, in case it has not previously been inside the designated area for a minimum amount of time, as defined in V-GMLC. It is noted that the area event must not influence on the normal UE cell selection and reselection procedures.
If the UE decides to terminate the area event deferred location request, it shall send the LCS Area Event report with an appropriate error cause. 

15) VMSC/SGSN sends the subscriber location report to V-GMLC together with information relating to the area event. The VMSC/SGNS may record billing information.
16) V-GMLC sends the Subscriber location report ack. to VMSC/SGSN.
17) V-GMLC sends the LSC Service Response to H-GMLC.
18) H-GMLC performs the privacy check as described in the 9.1.1.
19) H-GMLC sends the LCS Service Response to R-GMLC.

20) R-GMLC sends the LCS Services Response to the LCS client.

9.1.9.2
Cancelation of a Deferred Location Request Procedure
Figure 9-7b illustrates the procedure how to cancel the Deferred Location Request for the Area event.
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Figure 9.7b: Cancellation of a Deferred MT-LR procedure

1) The LCS Client requests the cancellation of a previously requested Deferred Location Request. 
2) R-GMLC forwards the cancellation request to H-GMLC. R-GMLC may itself initiated the cancellation for some other reason, e.g. because a timer in the R-GMLC has expired. 
3) If the UE’s privacy profile stored in the H-GMLC or in the PPR was changed in such a way that it may impact on a specific Deferred LR, H-GMLC shall cancel this Deferred LR as described in step 4 and onwards. H-GMLC is made aware that the UE subscribers privacy profile has been changed in the PPR, as described in 9.1.1.2. 
4) H-GMLC sends the LCS Cancel Service Request to V-GMLC.
5) V-GMLC sends the Provide Subscriber Location request to SGSN/MSC.
6) The SGSN/MSC sends the LCS Area Event Cancellation request to UE.
7) The UE cancels the Area event Deferred LR and sends the LCS Area Event cancellation ack., with no area event information included to VMSC/SGSN.
8) The SGSN/MSC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location Ack, with no area event information included.
9) The V-GMLC sends the LCS Cancel Service Response to H-GMLC.
10) H-GMLC sends the LCS Cancel Service Response to R-GMLC. It is noted that H-GMLC may send the LCS Cancel Service Response to R-GMLC, even if the R-GMLC/LCS client has not requested the cancellation, see step 3. 

11) R-GMLC send the LCS Cancel Service Response to the LCS Client.
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