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TSG SA2 would like to inform TSG T2 and T3 that SA2  are currently defining the service architecture for a mobile based Area Event location service in Rel-6. Area Events may be, for example, the movement of a particular UE into or out of a designated geographical area, town, car park, etc. The detection of such events will facilitate the introduction of many new location based commercial and emergency related services. 

Whilst Area Event detection can be performed in either the network or in the UE, the mobile based solution is preferred because of its relative simplicity and much lower signalling overhead.  Two different solutions have been proposed in the SA2 LCS drafting session how to handle the mobile based Area Event location service. The first solution is to send  the Service Activation and the Area Definition to the mobile using SMS and a revised SIM Application Toolkit (STK), as defined in TS 11.14 and TS 31.111. The second solution is to send the Service Activation and Area Definition to the mobile using a revised LCS location notification procedure specified in TS 24.030 TS 24.080. 

The Area Definition is the same in both cases, i.e. a list of Cell Identities that defines the target area. The mobile would in both solutions compare the current cell ID with the required target cell ID list and monitor whether it has entered (or left) a target cell.

The value of this new service would be greatly enhanced if a solution can be found to enable the UE to detect and report the occurrence of an area event whilst in both call and idle mode. Both solutions seem to require changes in the mobile terminal, because the functional requirement is that the mobile should monitor cell changes in idle mode and during calls, etc.  The first solution would probably need some enhancements in the SIM/UE interface and STK because the ME does not, according to the current STK specifications TS11.14 and TS31.111, appear to pass cell ID information to the SIM/USIM whilst the UE is engaged in an ongoing CS call. 

SA2 intends to decide which solution to use in its November meeting 11.-15.11. 2002 in Bangkok, so hopefully the response LS from T2 and T3 could be made available for that meeting.

Actions:  TSG SA2 kindly asks TSG T2 and T3 to review the two alternative procedures as described above and in the draft (yet to be agreed) attached 2+1 CRs and to determine the feasibility of the two solutions in general and to indicate whether there is some preference for one of the solutions over the other.

T2’s and T3’s feedback is also invited regarding changes that may be considered necessary to the SAT,USAT and ME specifications in order to support this Area Event location service.

Next SA2 meetings

SA2#28, Bangkok, Thailand, 11th–15th Nov, 2002

SA2#29, San Francisco, U.S.A. 20th-24th January 2003
Attachments
On the SIM Tool Kit and SMS based solution:

- S2-023034 Introduction of Location Deferred Request (LDR) – Mobile based Area Event reporting

AND
- S2-023035 Introduction of Location Deferred Request (LDR) – Mobile based Area Event reporting: Clause 9 changes
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On the LCS (terminal) based solution:

S2-022936 Mobile based deferred MT-LR –Area Event reporting (using LCS procedures)
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<<<First change>>>


9.1.9
 Deferred Location Request – Mobile based Area Event reporting


Figure 9-1 illustrates the procedures for a Deferred Location Request where the Location Report is returned to the network by the UE following the occurrence of an Area Event. An Area Event occurs when a UE leaves or enters a predetermined geographical area defined by one or more Cells, a Routing Area or a Location Area.  Details of the target area event are contained in the Deferred Location Request message. 




Figure 9 -1: Message flows for Deferred MT- LR – Area Event reporting


9.1.9.1
Deferred Location Request - Procedure for Area Event reporting


1) An external LCS Client requests a Location Deferred Request (Area Event) service for a subscribing UE. In addition to the target UE’s identity and the attributes listed in 5.6.1, the service request provides details of the geographical event area and the nature of the event i.e. whether the event to be reported is the UE entry or exit from the designated area. If a more accurate location report is needed e.g. to meet the QoS requested, the LDR may be followed by a Location Immediate Request (LIR), as previously specified for CS and PS MT-LR. 


2) The R-GMLC authenticates the LCS Client and sends a request for routing information to the HLR/HSS.


3) HLR/HSS returns H-GMLC address to the R-GMLC.


4) R-GMLC sends Location Deferred Request (Area Event) to H-GMLC.


5) A privacy check is performed by the H-GMLC or in the Privacy Profile Register (PPR) if a PPR is supported.  If the netword supports the use of codewords then the procedures described in 9.1.x are also performed. Certain geographic and/or time related restrictions may be applied as a result of the UE privacy check. The activation of the LDR – Area Event monitoring function in the UE may subsequently be disallowed due to user settings in the handset. If either security or privacy checks fail, a Subscriber Location Report is returned to the R-GMLC with an appropriate error cause indicating termination of the deferred location request.


6) The H-GMLC requests routing information from the HLR/HSS for the addresses of the V-GMLC and VMSC/VSGSN.  Note,  the H-GMLC will use this latter information to assist the SMS-C in the home network to route the Short Message, containing the LDR (Area Event) instructions, to the serving MSC/SGSN in the visited network.


7) The  HLR/HSS in the visited network returns the addresses of the V-GMLC and serving MSC/SGSN


8) If necessary, the H-GMLC sends a request to the V-GMLC for the Cell IDs corresponding to the geographic coordinates included in the request. 


9) The R-GMLC converts the requested event area geographical co-ordinates into the corresponding Cell ID or Service Area ID and returns this information to the H-GMLC.  It may be noted that larger event areas, e.g. towns, cities or airports, may be defined by several surrounding cells and the particular cell in which the area event occurs may later be identified, by the H-GMLC, from the serving cell ID information contained in the Area Event LCS Report sent from the UE.  


10) The H-GMLC prepares the Location Deferred Request and sends it as an SMS-DELIVER class-2 type message to the SMS-SC. In addition to the area event cell identities, the LDR message shall include an area event expiry time after which the UE or H-GMLC shall cancel the deferred location request.

11) Using the routing information provided by the H-GMLC the SMS-C routes the SMS-DELIVER class-2 type message, via the serving MSC/SGSMN in the visited network, to the UE. 


12) Upon successful reception of he encrypted message, and provided that the “data download via SMS Point-to-
  Point” is allocated and activated in the UICC Service table, the UE will pass the class-2 short message to the
  SIM using the ENVELOPE (SMS-PP DOWNLOAD) command (see TS31.111 [38]). The SIM Application
  Toolkit Area Event monitoring function interprets the deferred location request message.


If user permission is indicated in the message then the SIM displays the user some text to ask for permission using the DISPLAY TEXT command and gets the user confirmation using the SELECT ITEM command.  


If permission is not required or the user has given permission the SIM checks the current cell location using the PROVIDE LOCAL INFORMATION – Cell ID command.  If this does not result in a trigger situation, then the SIM sets up location reporting from the ME using the SETUP EVENT LIST command.


The SIM shall send, using the SEND SHORT MESSAGE command, a deferred location response message back to the H-GLMC, indicating the following:

a) The request has successfully been set-up and is waiting for a trigger event.


b) The request has been successfully set-up and the trigger event has occurred.


c) The request could not be set-up – User rejected request.


d) The request could not be set-up – ME rejected request.


When the H-GMLC receives the SM from the SMS-C, which may include the serving cell ID, it may send an LCS Service Request acknowledgement to the R-GMLC and /or LCS Client. The acknowledgement message sent to the LCS Client shall not normally contain any location information unless specifically requested and authorised.


13) When the UE performs a cell handover the ME shall send details of the new serving cell to the SIM, including the cell ID.  The area event monitoring application in the SIM compares the current cell ID one or more, target cell IDs.

14)  When the event occurs, depending upon the LDR requirement, one of two responses is generated:

e) An area event LCS report indicating a positive match with the target cells;


or
b)
An area event LCS report indicating a negative match with the target cells.


The area event monitoring application then disables itself.  The report shall include the original LDR reference, the time that the event occurred and the current serving cell ID, information relating to the area event or UE status may optionally be included in this report. The SIM then initiates a SEND SHORT MESSAGE containing the Area Event LCS report and this is sent, via the SC, to the H-GMLC identified in the original LDR message. 


15)
The H-GMLC shall convert any relevant network location information e.g. cell ID, into geographical or local
 co-ordinates and perform a privacy check prior to authorising the release of this information to any external third party entity. If the network supports enhanced user privacy then this check may be executed in the H-GMLC, PPR or related database, otherwise it shall be performed by the HLR/HSS.


16) Finally a Subscriber Location (Area Event) Report is sent to the LCS Client.

<<<End of  changes>>>
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***** MODIFIED SECTION *****

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. The designated area may be defined as one or more radio cells, location areas, routing areas or GAD (Geographical Area Defintion) Shapes. The Area Event detection can be network or UE centric or both.

c) Other events are FFS. 

***** NEXT MODIFIED SECTION *****

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;


-
LCS Client identity;


-
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, applicable to deferred location requests only;


· Requested Quality of Service information, if needed;


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


· Priority, if needed;


· Privacy override indicator, if needed;

· Supported GAD shapes, if needed;

· Source LCS server identity;

· Address of serving node


-
Geographical area, 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.


***** ADDED SECTION *****

9.1.9
 Deferred Location Request – Mobile based 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 the occurrence of an Area Event. An Area Event occurs when a UE leaves or enters a predetermined geographical area defined by one or more Cells, a Routing Area, an Location Area or a GAD (Geographical Area Defintion) Shape.  Details of the target area event are contained in the Deferred Location Request message. 

9.1.9.1
Deferred Location Request Procedure
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Figure 9.7a: Activation of a Deferred MT-LR procedure 


1) The LCS client sends to GMLC a LCS service request, which contains the Start Deferred LCS (with Mobile based Area Event) information. The LCS Service request provides details of the geographical event area and the nature of the event i.e. whether the event to be reported is the UE entry in or exit from the designated area. Optionally the LCS client may specify a time when the area event trigger is cancelled even if the event has not occurred. In this case the time information is send to GMLC.

2) Common PS and CS MT-LR procedure as described in 9.1.1.


3) GMLC sends a Provide Subscriber Location request to VMSC/SGSN as described in 9.1.6, which in this case is a Deferred Location Request that includes information about the event that shall trigger the sending of a Location Report. The GMLC converts the requested geographical area definition into the corresponding Cell IDs or Service Area IDs, location areas or routing areas, which are send to MSC/SGSN. The request shall contain the designated geographical area definition and the nature of the event, i.e. whether the event to be reported is the UE entry in or exit from the designated area. 

4) The VMSC/SGSN performs the privacy check procedure as described in 9.1.2 / 9.1.6.

5) The VMSC/SGSN sends the LCS Area Event Invoke to the UE carrying the designated geographical area (as the format of CGIs, SAIs, RACs, or LAIs), the area event indication and the address of the GMLC. 

If the LCS Area Event Invoke is successfully received by the UE it stores the geographical area and activates the monitoring. 

6) The UE generates a LDR reference ID which is send to VMSC/SGSN in the LCS Area Event invoke ack. If the UE cannot support the deferred location request  (for temporary or permanent reasons), a LCS Area Event Invoke ack. return error shall be returned with a corresponding cause.

7) The MSC receives the LCS Area Event Invoke ack. from the UE and includes the result and the LDR reference ID in the response to the GMLC.


8) GMLC returns a LCS Service Response to the LCS Client to notify whether the request was successfully accepted or not.

9) The requested event is detected when UE finds out that it has entered or left the designated area. If the event information could not be obtained, or if the UE for some other reason decides not to wait any longer for the requested event to occur (ex. timer expires), the LCS Area Event report will be returned with an appropriate error cause indicating termination of the deferred location request.

10) The LCS Area Event Report is sent to the VMSC/SGSN including the original LDR reference ID, the GMLC address, the time that the event occurred and the current serving cell ID and possible other information relating to the area event.

11) VMSC sends the subscriber location report to GMLC together with information relating to the area event. The VMSC/SGNS may record billing information.

12) The privacy check shall be performed as described in the 9.1.1 before the information on the detected event is sent to the LCS client


13) GMLC then returns the LCS Service Response to the LCS Client as in 9.1.1 containg also information relating to the area event.


9.1.9.2
Cancelation of a Deferred Location Request Procedure
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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. The cancellation could be initiated by the GMLC itself for some reasons (e.g. implementation dependent timer in the GMLC expired). If the UE’s privacy profile stored in the H-GMLC or in the PPR was changed, any outstanding Deferred Location Request, which would not have been authorized with the new profile, shall be cancelled or the requested action for the VPLMN shall be changed. The H-GMLC initiates the cancellation and may send a new Deferred Location Request to the VPLMN. The event type to cancel must be indicated in the Cancellation procedure.



If the previously requested Deferred Location Request was forwarded to another GMLC (H-GMLC or V-GMLC), the cancellation request from the LCS client shall be forwarded to the same GMLC.


Note: 
The GMLC shall know that the UE subscribers privacy profile has been changed in the PPR when the LCS Privacy Profile Update has been send from PPR to GMLC as described in 9.1.1.2.


2) The GMLC will indicate this cancellation request in the Provide Subscriber Location toward the SGSN/MSC.

3) The SGSN/MSC will indicate this cancellation request in the LCS Area Event cancellation towards the UE.

4) When the UE completes the cancellation procedure, it notifies VMSC/SGSN in the LCS Area Event cancellation ack. (with no area event information included).

5) The SGSN/MSC  notifies the cancellation acknowledgement to the GMLC in the Provide Subscriber Location Ack (with no area event information included).
If the cancellation request was forwarded to another GMLC (H-GMLC or V-GMLC), the GMLC (H-GMLC or V-GMLC) informs the GMLC (R-GMLC or H-GMLC) that the cancellation procedure has been successfully completed.

6) The GMLC informs the LCS Client that the cancellation procedure has been successfully completed.
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<<<First change>>>


2.1
Normative references


Add the following references:


[35]
TS 23.040: " Technical realization of the Short Message Service (SMS)"

[36]
TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface"

[37]
TS 31.102: "Characteristics of the USIM Application "

[38]
TS 31.111: "USIM Application Toolkit (USAT)"


[39]
TS23.048: " Security Mechanisms for the (U)SIM application toolkit" 

<<<Next change>>>

3.3
Abbreviations


Add the following abbreviations:


SAT

SIM Application Toolkit


SM MT
Short Message Mobile Terminated Point-to-Point


SM MO
Short Message Mobile Originated Point-to-Point


UICC
Universal Integrated Circuit Card


<<<Next change>>>

4.4
Types of Location Request


4.4.1
Immediate Location Request


Request for location where the LCS Server replies immediately to the LCS Client with the current location estimate if this could be obtained.


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. One or more cells, location areas, routing areas or change of PLMN may be used to define the designated area. Area Event  detection can be network or UE centric or both.


 c)
Other events are FFS (Release 5)

<<<Next change>>>

5.7

Deferred Location Request – Mobile based Area Event reporting


The detection and reporting of certain area events e.g. when a UE enters or exits a certain geographical area, forms the basis for many commercial and emergency services.  Area event detection and reporting may be performed either in the network or in the UE, or a combination of both.  The current specification describes the general procedure to be used for UE based DLR – Area Event detection and reporting, and is only applicable to UEs supporting the Short Message Service and SIM Application Toolkit (SAT).  For greater accuracy this mobile based procedure may be extended to include the reporting of GPS and other UE based data e.g. timing advance (TA) measurements.    


The Area Event detection in the UE makes use of the following SIM Application Toolkit  (SAT) commands:


ENVELOPE(SMS-PP Download)


SetUpEventList


Display text


Select Item


SEND SHORT MESSAGE


Provide Local Information – Cell ID.


Upon receipt of a correctly authenticated deferred location request from the LCS Client, the GMLC sends a message to the SIM in the UE to request the area event monitoring application to detect when the mobile is either in or out of a set list of cells.  This message can be secured by using the security protocol described in TS23.048 [39].  Depending upon the request and the user’s privacy settings, the SIM may ask the user to confirm that this request can be actioned.  The SIM requests that the ME reports all changes in location area back to the SIM for comparison to the target cell list.  The SIM then reports that either:


a) The request has successfully been set-up and is waiting for a trigger event.


b) The request has been successfully set-up and the trigger event has occurred.


c) The request could not be set-up.


If b) or c) then the application disables location checking and awaits further deferred location event requests.


If  a) the SIM continues to check all location events sent from the ME until the trigger condition is met (the SIM application preserves this state through MS power cycles).  When the trigger occurs a message is sent to the GMLC and the application disables the location checking function until further deferred location event requests are received


Figure 5.7-1 shows the general architecture for Mobile based Area Event reporting. It should be noted that the Short Message containing the deferred location request can be sent via a SIM-OTA server for secure communication to the SIM. The interface between the H-GMLC and the SMS-C / SIM-OTA server has not been specified. In the roaming scenario the H-GMLC obtains the target cell identities from the V-GMLC (serving GMLC for the area) prior to sending the SM to the roaming UE.
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Figure 5.7-1: General architecture for Mobile based Area Event reporting

<<<End of  changes>>>
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