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<< First changed clause >>

3.1 Definitions

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. In addition the event may occur many
times.

<< Next Changed clause >>

4421 Types of event

a) UE available: Any event in which the MSC/SGSN has established a contact with the UE. Note, thisevent 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 till kept in the node.

b) Change of Area: when the mobiles moves to another area, the network is required to report the |ocation of the
target mobile in atriggered fashion. The new location may be noticed during certain area change e.g. acell
change, service area change, routing area change or RNC reallocation. Reporting the change of Areaevent is
for further study in the CS-domain. When event is triggered the SGSN should perform Privacy Check for UE
according to the subscription information. Service cancellation is done by LCS Client, GMLC or SGSN.
Service cancellation by the target UE is FFS.

c) Other events are FFS (Release 65)
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<< Next Changed clause >>

7.1.1 Core network Location Request

The core network request for alocation estimate of atarget 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 lu-modedMFS the core network may also request in which Service Areathe Target UE islocated. 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 ldentity to GMLC).In GSM this corresponds to the usage of Cell ID in the core
network.

It should be noted that the Service Area concept is different from the Localized Service Area concept used for SoLSA
Services.

When the location of a Target UE in Idle Mode is requested, the core network shall determine which RAN entity is
associated with the Target UE.

<< Next changed clause >>

9.1.8 Mobile Terminating Deferred Location Request

Figure 9.6aillustrates the procedures for a Deferred Location Request, where the Location Report is returned based
on the event UE available.

HLR/
| Client | lGmLC| HSS | sGsN/mMsc| | RAN | UE

1. Provide Subscriber Logation

>

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

4. LCS Service Response

|<—' 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
! ! ! ! 5. "Requested everlt is detected” !
6. Yocation procedures as for P§and CSMT-LR
7a. Subscriber Locatior] Report
7b. Subscriber Locatior) Report Ack >
8. LCS Service Respopse

Figure 9.6a: General Network Positioning for a Deferred MT-LR
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9.18.1 Deferred Location Request Procedure when UE gets available event

1)

2)

3)

4)

Provide Subscriber Location is received in SGSN/M SC as described in 9.1.2/9.1.6. In addition, the Deferred
Location Request includes the event that shall trigger the sending of Location Report.

If the SGSN/M SC cannot support the deferred location request for the specified event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned in step 3 with a suitable cause.
The SGSN/M SC verifies that the LCS client is allowed to position the requested UE according to subscription
information (no interaction at this stage with the UE). If not, a Provide Subscriber Location return error is
returned in step 3.

If the SGSN/M SC can support the deferred location request for the specified event and the privacy checksin step
2 are satisfied, a Provide Subscriber Location ack. shall be returned to the GML C without a location estimate.
The GMLC will at this stage not return any response to the LCS Client. It will instead due to the Deferred
Location Request wait for a Subscriber Location Report message from SGSN/M SC.

The GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was
successfully accepted or not.

9.1.8.2 Location Report Procedure

5)

Immediately following step 3, the SGSN/MSC shall verify if the requested event is already satisfied (e.g. UE
available inferred from a current transaction) or can be invoked immediately (e.g. by paging the UE and
receiving a page response). If requested event is not existing the SGSN/M SC waits until it has occurred or until
some maximum time has expired.

=> |n case the SGSN/M SC receives an indication that the UE has moved to another SGSN/MSC whileit is waiting

6)

for the requested event to happen, a Subscriber Location Report is directly sent to the GMLC with the
information that MT-LR must be re-initiated against the new SGSN/MSC. The adress of the new SGSN/MSC is
included in Subscriber Location Report if available. (If new SGSN/MSC adress was included, the GMLC
continues at step 1 above, otherwise it continues with an interrogation against HLR as described in 9.1.1.)

When the requested event is detected, the SGSN/M SC will proceed with the location request as described in
9.1.2/9.1.6.

If either security or privacy checks fails, a Subscriber Location Report is returned with appropriate error cause

7)

indicating termination of the deferred location request.

When location information has been obtained from the RAN, the SGSN/M SC returns the Subscriber Location
Report. Included in the report is an indication that thisis a response to a previoudly sent deferred location
request.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait any

8)

longer for the requested event to occur (ex. timer expires), the Subscriber Location Report will be returned with
an appropriate error cause indicating termination of the deferred location request.

GMLC then returns the LCS Service Response to the LCS Client asin 9.1.2/9.1.6.
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<< Added clause >>

9.1.8.3 Deferred Location Request with Change of Area Event

Figure 9.6b illustrates the deferred MT-LR for the event Change of Area

Client GMLC HLR/HSS SGSN RAN UE

1. LCS Service Request

2. Send Routing Info for UCS
»
Ll

3. Send Routing Info for JCS
»i
)

4. Provide Subscriber Lodation

.
»

5. Privacy Checks

6. Location Request

7. Provide Subscriber Lodation ack.
d

LCS Service Response

8.
>
<

9. Location Report (Cell IDf Service Area)
dl
-

10a. Subscriber Location Report
d
al

10b. Subscriber Location Report Ack

\ 4

11. LCS Service Response
d
al
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Client GMLC HLR/HSS SGSN RAN UE

1. LCS Service Request

¥ 2. Send Routing Info for LGS

P>

3. Send Routing Info for LGS
wi
)

4. Provide Subscriber Locagion

»
5. Privacy Checks
6. Location Request
.

7. Provide Subscriber Locafion ack. o
<
-

8. LCS Service Response

.
«

9. Location Report (Geographical Coordinates / Servicg Area)

1Q Locatign procedures as for PS MT-LR

11a. Subscriber Location Report

<
|

11b. Subscriber Location Report Ack.

\4

12. LCS Service Response

Figure 9.6b: Deferred LCS with Change of Area Event for a MT-LR

Before the LCS client issues the LCS Service Request, the UE might have established a connection with the LCS

client. The LCS Client may support alocation based service and may request the location of the target mobile

immediately as the subscriber starts to use the service.

1)

2)

3)

4)

5)

The LCSclient sends a L CS service request to GMLC and the common CS and PS MT-LR procedures as
described in 9.1.1 are performed. The LCS Service request in this case contains the Start Deferred LCS (with
Change of Area Event) information. [Note: In this message also the location information from the normal LCS
positioning could be send.]

GML C sends routing request to HLR/HSS (part of common CS and PS MT-LR procedure as described in
9.11)

HLR/HSS sends routing information to GML C (part of common CS and PS MT-LR procedure as described in

GML C sends a Provide Subscriber Location request to SGSN as described in 9.1.6, which in thiscaseisa
Deferred Location Request, that includes information about the event that shall trigger the sending of Location
Report. The event in this caseis " Change of Area'. The reguest shall contain the information if the |location
information is reported in every SAI/CGI change, RA change, or RNC reallocation.

If the SGSN cannot support the deferred |ocation request with the event “change of area” (for temporary or

permanent reasons), a Provide Subscriber Location return error shall be returned in step 7 with a corresponding
cause.

-Privacy check is performed for the UE according to subscription information (according to UE subscription
profile the LCS L ocation Notification Invoke message is sent to the target UE). Location reporting will be
continued until the request is cancelled by the GMLC or SGSN. Service cancellation by the UE and: oOther
aspects of service cancellation are for further study.
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6)

7)

8)

9)

10)

Otherwise, in case no notification is needed and if the UE isin idle mode, the SGSN performs paging. The
paging procedures are defined in TS 23.060[15].

If deferred location request with the event “change of area’ is wanted in every SAI/CGI change 3G-SGSN
sends the location request to RAN and in that request the 3G-SGSN should indicate location reports are
required at every SAl change. In this request, the requested QoS may also be included.

If 2G-SGSN receives the request with every SAI/CGI change, or if the deferred location request with the event
“change of area’ is wanted in every RA change or RNC relocation, SGSN does not send the request to RAN
and waits the event occurrence.

LCS positioning shall be done here as presented in 9.1.6 (steps 3-7). Positioning shall be done to retrieve the
exact position of the UE at the start of the deferred request in the SGSN and thereafter only the "Change of
Ared" events and the new location information is reported.

If SGSN supports the deferred location request for the specified event and the privacy checksin step 5 are
satisfied, SGSN sends a confirmative acknowledgement to GMLC. In this message also the location
information that is obtained in step 6 shall be sent.

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

In the case that the requested “change of area” event is SAI/CGI change and 3G-SGSN sends the location
reguest to RAN in step 6, RAN sends alocation report containing information about the new geographical
coordinates of the requested target mobile to the SGSN when the target mobile has moved to another service
area. When mobile moves to idle mode only the Location Area changes or RAU initiates |ocation reports.

=> |n case the SGSN receives an indication that the UE has moved to another SGSN while it is waiting for the
reguested event to happen, a Subscriber Location Report is directly sent to the GML C with the information that
MT-LR must be re-initiated against the new SGSN. The address of the new SGSN isincluded in Subscriber
Location Report, if available. (If new SGSN address was included, the GML C continues at step 4 above,
otherwise it continues with an interrogation against HLR in step 2.

When the requested event is detected, the SGSN will proceed with the location request as described in 9.1.6. If

the requested " change of area” event (in step 4) is SAI/CGI change and the SGSN is 3G-SGSN, then only the
privacy check procedures are needed in this step.

If either security or privacy checks fails, a Subscriber Location Report is returned with appropriate error cause
indicating termination of the deferred location request.

10)11) When location information in the geographical coordicates has been obtained from the RAN, the SGSN

returns the Subscriber L ocation Report to the GMLC with the location information. The report contains an
indication that thisis aresponse to a previously sent deferred location request with the event “change of area”.
If the location information could not be obtained, or the SGSN for some other reason decides not to wait any
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report will be returned with
an appropriate error cause indicating termination of the deferred location request with event “change of area’.

1112) GMLC returns the LCS Service Response to the LCS Client.
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<< Next changed clause >>

9.1.8.34 Cancellation of a Deferred Location Request
HLR/
| Cliet | |GMLC] HSS | SGN/Msc| | RAN | UE
| P ——
1{LCS Cance Service Request
4 .-~ >
2. Provide Subscribgr Location

1)

2)

2)

3)

‘ - 3. Provide Subscriber Lacation ack.

4. LCSCancd Service R e

Figure 9.6¢ch: Cancellation of a Deferred MT-LR procedure

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). The event type to cancel must be indicated in the Cancellation procedure.

The GMLC will-indicates this cancellation request in the Provide Subscriber Location towards the SGSN/MSC.
In case of LDR only the requested event is cancelled.- SGSN may cancel the deferred location request with
RNC and indicate which specific event is cancelled, such as the event “change of area’.

When the SGSN/M SC compl etes the cancellation procedure, it notifiesit to the GMLC in the Provide
Subscriber Location Ack (with no location estimate included).

4) The GMLC informs the LCS Client that the cancellation procedure has been successfully completed.

<< Next changed clause >>

10.1 Charging

Charging Information collected by the PLMN serving the LCS Client.

The following charging information shall be collected by the PLMN serving the LCS Client:

Type and Identity of the LCS Client;
Identity of the target UE;

Results (e.g. success/failure, method used if known, response time, accuracy) - to be repeated for each instance
of positioning for a deferred location request;

I dentity of the visited PLMN;

LCSrequest type (i.e. LDR or LIR);

State;

Event (applicable to LDR requests only);
Time Stamp;

Type of co-ordinate system used.
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- Inaddition LDR (Event "Change of Area") may also be charged based on every Location Report instance.
However this should be optional, since most likely it is enough that only LDR (Change of Area) start and cancel
times are recorded. |n practice only time based charging of LDR (Event "Change of Area') seems reasonable
because of the big number of Location Reports. Also charging based on Location Report instances is not
reasonabl e for the service because the movement of the subscriber cannot be controlled.
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