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**** Eirst Modified Section ****

7.1.2 Location Report

The access network reports the | ocation of the Target UE to the core network entities. The location report may contain
the following information as defined in the corresponding location request:

- the geographical co-ordinates of the Target UE;

- the positioning method used to obtain the location estimate, if the access network is either GERAN inthe A/Gb
mode, GERAN in the lu mode or UTRAN in the lu mode;

- theservice areain which the Target UE is located;

- achieved quality level of the location estimate.

3GPP
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**** Next Modified Section ****

9.1.2 Circuit Switched Mobile Terminating Location Request (CS-MT-LR)

Figure 9.2 illustrates general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed
that the target UE isidentified using either an MSISDN or IMSI.

HLR/ VMSC/

Client | |GMLC| HSS MSC SERVER RAN UE

1. Common procedurefor CSand PSMT-LR

2. Provide Subscriber Locgion

3. UE Paging, Authenticalion, Ciphering

4. LCS Location Notificatjon Invoke

<

5. LCS Location Notificajon Return Result

o

6. Location Request

7. Messages for individua positioning methods

<7

8. Location Report

<

9. Provide Su bscriber Locition ack.

10. LCS Sarvice Res)orsr

Figure 9.2: Network Positioning for a CS-MT-LR
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9.1.2.1 Location Preparation Procedure

1)
2)

3

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

The GMLC sendsa PROVIDE_ SUBSCRIBER _LOCATION message to the MSC/M SC server indicated by
the HLR/HSS. This message carries the type of location information requested (e.g. current location), the UE
subscriber's IMSI, LCS QoS information (e.g. accuracy, response time) and an indication of whether the LCS
client has the override capability. For acall related | ocation request, the message also carriesthe LCS client's
called party number. For a value added L CS client, the message shall carry the client name, the external identity
of the LCS client and the Requestor Identity (if that is both supported and available). For aPLMN operator LCS
client, the message shall carry theinternal identity of the LCS client. Moreover the message may also carry the
Service Type. If the target UE’s codeword handling information indicates that the codeword shall be sent to the
UE user for checking, the message may carry also the codeword received from the LCS client. For aPLMN
operator LCS client, the message shall carry the internal identity of the LCS client. If the Requestor Identity is
provided, the GMLC shall send it as separate information. In addition, in order to display the requestor identity
in case of pre rel-5 network elements (i.e. MSC and/or UE), the requestor identity may be also added to the LCS
client name by the GMLC. When the Requestor identity is added to the LCS client name the practise described
in the Annex C should be followed.

If the GMLC islocated in another PLMN or another country, the VM SC/M SC server first authenticates that a
location request is allowed from this PLMN or from this country. If not, an error response isreturned. The
VMSC/MSC server then verifies LCS barring restrictions in the UE user's subscription profilein the MSC
server. In verifying the barring restrictions, barring of the whole location request is assumed if any part of itis
barred or any requisite condition is not satisfied. If LCSisto be barred without notifying the target UE and a
LCSclient accessing a GMLC in the same country does not have the override capability, an error response is
returned to the GMLC. Otherwise, if the UE isin idle mode, the Core Network performs paging, authentication
and ciphering. The MSC will page a GPRS attached UE either through A/lu or Gsinterface, depending on the
presence of the Gsinterface (see Note). The UE will inform the network about its LCS capabilities, as described
in chapter 6.3.4.. If the UE isinstead in dedicated mode, the VM SC/M SC server will already have UE classmark
information. In GSM thisis supported by controlled early classmark sending.

[Note1l: InGSM, if thetarget UE has an established circuit call other than speech, the location request may be

denied and an error response is then returned to the GMLC. If the location request is alowed for a non-
speech circuit call, it shall be up to RAN to decide, on the basis of the applicable position methods and
requested QoS, whether positioning is possible. Thisis FFS)]

Note: In some network mode of operation, a GPRS capable UE may not receive the CS paging. In addition,

4)

upon receipt of a CS paging, a GPRS capable UE may immediately answer to the Paging Request or
delay the answer, as defined in 3GPP TS 22.060 and 23.060. A GPRS UE in class B mode may also
suspend its GPRS traffic, sending a GPRS Suspension Request to the network.

If the location request comes from a value added L CS client and the UE subscription profile indicates that the
UE must either be notified or notified with privacy verification and the UE supports notification of LCS
(according to the UE Capability information), an LCS Location Notification Invoke message is sent to the target
UE indicating the type of location request (e.g. current location) and the identity of the LCS client, the Requestor
Identity (if that is both supported and available) and whether privacy verification isrequired. Moreover, the
message may carry also the service type and the codeword.

[FFS: For acall related location request, the LCS client identity shall be set to the LCS client's called party
number if no separate LCS client identity was received from the GMLC.] Optionally, the VM SC/M SC server
may after sending the LCS Location Notification Invoke message continue in parallel the location process, i.e.
continue to step 6 without waiting for a LCS Location Notification Return Result message in step 5.

NOTE 2: Thisstepisfor further study, it should be investigated e.g. which client identities to include in the Privacy

5)

Notification message to be shown to the end-user.

The target UE natifies the UE user of the location request. If privacy verification was requested, the target UE
indicates to the UE user whether the location request will be allowed or not allowed in the absence of aresponse
and waits for the user to grant or withhold permission. The UE then returns an LCS Location Notification Return
Result to the VM SC/MSC server indicating, if privacy verification was requested, whether permission is granted
or denied. Optionally, the LCS Location Notification Return Result message can be returned some time after
step 4, but before step 9. If the UE user does not respond after a predetermined time period, the VMSC/MSC
server shall infer a"no response” condition. The VMSC/MSC server shall return an error response to the GMLC
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if privacy verification was requested and either the UE user denies permission or there is no response with the
UE subscription profile indicating barring of the location request in the absence of aresponse.

6) The MSC/MSC server sends a Location Regquest message to RAN. This message includes the type of location

information requested and requested QoS and, in GSM, the UE's | ocation capabilities.

9.1.2.2 Positioning Measurement Establishment Procedure

7) RAN determines the positioning method and instigates the particular message sequence for this method, as

specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.2.3 Location Calculation and Release Procedure

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returns it to the MSC/MSC
server in a Location Report message. The information about the positioning method used may be returned with
the location estimate -the-aceess-network-is GERAN-in-the- A/Gb-mede. If alocation estimate could not be
obtained, RAN returns a Location Report message containing a failure cause and no location estimate.

The MSC/MSC server returns the location information and its age to the GMLC, if the VM SC/MSC server has
not initiated the Privacy Verification processin step 4. If step 4 has been performed for privacy verification, the
VMSC/MSC server returns the location information, only if it has received a LCS Location Notification Return
Result indicating that permission is granted. In these cases, the information about the positioning method used
may be sent with the location information. If a LCS Location Naotification Return Result message indicating that
permission is not granted is received, or there is no response, with the UE subscription profile indicating barring
of location in the absence of aresponse, the VM SC/MSC server shall return an error response to the GMLC. If
RAN did not return a successful location estimate, but the privacy checksin steps 4 - 5 were successfully
executed, the VM SC/MSC server may return the last known location of the target UE if thisis known and the
LCSclient is requesting the current or last known location. The MSC server may then release the Mobility
Management connection to the UE, if the UE was previously idle, and the MSC/M SC server may record billing
information.

10) The GMLC returns the UE location estimate to the requesting LCS client as described in chapter 9.1.1. The LCS

Service Response from the GMLC to the LCS client may contain the information about the positioning method
used.

3GPP
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**** Next Modified Sections ****

9.1.5 Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.

HLR/ VMSC/IMSC

LCSClient|  |[GMLC| HSS | | Saver RAN UE

1. CM Service Request

2. (CM Sarvice Request)

3. Emergency Cal Origination

4. Location Request

5. Messages for individua positioning methods

<—

6. Location Report

7. MAP Subscriber Location|Report

8. MAP Subscriber Location|Report ack

9. Location Information

< >

10. Emergengy Call Release

11. MAP Subscriber Location Report

>

12. MAP Subscriber Location Report ack

Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.15.1 Location Preparation Procedure

1)

2)

3

4)

Aninitialy idle UE requests radio connection setup indicating a request for an Emergency Service call to the
VMSC/MSC server via RAN.

RAN shall convey the CM service reguest to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

The emergency call procedure is applied. The VMSC/MSC server, RAN and UE continue the normal procedure
for emergency call origination towards the appropriate emergency services client. Depending on local regulatory
requirements, the sending of call setup information into the PSTN may be delayed until either the UE's |ocation
has been obtained or the location attempt has failed or a PLMN defined timer has expired before location was
obtained. Call setup information sent into the PSTN may include the UE location (if already obtained) plus
information that will enable the emergency service provider to request UE location at alater time (e.g. NA-
ESRD and NA-ESRK in North America).

At any time after step 1, the VM SC/M SC server may initiate procedures to obtain the UE's |ocation. These

procedures may run either in parallel with the emergency call origination or while emergency call origination is
suspended to delay sending of call setup information into the PSTN according to step 3. The VM SC/MSC server
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sends a Location Request message to RAN associated with the UE's current |ocation area (see step 6 for aMT-
LR). This message includes the QoS required for an emergency call.

9.15.2 Positioning Measurement Establishment Procedure

5)

RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.15.3 Location Calculation and Release Procedure

6)

7)

8)

9)

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server in aLocation Report. The information of the positioning method used may be returned with
the location estimate-H-the-aceessnetwork-is GERAN-the- A/Gb-mede. |f alocation estimate could not be
obtained, the RAN returns alocation response containing a failure cause and no location estimate.

Depending on local regulatory requirements, the VM SC/MSC server may send a MAP Subscriber Location
report to a GMLC associated with the emergency services provider to which the emergency call has been or will
be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry
the MSISDN, IMSI and IMEI of the calling UE, and the information about the positioning method used. In
North America, any NA-ESRD and any NA-ESRK that may have been assigned by the VM SC/M SC server shall
be included. The message shall aso indicate the event that triggered the location report. If location failed (i.e. an
error result was returned by RAN in step 6), an indication of failure rather than alocation estimate may be sent
tothe GMLC: theindication of failure is conveyed by not including a location estimate in the MAP Subscriber
Location Report.

The GMLC acknowledges receipt of the location information. For a North American Emergency Services call,
the GMLC shall store the location information for later retrieval by the emergency services LCS client.

The GMLC may optionally forward the information received in step 8 to the emergency services LCS client. For
aNorth American emergency services call the client is expected to obtain the location information by requesting
it from the GMLC. The information about the positioning method used may be sent with the location
information from the GMLC to the LCS client.

10) At some later time, the emergency services cal is released.

11) For aNorth American Emergency Services call, the MSC/M SC server sends another MAP Subscriber Location

Report to the GMLC. This message may include the same parameters as before except that there is no position
estimate and an indication of emergency call termination isincluded.

12) The GMLC acknowledges the MSC/M SC server notification and may then release all information previousy

stored for the emergency call.

Editorial Note: The procedure for Network Induced Location Request (NI-LR and PS-NI-LR) for aTarget UE in

dedicated mode should be defined in UTRAN system stage 2 [1] and GERAN Stage 2 specifications [16].
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9.1.6 Packet Switched Mobile Terminating Location Request
(PS-MT-LR)

Figure 9.5 illustrates the general network positioning for LCS clients external to the PLMN for packet switched
services. In this scenario, it is assumed that the target UE isidentified using an MSISDN or IMS].

Client | [GMLC] '.ﬂé@’ SGSN | [ RAN | UE

1. Common procedure for PSand CSMT-LR

2. Provide Subscriber Location
3. UE Paging

< >
4. Security procedures

< >« >

5. LCS Location Notificatjon Invoke

6. LCS Location Notificatjon Return Result

<

7. Location Request

—>

8. Messages for individual positioning methods

«———

9.L ocation Report

<

10. Provide Subscriber Locgtion ack.

11. LCS Service Response

Figure 9.5: General Network Positioning for Packet Switched MT-LR

9.1.6.1 Location Preparation Procedure
1) Common PS and CS MT-LR procedure as described in 9.1.1.

2) GMLC sends aProvide Subscriber Location message to the SGSN indicated by the HLR/HSS. This message
carries the type of location information requested (e.g. current location), the UE subscriber's IMSI, LCS QoS
information (e.g. accuracy, response time) and an indication of whether the LCS client has the override
capability. For asession related location request, the message also carries the APN-NI to which the user has
established the session. For a value added L CS client, the message shall carry the client name, the external
identity of the LCS client and the Requestor Identity (if that is both supported and available), optionally the
message may also carry the Service Type. If the target UE’s codeword handling information indicates that the
codeword shall be sent to the UE user for checking, the message may carry a so the codeword received from the
LCSclient. For aPLMN operator LCS client, the message shall carry the internal identity of the LCS client. If
the Requestor Identity is provided, the GMLC shall send it as separate information. In addition, in order to
display the requestor identity in case of pre rel-5 network elements (i.e. SGSN and/or UE), the requestor identity
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3

4)
5)

6)

7)

may be also added to the LCS client name by the GMLC. When the Requestor identity is added to the LCS client
name the practise described in the Annex C should be followed.

If the GMLC islocated in another PLMN or another country, the SGSN first authenticates that a location request
isallowed from this PLMN or from this country. If not, an error response isreturned. The SGSN then verifies
LCS barring restrictions in the UE user's subscription profile in the SGSN. In verifying the barring restrictions,
barring of the whole location request is assumed if any part of it is barred or any requisite condition is not
satisfied. If LCSisto be barred without notifying the target UE and a LCS client accessing a GMLC in the same
country does not have the override capability, an error response is returned to the GMLC.

Otherwisg, if the UE isin idle mode, the SGSN performs paging. The paging procedureis defined in TS
23.060[15].

FFS: The UE may be paged for location services even when in UMTS a signaling connection between
mobile station and the network is established and in GSM when in Ready Mode. This makesit possible
for the UE to start preparing an anticipated |ocation service coming later by e.g. starting to measure GPS
signals.

Security functions may be executed. These procedures are defined in TS 23.060 [15].

If the location request comes from a value added LCS client and the UE subscription profile indicates that the
UE must either be notified or notified with privacy verification and the UE supports notification of LCS, a
notification invoke message is sent to the target UE indicating the type of location request (e.g. current location)
and the identity of the LCS client and the Requestor Identity (if that is both supported and available), whether
privacy verification is required. Moreover, the message may carry also the service type and the codeword.
Optionally, the SGSN may after sending the LCS Location Notification Invoke message continue in parallel the
location process, i.e. continue to step 7 without waiting for a LCS Location Natification Return Result message
in step 6.

The target UE natifies the UE user of the location request and, if privacy verification was requested, waits for the
user to grant or withhold permission. The UE then returns a notification result to the SGSN indicating, if privacy
verification was requested, whether permission is granted or denied. Optionally, this message can be returned
some time after step 5, but before step 10. If the UE user does not respond after a predetermined time period, the
SGSN shall infer a"no response” condition. The SGSN shall return an error response to the GMLC if privacy
verification was reguested and either the UE user denies permission or there is no response with the UE
subscription profile indicating barring of the location request.

The SGSN sends a Location Request message to the RAN. This message includes the type of location
information requested, the requested QoS and any other location information received in paging response.

9.1.6.2 Positioning Measurement Establishment Procedure

8)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method in UTRAN
Stage 2 TS 25.305 and in GERAN Stage 2 TS 43.059. If the position method returns position measurements, the
RAN uses them to compute alocation estimate. If there has been a failure to obtain position measurements, the
RAN may use the current cell information and, if available, RTT or TA value to derive an approximate location
estimate. If an already computed location estimate is returned for an UE based position method, the RAN may
verify consistency with the current cell and, if available, RTT or TA. If the location estimate so obtained does
not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further
location attempt using the same or a different position method. If avertical location co-ordinate is requested but
the RAN can only obtain horizontal co-ordinates, these may be returned.
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9.1.6.3 Location Calculation and Release Procedure

9) When location information best satisfying the requested location type and QoS has been obtained, the RAN
returnsit to the SGSN in a Location Report message. The information about the positioning method used may be
returned with the location informati on--the-access-hretwork-ts GERAN-A-the A/Gb-mede. If alocation estimate
could not be obtained, the RAN returns a Location Report message containing a failure cause and no location
estimate.

10) The SGSN returns the location information and its age to the GMLC, if the SGSN has not initiated the Privacy
Verification processin step 5. If step 5 has been performed for privacy verification, the SGSN returns the
location information, only, if it has received a LCS Location Notification Return Result indicating that
permission is granted. In these cases, the information about the positioning method used may be sent with the
location information. If a LCS Location Notification Return Result message indicating that permission is not
granted isreceived, or there is no response, with the UE subscription profile indicating barring of location, the
SGSN shall return an error response to the GMLC. If the SGSN did not return a successful |ocation estimate, but
the privacy checks were successfully executed, the SGSN may return the last known location of the target UE if
thisis known and the LCS client is requesting the current or last known location. The SGSN may record billing
information.

11) The GMLC returns the UE location information to the requesting LCS client. If the LCS client requiresit, the
GMLC may first transform the universal location co-ordinates provided by the SGSN into some local geographic
system. The GMLC may record billing for both the LCS client and inter-network revenue charges from the
SGSN's network. The LCS Service Response from the GMLC to the LCS client may contain the information
about the positioning method used.
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<< First changed clause >>

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the foll owing terms and definitions apply:
CAMEL: CAMEL isanetwork functionality, which provides the mechanisms of Intelligent Network to a mobile user

Call Related: any LCSrelated operation which is associated with an established call in CS domain and a session viaan
active PDP context in PS domain.

Codewor d: access code, which is used by a Requestor or LCS Client in order to gain acceptance of alocation request
for aTarget UE. The codeword is part of the privacy information that may be registered by a Target UE user.

Current Location: after alocation attempt has successfully delivered alocation estimate and its associated time stamp,
the location estimate and time stamp isreferred to as the "current location" at that point in time

Deferred location request: location request where the location response (responses) is (are) not required immediately

Global Positioning System: Global Positioning System (GPS) consists of three functional elements: Space Segment
(satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver calculatesits own
position based on the received time differences for several satellites

Immediate location request: location request where a single location response only is required immediately

Initial L ocation: inthe context of an originating emergency call the location estimate and the associated time stamp at
the commencement of the call set-up isreferred to as "initial location"

Last Known Location: current location estimate and its associated time stamp for Target UE stored in the LCS Server
isreferred to as the "last known location™ and until replaced by alater location estimate and a new time stamp is
referred to as the "last known location”

LCS(LoCation Services): LCSis a service concept in system (e.g. GSM or UMTYS) standardization. LCS specifiesall
the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to
implement the positioning functionality in a cellular network. Note that LCS does not specify any location based (value
added) services except locating of emergency calls

LCSClient: software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location
information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information.
LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting
data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (UE)

LCSClient Access barring list: optional list of MSISDNs per LCS Client where the LCS Client is not allowed to
locate any MSISDN therein

LCSClient Subscription Profile: collection of subscription attributes of LCS related parameters that have been agreed
for a contractual period of time between the LCS client and the service provider

L CS Feature: capability of a PLMN to support LCS Client/server interactions for locating Target UES

L CS Server: software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services
requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are
distributed to one or more PLMN and/or service provider

L DR reference number: Unique identity of a Location Deferred Reguest, which is assigned and maintained by the
GMLC and circulated between the LCS Client, GMLC and MSC/SGSN. In addition, in a Periodical Immediate/deferred
LCS Service Reguest, the LDR reference number is exclusive.

Local Service: service, which can be exclusively provided in the current serving network by a Vaue added Service
Provider
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Local Information: information related to a given location, or general information, which is made availablein agiven
location

L ocation (Based) Application: location application is an application software processing location information or
utilizing it in some way. The location information can be input by a user or detected by network or UE. Navigation is
one location application example

L ocation Based Service (LBS): service provided either by teleoperator or a3 party service provider that utilizes the
available location information of the terminal. Location Application offers the User Interface for the service. LBSis
either apull or a push type of service (see Location Dependent Services and Location Independent Services). In
ETSI/GSM documentation of SOLSA, LBSis called "Location Related Service". ETSI and/or 3GPP -wide terminology
harmonization is expected here

L ocation Dependent Service: service provided either by teleoperator or a3 party service provider that is available
(pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in
advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of
service (e.g. apublic Xerox machine or the discount list in a store)

L ocation Estimate: geographic location of an UE and/or a valid Mobile Equipment (ME), expressed in latitude and
longitude data. The Location Estimate shall be represented in awell-defined universal format. Trandation from this
universal format to another geographic location system may be supported, although the details are considered outside
the scope of the primitive services

L ocation Independent Service: service provided either by teleoperator or a3 party service provider that is available
and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's
activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any
kind of service (e.g. MMS, SWDL, or LBS!)

M obile Assisted positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the
UE provides position measurements to the network for computation of alocation estimate by the network. The network
may provide assistance data to the UE to enable position measurements and/or improve measurement performance

M obile Based positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the UE
performs both position measurements and computation of alocation estimate and where assistance data useful or
essentia to one or both of these functionsiis provided to the UE by the network. Position methods where an UE
performs measurements and location computation without network assistance data are not considered within this
category

M obile Station: mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM or USIM
attached. The abbreviation "UE" in this specification refers both to MS and User Equipment, see below.

PLMN Access barring list: optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any
MSISDN therein except for certain exceptional cases

Positioning (/location detecting): positioning is afunctionality, which detects a geographical location (of e.g. amobile
terminal)

Positioning method (/locating method): method or technical solution, which is used to get an estimate of the target
mobil€e's geographical |ocation. For example positioning methods based on radio cell coverage, GPS or Assisted GPS
methods, which are based on the Time-Of-Arrival (TOA) algorithm, and OTDOA or E-OTD methods, which are based
on the Time-Difference-Of-Arrival (TDOA) algorithm. The positioning methods are further described in UTRAN Stage
2, TS25.305[1] and GERAN Stage 2, TS 43.059 [16].

Predefined area: geographical area, which isnot related to cell or radio coverage. The mobile may take special action
when it recognisesiit has entered or left a predefined area

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to
locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a
contractual period of time agreed between the target UE and the service provider

Privacy Exception List: list consisting of varioustypes of privacy classes (i.e. operator related, personal etc.). Certain
types of classes may require agreement between the service provider and the target UE

Prohibited area: area where the mobile must not activate its transmitter. The Prohibited area may be a Predefined area
described above or related to radio cell(s)

Requestor: the originating entity which has requested the location of the target UE from the LCS client.
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Requestor Identity: Thisidentifier isidentifying the Requestor and can be e.g. MSISDN or logical name.

Service Type: attribute of specific location based service provided by the LCS client, as defined in TS 22.071.
Subscription Profile: profile detailing the subscription to various types of privacy classes
Target UE: UE being positioned

User Equipment: term 'User Equipment’, or 'UE', should for GSM be interpreted as'M S, asdefined in
GSM TS 04.02 [19]. UE in this specification may also refer to a Mobile Equipment or User Equipment used for
emergency calls, that do not have vaid SIM or USIM

Further UMTS related definitions are givenin 3G TS 22.101.
<< Next changed clause >>

55 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 aflow goes over an open interface, it shall abide to a well-defined protocol, which
will be further specified in other relevant specifications.

5.5.1 Location Service Request

Viathe 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 not been standardized for
GSM. Thisinformation exchange may be standardized in later releases.

The following generic attributes are identified for the Location Service Request information flow:
- Target UE identity;
- LCS Client identity;
- Number dialled by the target mobile user or APN-NI, if the request is call or session related ;
- Event (applicable to LDR requests only);
- Timing information (applicable for periodical 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;
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 L ocation Service Response to the LCS client either as an:

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

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

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

- Theinformation about the positioning method used to obtain the |ocation estimate of the UE, if it is available at
the LCS server and if needed;

- Indication when UE enters or |eaves the Geographical area, if needed;
- Acknowledgement for a deferred location request, if needed.
- LDR reference number, if needed.

In addition the information attributes of the |ocation service request may be used a so in the location service response.

<< 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 aevent.

HLR/
Client | [GmLC]| HSS | sesN/msc| | RAN | UE

1. Provide Subscriber Logation

a

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

4. LCS Service Response

-«

5. "Requested everlt is detected”

6. Ljocation 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

9.1.8.1 Deferred Location Request Procedure

1) GMLC assigns areference number to Provide Subscriber Location. Provide Subscriber Location isreceived in
SGSN/MSC as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference
number and the event that shall trigger the sending of Location Report.

Note: The GMLC shall send the Provide Subscriber Location for the UE regardless of the ongoing previous MT-LR
for the same UE.
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2) If the SGSN/MSC 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/MSC 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 isreturned in step 3.

3) If the SGSN/MSC can support the deferred location request for the specified event and the privacy checks in step
2 are satisfied, a Provide Subscriber Location ack. shall be returned to the GMLC without a location estimate.

4) The GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was
successfully accepted or not. The LDR reference number assigned by the GMLC shall be included in the

response.

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.

=> In case the SGSN/M SC receives an indication that the UE has moved to another SGSN/M SC whileit iswaiting
for the requested event to happen, a Subscriber Location Report is directly sent to the GMLC with the reference
number that was included in the Provide Subscriber Location and the information that MT-LR must be re-
initiated against the new SGSN/MSC. The adress of the new SGSN/MSC isincluded 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.)

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

If either security or privacy checksfails, a Subscriber Location Report with the reference number that was included
in the Provide Subscriber Location is returned with appropriate error cause indicating termination of the deferred
location request.

7) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall include the reference number that was included in the Provide Subscriber Location and
anindication that thisis a response to a previously 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
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number that was included in the Provide Subscriber Location will be returned with an appropriate error cause
indicating termination of the deferred location request.

8) GMLC then returnsthe LCS Service Response to the LCS Client asin 9.1.2/9.1.6. The LDR reference number
that was sent to the LCS Client in step 4 shall be included in the response.

<< Next changed clause >>

9.1.8.3 Combined Periodical/Deferred Mobile Terminating Location Request

Figure 9.6b illustrates the procedures for a Combined Periodical/Deferred Mobile Terminating Location Request,
where the response to the LCS client is returned periodically and based on the event.

Note: Inthe current specification, it is assumed the LCS client issues the Periodical/Deferred MT-LR with only the
location estimate type of “current location”.
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HLR/

Client GMLC HSS SGSN / MSC UE
| GMLC| | RAN | | UE |

1)

2)

3

1. LCS Service Request

>

| 2. Start Periodical timer |

3. ProvideSubscriber Location '

4 < 4. Provide Subscribef Location ack.
5. LCS Service Response

6a. Periodical timer timeout

4 6b. LCS Service Response < 7a. “Requested eve}]t is detected”.
7b. Location procedures as for PSand CSMT-LR
< 8a. Subscriber Locatign Report
4 9. LCS Service Response 8b. Subscriber Locati¢n Report ack.
1 1 1 1 1 1
1 I I 1 I 1
1 1 1 1 1 1
1 1 1 1 1 1
10. Periodical timer timeout |
11. Provigle Subscriber Location
4 13. LCS Service Response 12. Provide Subscrilper Location ack. 14a Event is already Satlisfied..
14b. Location procedures as for PSand CSMT-LR
15a Subscriber Locatijon Report
16. LCS Service Response 15b. Subscriber Location Report ack. >

Figure 9.6b: General Network Positioning for a Combined Periodical/Deferred MT-LR

When a GMLC receives a LCS Service Request from a LCS client, the GMLC verifies the identity of the LCS
client as described in 9.1.1.

The GMLC starts the periodical timer, sends a Send Routing Info for LCS to the home HLR/HSS of the target
UE and gets SGSN/M SC addresses from the HLR/HSS as described in 9.1.1.

The GMLC sends a Deferred Location Request to the SGSN/M SC by means of Provide Subscriber Location as
described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference number assigned by
the GMLC and the event that shall trigger the sending of Subscriber Location Report.

Note: The GMLC shall send the Provide Subscriber Location for the UE regardless of the ongoing previous MT-LR

4)

5)

for the same UE

If the SGSN/MSC cannot support the deferred location request for the specified event or the LCS client is not
allowed to position the requested UE according to subscription information, a Provide Subscriber Location error
isreturned to the GMLC. If the SGSN/MSC can support the deferred location request for the specified event and
the privacy checks are satisfied, a Provide Subscriber Location ack shall be returned to the GMLC without a
location estimate.

The GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was
successfully accepted or not._The LDR reference number assigned by the GML C shall be included.
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6) When the periodical timer expires, if the GMLC is still waiting for the event, the GMLC shall send aLCS
Service Response to the LCS client, indicating that the location is not available at that moment. The LDR
reference number that was sent to the L CS Client in step 5 shall be included in the response.

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

8) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall include the reference number included in the previoudly sent Provide Subscriber
Location and an indication that thisis aresponse to a previously sent deferred |ocation request.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait any
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number included in the previously sent Provide Subscriber Location will be returned with an appropriate error
cause indicating termination of the deferred location request.

9) GMLC then returnsthe LCS Service Response to the LCS Client asin 9.1.2/9.1.6. The LDR reference number
that was sent to the LCS Client in step 5 shall be included in the response.

10) When the timer expires, if the GMLC is not waiting for the event, the GMLC sends a Send Routing Info for LCS
to the home HLR/HSS of the target UE and receives SGSN/MSC addresses from the HLR/HSS as described in
9.1.1. The GMLC should use the same L DR reference number assigned in the step 3, should NOT assign a new
LDR reference number.

11) Same as step 3.
12) Same as step 4.
13) Same as step 5.

14) If the requested event is already satisfied, the SGSN/M SC will proceed with the location request as described in
9.1.2/9.1.6.

15) Same as step 8.
16) Same as step 9.

<< Next changed clause >>

9.1.8.4 Cancellation of a Deferred Location Request
HLR/
| Cliet | [GMLC| HSS | SGsN/MsC| | RAN | UE
1]L.CS Cancd Sarvice Reql ugst
>

2. Provide Subscribgr Location

< - 3. Provide Subscriber Lacation ack.

4. LCSCancd ServiceReTonse

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

1) The LCS Client requests the cancellation of a previoudy requested Deferred Location Request. The LDR
reference number that was included in the previous L CS Service Response sent by the GML C shall be included
in the request to indicate which outstanding L DR should be cancelled. The cancellation could be initiated by the
GMLC itself for some reasons (e.g. implementation dependent timer in the GMLC expired, or the UE's
Codeword stored in the GMLC was changed and the Deferred Location Request is not allowed any more.). The
event type to cancel must be indicated in the Cancellation procedure.

2) The GMLC will indicate this cancellation request in the Provide Subscriber Location toward the SGSN/M SC.
The Provide Subscriber Locatl on shall incl ude the reference number specn‘led bv LCS Client in the LCS Cancel

Service Request.
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3) When the SGSN/MSC completes the cancellation procedure, it notifiesit to the GMLC in the Provide Subscriber
Location Ack (with no location estimate included).

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

<< End of changed clause >>
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<< First changed clause >>

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the foll owing terms and definitions apply:
CAMEL: CAMEL isanetwork functionality, which provides the mechanisms of Intelligent Network to a mobile user

Call Related: any LCSrelated operation which is associated with an established call in CS domain and a session viaan
active PDP context in PS domain.

Codewor d: access code, which is used by a Requestor or LCS Client in order to gain acceptance of alocation request
for aTarget UE. The codeword is part of the privacy information that may be registered by a Target UE user.

Current Location: after alocation attempt has successfully delivered alocation estimate and its associated time stamp,
the location estimate and time stamp isreferred to as the "current location" at that point in time

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

Global Positioning System: Global Positioning System (GPS) consists of three functional elements: Space Segment
(satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver calculatesits own
position based on the received time differences for several satellites

Immediate location request: location request where a single location response only is required immediately

Initial L ocation: in the context of an originating emergency call the location estimate and the associated time stamp at
the commencement of the call set-up isreferred to as "initial location"

Last Known L ocation: current location estimate and its associated time stamp for Target UE stored in the LCS Server
isreferred to as the "last known location™ and until replaced by alater |ocation estimate and a new time stamp is
referred to as the "last known location”

LCS(LoCation Services): LCSis a service concept in system (e.g. GSM or UMTYS) standardization. LCS specifiesall
the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to
implement the positioning functionality in a cellular network. Note that L CS does not specify any location based (value
added) services except locating of emergency calls

LCS Client: software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location
information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information.
LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting
data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (UE)

LCSClient Accessbarring list: optional list of MSISDNSs per LCS Client where the LCS Client is not allowed to
locate any MSISDN therein

LCS Client Subscription Profile: collection of subscription attributes of LCS related parameters that have been agreed
for a contractual period of time between the LCS client and the service provider

LCS Feature: capability of a PLMN to support LCS Client/server interactions for locating Target UES

L CS Server: software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services
reguests, and sends back responses to the received requests. The LCS server consists of LCS components, which are
distributed to one or more PLMN and/or service provider

L DR reference number: Unigue identity of a Location Deferred Reguest, which is assigned and maintained by the R-
GMLC and circulated between the LCS Client, R-GMLC, H-GMLC, V-GMLC, MSC/SGSN and UE. Notes. UE is
involved only when the event type of the deferred request is “change of area’. In addition, in a Periodical
Immediate/deferred L CS Service Request, the LDR reference number is exclusive.
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Local Information: information related to a given location, or general information, which is made availablein agiven
location

Local Service: service, which can be exclusively provided in the current serving network by a VValue added Service
Provider

L ocation (Based) Application: location application is an application software processing location information or
utilizing it in some way. The location information can be input by a user or detected by network or UE. Navigation is
one location application example

L ocation Based Service (LBS): service provided either by teleoperator or a 3™ party service provider that utilizes the
available location information of the terminal. Location Application offers the User Interface for the service. LBSis
either apull or a push type of service (see Location Dependent Services and Location Independent Services). In
ETSI/GSM documentation of SOLSA, LBSis called "Location Related Service". ETSI and/or 3GPP -wide terminology
harmonization is expected here

L ocation Dependent Service: service provided either by teleoperator or a 3 party service provider that is available
(pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in
advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of
service (e.g. apublic Xerox machine or the discount list in a store)

L ocation Estimate: geographic location of an UE and/or a valid Mobile Equipment (ME), expressed in latitude and
longitude data. The Location Estimate shall be represented in awell-defined universal format. Trandation from this
universal format to another geographic location system may be supported, although the details are considered outside
the scope of the primitive services

L ocation Independent Service: service provided either by teleoperator or a3 party service provider that is available
and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's
activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any
kind of service (e.g. MMS, SWDL, or LBS!)

M obile Assisted positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the
UE provides position measurements to the network for computation of alocation estimate by the network. The network
may provide assistance data to the UE to enable position measurements and/or improve measurement performance

M obile Based positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the UE
performs both position measurements and computation of alocation estimate and where assistance data useful or
essential to one or both of these functionsis provided to the UE by the network. Position methods where an UE
performs measurements and location computation without network assistance data are not considered within this
category

M obile Station: mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM or USIM
attached. The abbreviation "UE" in this specification refers both to MS and User Equipment, see below.

Non-dialable call back number: In case of a SIM-less emergency call, a non-dialable callback number shall be used to
identify the target UE. The format and structure of the non-diaable callback number is according to national or regional
regulations.

PLMN Access barring list: optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any
MSISDN therein except for certain exceptional cases

Positioning (/location detecting): positioning is a functionality, which detects a geographical location (of e.g. amobile
terminal)

Positioning method (/locating method): method or technical solution, which is used to get an estimate of the target
mobil€e's geographical location. For example positioning methods based on radio cell coverage, GPS or Assisted GPS
methods, which are based on the Time-Of-Arrival (TOA) algorithm, and OTDOA or E-OTD methods, which are based
on the Time-Difference-Of-Arrival (TDOA) algorithm. The positioning methods are further described in UTRAN Stage
2, TS25.305[1] and GERAN Stage 2, TS43.059 [16].

Predefined area: geographical area, which isnot related to cell or radio coverage. The mobile may take special action
when it recognises it has entered or left a predefined area

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to
locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a
contractual period of time agreed between the target UE and the service provider

CR page 4



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 5
Privacy Exception List: list consisting of various types of privacy classes (i.e. operator related, personal etc.). Certain
types of classes may require agreement between the service provider and the target UE

Privacy Profile Register, PPR: The PPR stores privacy information of the target mobile. The PPR also executes
privacy checks and sends the privacy check resultsto other network elements using the L pp interface. PPR may be a
standal one network entity or the PPR functionality may be integrated in H-GMLC.

Prohibited area: areawhere the mobile must not activate its transmitter. The Prohibited area may be a Predefined area
described above or related to radio cell(s)

Pseudo-external identity: The pseudo-external identity is not the identity of real external LCS client but the identity,
which is used for notifying the result of the enhanced privacy check. The pseudo-externa identity shall keep the
compatibility with pre Rel-6 privacy mechanisms, which does not understand privacy check result made by H-
GMLC/PPR. Each operator definesits own the pseudo-external identities.

Pseudonym: A fictitious identity, which may be used to conceal the true identity (i.e. MSISDN and IMSI) of atarget
UE from the requestor and the LCS client.

Pseudonym mediation device: functionality that verifies pseudonyms to verinyms

Request id: identity which is used to identify the correspondence of alocation request to multiple responses when the
Response method is ASYNC. Each receiving GMLC (R-GMLC or V-GMLC or H-GMLC) alocates and maintains the
Request id to identify each ASYNC location request, and includes it in the responses to the source entity of the location
request (i.e. LCSclient or GMLC).

Requestor: the originating entity which has requested the location of the target UE from the LCS client.
Requestor Identity: Thisidentifier isidentifying the Requestor and can be e.g. MSISDN or logical name.

Response method: method how a GMLC, which receives a location request message from another entity (i.e. LCS
client or GMLC), responds to the location request. There are two methods, synchronous (SYNC) and asynchronous
(ASYNC). When the requesting entity wishes multiple responses (either about one or several target UE’ slocation) to a
single location request the procedure is ASY NC and when the requesting entity wishes a single response the procedure
is SYNC. The source entity of the location request (i.e. LCS client or GMLC) can choose a preferred method and
informs the method to the receiving GMLC. However, the selection of the method used is made by the receiving GMLC
and when the ASYNC method is selected the Request id is notified to the source entity. The receiving GMLC canturn a
SYNC request into an ASYNC procedure, e.g. in an overload situation, and the source entity (i.e. LCS client or GMLC)
should be able to receive multiple responses even though the request was SYNC.

Service cover age: alist of country codes where an LCS client offersitslocation services.
Service Type: attribute of specific location based service provided by the LCS client, asdefined in TS 22.071.
Subscription Profile: profile detailing the subscription to various types of privacy classes

Target area: geographical areawhich isused for change of area type deferred location request. The target areais
defined by LCS client and is expressed as geographical area using a shape defined in TS 23.032, as a geographical area
using local coordinate system, as a country code, asaPLMN identity or as a geopolitical name of the area (e.g. London).

Target UE: UE being positioned

User Equipment: term 'User Equipment’, or 'UE', should for GSM be interpreted as'MS, as defined in
GSM TS 04.02 [19]. UE in this specification may also refer to a Mobile Equipment or User Equipment used for
emergency calls, that do not have vaid SIM or USIM

Verinym: Trueidentity, i.e. MSISDN or IMSI, of the target UE
Further UMTS related definitions are givenin 3G TS 22.101.

<< Next changed clause >>

55 Information Flows between Client and Server

Other types of national specific information flows may be supported in addition to the information flow specified here.
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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 aflow goes over an open interface, it shall abide to a well-defined protocal, e.g.
LIF TS 101 [31], Location Inter-Operability Forum 2001.

5.5.1 Location Service Request

Viathe 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
OMA 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 (either verinym or pseudonym);

- LCSClient identity;

- Serviceidentity, if needed;

- Response method (SYNC or ASYNC), if needed,;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitions for change of area type deferred | ocation requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or iswithin requested target area;
b) Indication of either asingle event report or multiple event reports;

c) Start time, stop time and minimum interval time between area event reports, if multiple event reportsis
requested;

d) Indication of the requested location estimate; i.e. whether the location estimate of the target UE should be
contained in the change of area event report;

- Start time, stop time and interval, applicable to periodica requests only;
- Requested Quality of Service information, if needed;

- Requested type of location, i.e. current location or last known location applicableto LIR only (current location is
only available for LDR);

- Priority, if needed;

- Service coverage (i.e. country codes), if needed;

- Requested maximum age of location, if needed;

- Local coordinate reference system, if needed;

- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) local coordinate system

c) country code
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d) PLMN identity

€) geopoalitical name of the area (e.g. London)
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 L ocation 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 L ocation Service Response information flow:

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

- Theinformation about the positioning method used to obtain the location estimate of the UE, if it is available at the
LCS server and if needed;

- Time stamp of location estimate;

- Indication when UE enters, is within or leaves the Geographical area, if needed;
- Acknowledgement for a deferred location request, if needed.

- Requestid, if needed.

- LDR reference number, if needed.

In addition the information attributes of the location service request may be used also in the location service response.

<< Next changed clause >>
9.1.8 Mobile Terminating Deferred Location Request — UE available event

Figure 9.6aillustrates the procedures for a Deferred Location Reguest, where the Location Report is returned based
on aUE available event.
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1. Provide Subscriber Location >

4 2. Provide Subscriber Location ack.

<

3. LCS Service Response

4. “Requested event is detected”.

<

5. Location procedures as for PSand CSMT-LR

6a. Subscriber Location Report

<

6b. Subscriber Location Report ack.

<

7. LCS Service Response

Figure 9.6a: General Network Positioning for a Deferred MT-LR with UE available event

9.1.8.1 Deferred Location Request Procedure

1) GMLC assigns areference number to Provide Subscriber Location. Provide Subscriber Location isreceived in
SGSN/MSC as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference
number and the event that shall trigger the sending of Location Report.

Note: The GMLC shall send the Provide Subscriber Location for the UE regardless of the ongoing previous MT-LR
for the same UE.

2) If the SGSN/MSC cannot support the deferred location request for the specified event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause. If the
SGSN/MSC can support the deferred location request for the specified event, a Provide Subscriber L ocation ack.
shall be returned to the GMLC without alocation estimate.

3) The GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC to notify
whether the request was successfully accepted or not. When the R-GMLC returns the L CS Service Response to
the LCS Client, the LDR reference number assigned by the R-GMLC shall be included.

9.1.8.2 Location Report Procedure

4) Immediately following step 3, the SGSN/MSC shall verify if the requested event is aready 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.

In case the SGSN/M SC receives an indication that the UE has moved to another SGSN/MSC whileit iswaiting
for the requested event to happen, a Subscriber Location Report is directly sent to the GMLC with the reference
number that was included in the Provide Subscriber Location and the information that MT-LR must bere-
initiated against the new SGSN/MSC. The address of the new SGSN/MSC isincluded in Subscriber Location
Report if available. (If new SGSN/M SC address was included, the GMLC continues at step 1 above, otherwise it
continues with an interrogation against HLR as described in 9.1.1.)

If V-GMLC is noticed that the UE has moved to another PLMN whileit iswaiting for the requested event to
happen, alocation report message shall be sent to the H-GMLC from V-GMLC with the information that MT-
LR must be re-initiated against the new VPLMN. The H-GMLC continues with an interrogation against
HLR/HSS as described in 9.1.1.
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5)

6)

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

If either security or privacy check related actions fail, a Subscriber Location Report with the reference number
that was included in the Provide Subscriber Location is returned with appropriate error cause indicating
termination of the deferred location request.

When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall irdtueedinclude the reference number that was included in the Provide Subscriber
Location and an indication that thisis aresponse to a previously sent deferred |ocation request.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait
any longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number that was included in the Provide Subscriber Location 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 viaH-GMLC and R-GMLC asin 9.1.1. When
the R-GMLC returnsthe LCS Service Response to the LCS Client, the LDR reference number that was sent to
the LCS Client in step 3 shall be included.

<< Next changed clause >>

9.1.8.3 Combined Periodical/Deferred Mobile Terminating Location Request with UE

available event

Figure 9.6b illustrates the procedures for a Combined Periodical/Deferred Mobile Terminating L ocation Request
with UE available event, where the response to the LCS client is returned periodically and based on the event.

Note: Inthe description below, it is assumed that the LCS client issues the Periodical/Deferred MT-LR with only

the location estimate type of “current location”.
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: H-GMLC
Client R-GMLC| |v-GMLC SGSN / MSC
1. LCS Service Request
| 2. Start Periodical timer |

__________ P! 3 broide subseriber Location >

4 4 4. Provide Subscriber Location ack.
4 5. LCS Service Response
I 1 ! 1 1 I
1 1 ! 1 1 1
I 1 ! 1 1 I
1 1 ! 1 1 1

6a. Periodical timer timeout
4 6b. LCS Service Response 4 7a. “Requested eveft is detected”.
7b. Location procedures as for PSand CSMT-LR
4 8a. Subscriber Location Report
4 4 __________ 8b. Subscriber Location Report a&
9. LCS Service Response
I 1 ! 1 1 I
I 1 ! 1 1 I
1 1 ! 1 1 1
I 1 ! 1 1 I
10. Periodical timer timeout |
11. Provide Subscriber Location

4 __________ < 12. Provide Subscriber Location ack.

4 13. LCS Service Response 14a Event |salreajysatrs‘|ed..
14b. Location procedures as for PSand CSMT-LR
15a. Subscriber Location Report
15b. Subscriber Location Report k>

‘ 16. LCS Service Response 4 """"" " fon Report ac

1)

2)
3

4)

5)

Figure 9.6b: General Network Positioning for a Combined Periodical/Deferred MT-LR

When aR-GMLC receives a LCS Service Request from aLCS client, the R-GMLC verifies theidentity of the
LCSclient as described in 9.1.1.

The R-GMLC starts the periodical timer, and initiates the common LCS procedures as described in 9.1.1.

The V-GMLC sends a Deferred Location Reguest to the SGSN/M SC by means of Provide Subscriber Location
as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference number assigned
by the R-GMLC and the event that shall trigger the sending of Subscriber Location Report.

If the SGSN/M SC cannot support the deferred location request for the specified event or the LCS client is not
allowed to position the requested UE according to subscription information, a Provide Subscriber Location error
isreturned to the V-GMLC. If the SGSN/MSC can support the deferred location request for the specified event
and the privacy checks are satisfied, a Provide Subscriber Location ack shall be returned to the V-GMLC
without alocation estimate.

The V-GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC to notify
whether the request was successfully accepted or not. When the R-GMLC returns the LCS Service Response to
the LCS Client, the L DR reference number assigned by the R-GMLC shall be included.
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6) When the periodical timer expires, if the R-GMLC is till waiting for the event, the R-GMLC shall send aLCS
Service Response to the LCS client, indicating that the location is not available at that moment. The LDR
reference number that was sent to the LCS Client in step 5 shall be included in the response.

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

8) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall include the reference number included in the previoudly sent Provide Subscriber
Location and an indication that thisis aresponse to a previously sent deferred |ocation request.

If the location information could not be abtained, or the SGSN/M SC for some other reason decides to not wait any
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number included in the previously sent Provide Subscriber Location will be returned with an appropriate error
cause indicating termination of the deferred location request.

9) TheV-GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC asin
9.1.2/9.1.6. When the R-GML C returns the L CS Service Response to the LCS Client, the L DR reference number
that was sent to the LCS Client in step 5 shall be included.

10) When the timer expires, if the R-GMLC is not waiting for the event, the R-GMLC initiates the common LCS
procedures as described in 9.1.1. The R-GML C should use the same L DR reference number assigned in the step
3, should NOT assign anew LDR reference number.

11) Same as step 3.
12) Same as step 4.
13) Same as step 5.

14) If the requested event is already satisfied, the SGSN/M SC will proceed with the location request as described in
9.1.2/9.1.6.

15) Same as step 8.
16) Same as step 9.

<< Next changed clause >>

9.1.8.4 Cancellation of a Deferred Location Request — UE available event
: HLR/
| Cliet | [GMLC| HSS | SGsN/MsC| | RAN | UE
 ——
1{LCS Cancel Service Request
>

2. Provide Subscribgr Location

< - 3. Provide Subscriber Lacation ack.

4. LCSCancd ServiceReTonse

Figure 9.6¢: Cancellation of a Deferred MT-LR — UE available event procedure

1) The LCS Client requests the cancellation of a previoudy requested Deferred Location Request. The LDR
reference number that was included in the previous LCS Service Response sent by the GMLC shall be included
in the request to indicate which outstanding L DR should be cancelled. 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 L ocation Request to the
VPLMN. The event type to cancel must be indicated in the Cancellation procedure.
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If the previously requested Deferred Location Request was forwarded to other GMLC (H-GMLC or V-GMLC),
the cancellation request from the LCS client shall be forwarded to the other 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/M SC.
The Provide Subscriber Locanon shaII incl ude the reference number specmed bv LCS Client in the LCS Cancel

Service Request.

3) When the SGSN/MSC completes the cancellation procedure, it notifiesit to the GMLC in the Provide Subscriber
Location Ack (with no location estimate included).

If the cancellation request was forwarded to other GMLC (H-GMLC or V-GMLC), the GMLC (H-GMLC or V-
GMLC) informsthe GMLC (R-GMLC or H-GMLC) that the cancellation procedure has been successfully
completed.

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

<< Next changed clause >>

9.1.9 Deferred Location Request Procedure for the change of area event

Figure 9-6d illustrates the procedures for a Deferred Location Request where the Location Report is returned to the
network by the UE following a change of area event. An change of area event occurs when the UE leaves, entersor is
within atarget area as defined by geographical area, PLMN identity, country code or geopolitical name of the area.
Details of the target area are contained in the LCS Service Reguest message, see clause 5.5.1.

The PLMN operator may choose to use another mechanism (such as SIM Application Toolkit) for the transfer and
detection mechanism of the Area Definition and change of area event information to the UE. In this case, the GMLCs
handle steps 2 to 7 and 11 to 14 differently from that shown below. An aternative mechanismis detailed in Annex F
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‘ 9. LCSSavice Repprse ‘
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>
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<

6. LCSAreaB/att Invokeadk.

7. Provide Subgoriber Location ack.

8 LCSSaviceRegonse 11 Areaevent ooours

14. LCSSavice Response

15. Rivecy dheck

17. LCS Savice Resporse

Figure 9.6d: Deferred MT-LR procedure for the Area event

The LCS Service Request contains the change of area type deferred location request information, i.e. details of
the target area and the nature of the event, whether the event to be reported is the UE being inside, entering into
or leaving the target area. The LCS service request may specify the validity time, i.e. start time and stop time, for
the deferred location request and R-GMLC may cancel the deferred location request as described in clause
9.1.9.1. In addition, when validity time of a pending area event request in the target UE expires, the UE shall
delete the pending deferred | ocation request. The LCS Service Request shall contain an indication of the
minimum interval time between area event reports, if applicable. The LCS service request shall contain the
information whether the deferred area event may be reported one time only, or several times. If the change of
area event isreported one time only, the Location Service request shall be completed after the first area event has
occurred. The R-GMLC assigns a LDR reference number to this LCS Service request. If thetarget areais
expressed by local coordinate system or geopolitical name, the R-GMLC shall convert the target areato
geographical area expressed by a shape defined in TS23.032. In addition to the target area definition, the LCS
Client may include the country code of the target areain the area event request.

LCS service request handling between GMLCs as described in clause 9.1.1. If indication of the requested
location estimate is included in the area event request, the R-GMLC should record thisindication and any
relevant parameters such as QoS. The information received by the R-GMLC istransferred to the V-GMLC via
the H-GMLC, including the LDR reference number, the R-GMLC address and the H-GMLC address.

If the H-GMLC notices that the current visited PLMN does not serve the target area, it may generate a modified
deferred LCS service request in order to get notified when the target UE enters aPLMN that serves the target
area. The modified target area event isthat the target UE enters one of the PLMNSs that serve the original target
area. Note that the new area event may include multiple PLMNSs (identified by PLMN IDs) if there are more
than one PLMN that serves the original target area, based on the stored PLMN list and the corresponding
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estimated coverage. The H-GMLC then generates a new location request with the new defined area event and
the samerest of the information in the original request.

The new |ocation request is sent to the target UE viathe current V-GMLC. The H-GMLC keeps the original
area event location service request pending for as long as determined by the validity time of the request. When
the UE enters one of the pre-defined PLMNs, it sends an area event location report to H-GMLC. The H-GMLC
then sends the original area event location service request to the UE viathe new V-GMLC. If theH-GMLC
cannot derive alist of PLMNs that may cover the target area, and the current visited network does not cover the
target area, the H-GMLC may reject the request.

Editor’s Note: Thereis an issue related to the scenario that, after the original area event was download to the target

3

4)

5)

6)

7)

the UE, the UE may switch to adifferent network that also serves the target area. Solution to resolve this
issue isfor further study.

If the received target area is expressed by a shape defined in TS23.032, V-GMLC converts the target areainto an
Area Definition consisting of the corresponding list of cell identities, location areas or routing area. If the V-
GMLC is not able to trandate the target area into network identities, it shall reject the request and send an LCS
service response to H-GMLC with the appropriate error cause.

If the received target areais expressed by country code or PLMN identity, the V-GMLC shall use the country
code or PLMN identity as the Area Definition.

The V-GMLC sends the Area Definition to MSC/SGSN in the Provide Subscriber Location request (deferred)
and includes the LDR reference number, the R-GMLC address and the H-GMLC address in the request.

The message shall define whether the event to be reported is the UE being inside, entering into or leaving the
area. The message shall also include the validity period of the |ocation request, the minimum interval time
between area event reports, the information whether the deferred area event may be reported one time only or
several times, if applicable.

The MSC/SGSN verifies the UE capabilities with regard to the change of area event. If either the MSC/ SGSN
or the UE does not support the deferred location request for the change of area event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause in step 7.
If the UE isin idle mode, the core network performs paging, authentication and ciphering. If privacy
notification/verification is requested, the MSC/SGSN sends an LCS L ocation Notification Invoke message to the
target UE indicating the change of areatype deferred location request and whether privacy verification is
required. LCS Location Notification is further specified in clauses9.1.2 and 9.1.6. If privacy verification was
requested, the UE returns an LCS Location Notification Return Result to the MSC/SGSN indicating whether
permission is granted or denied.

The MSC/SGSN sends the LCS Area Event Invoke to the UE carrying the Area Definition, other area event
information, the LDR reference number, the R-GMLC address and the H-GML C address. The message shall
also define whether the event to be reported is the UE being inside, entering into, leaving the area. The message
shall aso include the validity period of the location request, the minimum interval time between area event
reports and the i nformation whether the deferred area event may be reported one time only, or several times, if
applicable.

If the LCS Area Event Invoke is successfully received by the UE and the UE supports the change of areatype
deferred location request, the UE sends acknowledgement to MSC/SGSN and begins monitoring for the change
of area event. The UE shall determine whether it isinside, entering into or leaving the target area by comparing
the current serving cell identity, location area, routing area, PLMN identity or country code to the Area
Definition received from the MSC/SGSN. In case of soft handover, it is sufficient if one of the cells belongsto
the target area. In case the Area Definition consists of alocation or routing area, PLMN or country identity the
UE shall check for the area event during the normal location or routing area update procedure. The change of
area event detection mechanism must not influence on the normal UE cell selection and resel ection procedures.
If the UE does not support the deferred location request (for temporary or permanent reasons), it shall send the
LCS Area Event Invoke ack. with the appropriate error cause.

If either the MSC/ SGSN or the UE does not support the deferred location request for the change of area event
(for temporary or permanent reasons), a Provide Subscriber Location return error shall be returned to the V-
GMLC with a suitable cause. If both of the SGSN/MSC and UE supports the deferred location request for the
change of area event, a Provide Subscriber Location ack. shall be returned to the V-GMLC without alocation
estimate. MSC/SGSN shall include the result of the notification/verification in the response to the V-GMLC, if
the notification/verification is needed. The response message shall include the LDR reference number, the R-
GMLC address and the H-GML C address. The change of area event invoke result shall be also included, if
necessary. After sending the Provide Subscriber Location ack to the V-GMLC, the deferred location request
shall be completed in the MSC/SGSN.
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8)t010) V-GMLC returnsthe LCS Service Response viaH-GMLC and R-GMLC to the LCS Client to notify
whether the request was successfully accepted or not._ When the R-GML C returnsthe L CS Service Response to
the LCS Client, the L DR reference number assigned by the R-GMLC shall be included. After sending the LCS
Service Response to the H-GMLC, the deferred |ocation request shall be completed in the V-GMLC.

11) UE detects that the requested area event has occurred.

12) Before sending the LCS Area Event Report the UE shall establish either a CS radio connection or PS signalling
connection as specified in clauses 9.2.1 and 9.2.2. The UE sends the LCS Area Event Report to the
VM SC/SGSN including the original LDR reference number, the R-GMLC address and the H-GMLC address.
The report shall also include the result of the notification/verification procedure, if the notification/verification is
needed.
If the UE was requested to report the change of area event one time only, the deferred | ocation request shall be
completed. In case multiple reports were requested, the UE must not send a repeated LCS Area Event Report
more often than the requested minimum interval indicated in the LCS Area Event Invoke.

Editor’s Note: It could be useful to have MSC/SGSN repeat the notification procedure with the target UE after the
UE has reported the change of area event, but thisisfor further study.

13) If the MSC/SGSN does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the MSC/SGSN sends the subscriber location report to its associated V-GMLC with a
suitable error cause. Otherwise, the M SC/SGSN sends the subscriber location report to its associated V-GMLC
with an indication of the event occurrence, the LDR reference number, the R-GMLC address and the H-GMLC
address. V-GML C sends an acknowledgement to MSC/SGSN in step 13b and the MSC/SGSN may record
billing information.

14) If the V-GMLC does not supports the deferred |ocation request for the change of area event (for temporary or
permanent reasons), the V-GMLC sends an LCS Service Response to the H-GMLC with a suitable error cause.
Otherwise, the V-GMLC sends the LCS Service Response to the H-GML C with an indication of the event
occurrence, the LDR reference number, the R-GMLC address and the H-GMLC address. The LDR reference
number, the R-GMLC address and the H-GMLC address will be used to identify the source of the original
deferred location request in the case that the UE has rel ocated before the area event occurred.

15) The H-GMLC performs the privacy check as described in clause 9.1.1.

16) The H-GMLC sends the LCS Service Response to R-GMLC. Unless multiple reports were requested, the
deferred location request shall be completed in the H-GMLC after sending the LCS Service Response to the R-
GMLC.

17)If the R-GMLC finds the indication of the requested | ocation estimate is stored, the R-GMLC should generate a
new immediate LCS Service Request with the QoS specified in the origina request. Then the R-GMLC sends
the new request to the H-GMLC and waits the result the location request. The H-GMLC performs the privacy
check as described in clause 9.1.1, and the subsequent proceduresin clause 9.1.1 are continued.

The R-GMLC sends the LCS Service Response to the LCS client, the L DR reference number that was sent to the
LCS Client in step 10 shall be included in the response. If the location estimate of the target UE is requested in
the request and the | ocation estimate was successfully obtained, the R-GMLC shall put the obtained location
estimate into the LCS Service Response. If the location estimate of the target UE is requested in the request but
the location estimate could not be obtained, the R-GMLC sends the LCS Service Response without the location
estimate. Unless multiple reports were requested, the deferred location request shall be completed in the R-
GMLC after sending the LCS Service Response to the LCS client.

<< Next changed clause >>

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Reguest for the change of area event.
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Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

1) The LCS Client requests the cancellation of a previoudly requested Deferred Location Request. The LDR
reference number that was included in the previous L CS Service Response sent by the GMLC shall be included
in the request to indicate which outstanding L DR should be cancelled.

2) The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may
itself initiates the cancellation for some other reason, e.g. because atimer 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 away that it may impact
on a specific deferred location request, H-GMLC shall cancel this deferred |ocation request 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) The H-GMLC forwards the LCS Cancel Service Request to V-GMLC with the LDR reference number which is
received from the R-GMLC, and the H-GMLC address.

5) The V-GMLC sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number specified by the LCS Client in the LCS
Cancel Service Reguest and the H-GMLC address received from the H-GMLC.

6) The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.

7a) The UE cancels the Area event deferred |ocation request and sends the LCS Area Event cancellation ack., with
no area event information included to VM SC/SGSN.

7b) While the UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location
request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

8) The SGSN/MSC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.

9) TheV-GMLC sendsthe LCS Cancel Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

10)H-GMLC sendsthe LCS Cancel Service Response to R-GMLC with the LDR reference number. H-GMLC may
send the LCS Cancel Service Responseto R-GMLC, even if the R-GMLC/LCS client has not requested the
cancellation, see step 3.
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11) R-GMLC sends the LCS Cancel Service Response to the LCS Client.

<< Next changed clause >>

Annex F (Informative):
Mechanism for performing Change of Area Event Detection.

Note: the classification (i.e. normative or informative) of this Annex is FFS.

Asdescribed in section 9.1.9 that there may be alternative mechanisms to transfer the deferred MT-LR with Area Event
request to the UE. This annex illustrates one mechanism. In this mechanism a Short Message Service (SMS) isused to
transfer, to the UE/(U)SIM, the Area event detection request viaan (U)SIM Application Toolkit application.

(U)SIM Application Toolkit (USAT) Based Solution

Inthis (U)SAT based solution, the area event detection mechanism relies on the proactive control of the UE by the
(U)SIM using the (U)SAT commands controlled by a specific Change of Area Deferred Location application. Figure
F.1 illustrates one possible method for downloading a change of area event application to the UE, but does not detail the
operation of the application. The details of the application is outside the scope of this specification. Further information
about the possible (U)SAT commands, can be found from TS 31.111.

The following procedure (shown in Figure F.1) replaces Figure 9.6d in clause 9.1.9.

Lcscliet] [ RGMLC | [ H-GMLC | UE/(U)SIM

1. LCS Service Requ»est

|2. Common Procedures for LCS |

3. USAT Application Deliveryl — Change of Area Event
Invoke + Notification

:f. USAT Application Deliveryl Acknowledge

>

<5. LCS Service Resppnse

6. Event Occurs

<7. Change of Area Event Reqjort

8. Privacy Check

9. LCS Service Resppnse
« = <

Figure F.1: (U)SAT Application Download and Change of Area Event Detection Procedure
1) Thisstepisthe sameasstep 1in clause 9.1.9.

2) Thisstepissimilar to step 2 in clause 9.1.9, except the LCS Service Request does not reach the V-GMLC. Also
the H-GMLC may request a trandation of geographic shape to network identities from a GMLC in the network
serving the target UE.

3) Information about the event, the (U)SAT application, that shall trigger the sending of the Location Report shall
be sent to the UE/(U)SIM. If privacy action (notification and/or verification) was requested as aresult of the
privacy check, the H-GMLC shall aso include the required action to the UE/(U)SIM. If notification/verification
isrequired, the request shall indicate the identity of the LCS client, the Requestor Identity (if available), and the
reference number. The mechanism by which the trigger detection is performed via (U)SAT application may be
operator dependent. However, the (U)SAT Application shall contain the following information: reference
number, H-GMLC address, validity period of request, and the area definition (of the target area).

4) If privacy verification was requested, the UE/(U)SIM indicates to its user whether the location request will be
allowed or not allowed in the absence of aresponse and waits for the user to grant or deny permission. If privacy
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5)

6)
7)
8)
9

verification was requested and the user grants permission, the USAT Application shall be installed and the
UE/(U)SIM then returns an acknowledgement to the H-GMLC indicating permission is granted and (U)SAT
application is successfully installed. If the UE user does not respond after a predetermined time period (and the
reguest is not allowed in the absence of aresponse) or denies permission, the UE/(U)SIM shall infer a"no
response” condition, the USAT Application is not installed, an appropriate error response isreturned to the
GMLC/LCS Client and the remaining steps are skipped. Otherwise the UE/(U)SIM notifies the UE user of the
location request (if required by the privacy action) and shall install the (U)SAT application and acknowledge
successful installation to the H-GMLC, including an indication of “no response” but request is allowed if
necessary. If at any point the (U)SAT application failsto install, due to lack of support or otherwise, the
UE/(U)SIM shall inform the H-GMLC using an appropriate error cause.

The H-GMLC returns a LCS Service Response via R-GML C to the LCS Client to notify whether the request was
successfully accepted/installed or not, without alocation estimate. When the R-GML C returns the LCS Service
Response to the LCS Client, the L DR reference number assigned by the R-GML C shall be included.

The UE/(U)SIM detects the desired change of area event.
The UE/(U)SIM reports the change of area event.
The H-GMLC may perform another privacy check as described in clause 9.1.1.

The H-GMLC then returns a LCS Service Response to the LCS Client viathe R-GMLC, if applicable, asin
9.1.1. When the R-GMLC returns the LCS Service Response to the LCS Client, the LDR reference number that
was sent to the LCS Client in step 5 shall be included. If the GMLC for some other reason decides to not wait
any longer for the requested event to occur (e.g. timer expires), an LCS Service Response shall be returned with
an appropriate error cause indicating termination of the deferred location request.

H-GMLC may be the origination point of the SMS-DELIVER and the USAT Application messages.

<< End of changed clause >>
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3.1 Definitions

For the purposes of the present document, the foll owing terms and definitions apply:
CAMEL: CAMEL isanetwork functionality, which provides the mechanisms of Intelligent Network to a mobile user

Call Related: any LCSrelated operation which is associated with an established call in CS domain and asession viaan
active PDP context in PS domain.

Codewor d: access code, which is used by a Requestor or LCS Client in order to gain acceptance of alocation request
for aTarget UE. The codeword is part of the privacy information that may be registered by a Target UE user.

Current Location: after alocation attempt has successfully delivered alocation estimate and its associated time stamp,
the location estimate and time stamp is referred to as the "current location™ at that point in time

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

Global Positioning System: Global Positioning System (GPS) consists of three functional elements. Space Segment
(satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver calculatesits own
position based on the received time differences for several satellites

Immediate location request: location request where a single location response only is required immediately

Initial Location: in the context of an originating emergency call the location estimate and the associated time stamp at
the commencement of the call set-up isreferred to as "initial location”

Last Known L ocation: current location estimate and its associated time stamp for Target UE stored in the LCS Server
isreferred to as the "last known location™ and until replaced by alater |ocation estimate and a new time stamp is
referred to as the "last known location”

LCS (LoCation Services): LCSisa service concept in system (e.g. GSM or UMTS) standardization. LCS specifies al
the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to
implement the positioning functionality in a cellular network. Note that LCS does not specify any location based (value
added) services except locating of emergency calls

LCSClient: software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location
information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain | ocation information.
LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting
data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (UE)

LCSClient Accessbarringlist: optional list of MSISDNs per LCS Client where the LCS Client is not allowed to
locate any MSISDN therein

LCSClient Subscription Profile: collection of subscription attributes of LCS related parameters that have been agreed
for a contractual period of time between the LCS client and the service provider

LCS Feature: capability of a PLMN to support LCS Client/server interactions for locating Target UES

L CS QoS Class: The QoS class determines the degree of adherence to the quality of service information as required by
the source of alocation request

L CS Server: software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services
requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are
distributed to one or more PLMN and/or service provider

Local Information: information related to a given location, or general information, which is made available in agiven
location

L ocal Service: service, which can be exclusively provided in the current serving network by a Value added Service
Provider

L ocation (Based) Application: location application is an application software processing location information or
utilizing it in some way. The location information can be input by a user or detected by network or UE. Navigation is
one location application example
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L ocation Based Service (LBS): service provided either by teleoperator or a3 party service provider that utilizes the
available location information of the terminal. Location Application offers the User Interface for the service. LBSis
either apull or a push type of service (see Location Dependent Services and L ocation Independent Services). In
ETSI/GSM documentation of SOLSA, LBSis called "L ocation Related Service". ETSI and/or 3GPP -wide terminology
harmonization is expected here

L ocation Dependent Service: service provided either by teleoperator or a3 party service provider that is available
(pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in
advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of
service (e.g. apublic Xerox machine or the discount list in a store)

L ocation Estimate: geographic location of an UE and/or a valid Mobile Equipment (ME), expressed in latitude and
longitude data. The Location Estimate shall be represented in awell-defined universal format. Trandation from this
universal format to another geographic location system may be supported, athough the details are considered outside
the scope of the primitive services

L ocation Independent Service: service provided either by teleoperator or a3 party service provider that is available
and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's
activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any
kind of service (e.g. MMS, SWDL, or LBS!)

M obile Assisted positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the
UE provides position measurements to the network for computation of alocation estimate by the network. The network
may provide assistance data to the UE to enable position measurements and/or improve measurement performance

M obile Based positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the UE
performs both position measurements and computation of alocation estimate and where assistance data useful or
essential to one or both of these functionsis provided to the UE by the network. Position methods where an UE
performs measurements and location computation without network assistance data are not considered within this
category

M obile Station: mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM or USIM
attached. The abbreviation "UE" in this specification refers both to MS and User Equipment, see below.

Non-dialable call back number: In case of a SIM-less emergency cdl, a non-dialable callback number shall be used to
identify the target UE. The format and structure of the non-diaable callback number is according to national or regional
regulations.

PLMN Access barring list: optional list of MSISDN per PLMN where any LCS Client is not allowed to |ocate any
MSISDN therein except for certain exceptional cases

Positioning (/location detecting): positioning is a functionality, which detects a geographical location (of e.g. amobile
terminal)

Positioning method (/locating method): method or technical solution, which is used to get an estimate of the target
mobile's geographical location. For example positioning methods based on radio cell coverage, GPS or Assisted GPS
methods, which are based on the Time-Of-Arrival (TOA) algorithm, and OTDOA or E-OTD methods, which are based
on the Time-Difference-Of-Arrival (TDOA) algorithm. The positioning methods are further described in UTRAN Stage
2, TS25.305[1] and GERAN Stage 2, TS 43.059 [16].

Predefined area: geographical area, which isnot related to cell or radio coverage. The mobile may take special action
when it recognises it has entered or left a predefined area

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to
locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a
contractual period of time agreed between the target UE and the service provider

Privacy Exception List: list consisting of various types of privacy classes (i.e. operator related, personal etc.). Certain
types of classes may require agreement between the service provider and the target UE
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Privacy Profile Register, PPR: The PPR stores privacy information of the target mobile. The PPR also executes
privacy checks and sends the privacy check results to other network elements using the L pp interface. PPR may be a
standal one network entity or the PPR functionality may be integrated in H-GMLC.

Prohibited area: areawhere the mobile must not activate its transmitter. The Prohibited area may be a Predefined area
described above or related to radio cell(s)

Pseudo-external identity: The pseudo-external identity is not the identity of real external LCS client but the identity,
which is used for notifying the result of the enhanced privacy check. The pseudo-external identity shall keep the
compatibility with pre Rel-6 privacy mechanisms, which does not understand privacy check result made by H-
GMLC/PPR. Each operator definesits own the pseudo-external identities.

Pseudonym: A fictitious identity, which may be used to conceal the true identity (i.e. MSISDN and IMSI) of atarget
UE from the requestor and the LCS client.

Pseudonym mediation device: functionality that verifies pseudonyms to verinyms

Request id: identity which is used to identify the correspondence of alocation request to multiple responses when the
Response method is ASYNC. Each receiving GMLC (R-GMLC or V-GMLC or H-GMLC) alocates and maintains the
Request id to identify each ASYNC location request, and includes it in the responses to the source entity of the location
request (i.e. LCSclient or GMLC).

Requestor: the originating entity which has requested the location of the target UE from the LCS client.
Requestor |dentity: Thisidentifier isidentifying the Requestor and can be e.g. MSISDN or logical name.

Response method: method how a GMLC, which receives a location request message from another entity (i.e. LCS
client or GMLC), responds to the location request. There are two methods, synchronous (SY NC) and asynchronous
(ASYNC). When the requesting entity wishes multiple responses (either about one or several target UE’ slocation) to a
single location request the procedure is ASY NC and when the requesting entity wishes a single response the procedure
is SYNC. The source entity of the location request (i.e. LCS client or GMLC) can choose a preferred method and
informs the method to the receiving GMLC. However, the selection of the method used is made by the receiving GMLC
and when the ASYNC method is selected the Request id is notified to the source entity. The receiving GMLC can turn a
SYNC request into an ASYNC procedure, e.g. in an overload situation, and the source entity (i.e. LCS client or GMLC)
should be able to receive multiple responses even though the request was SYNC.

Service cover age: alist of country codes where an LCS client offersits|ocation services.
Service Type: attribute of specific location based service provided by the LCS client, as defined in TS 22.071.
Subscription Profile: profile detailing the subscription to various types of privacy classes

Target area: geographical areawhich is used for change of areatype deferred location request. The target areais
defined by LCS client and is expressed as geographical area using a shape defined in TS 23.032, as a geographical area
using local coordinate system, as a country code, asaPLMN identity or as a geopolitical name of the area (e.g.
London).

Target UE: UE being positioned

User Equipment: term 'User Equipment’, or 'UE', should for GSM be interpreted as'M S, asdefined in
GSM TS 04.02 [19]. UE in this specification may also refer to a Mobile Equipment or User Equipment used for
emergency calls, that do not have valid SIM or USIM

Verinym: Trueidentity, i.e. MSISDN or IMSI, of the target UE
Further UMTS related definitions are givenin 3G TS 22.101.
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5.5.1 Location Service Request

Viathe 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
OMA based on requirements set by TS 22.071 and TS 23.271.

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

- Target UE identity (either verinym or pseudonym);

- LCSClient identity;

- Serviceidentity, if needed;

- Response method (SYNC or ASYNC), if needed,;

- Codeword, if needed;

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

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

- Typeof Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitions for change of areatype deferred |ocation requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or iswithin requested target ares;
b) Indication of either a single event report or multiple event reports;

c) Start time, stop time and minimum interval time between area event reports, if multiple event reportsis
requested;

d) Indication of the requested location estimate; i.e. whether the location estimate of the target UE should be
contained in the change of area event report;

- Start time, stop time and interval, applicable to periodical requests only;

- Requested Quality of Service information, i.e. accuracy, response time and L CS QoS Class, if needed;

- Requested type of location, i.e. current location or last known location applicableto LIR only (current location is
only available for LDR);

- Priority, if needed;

- Service coverage (i.e. country codes), if needed;

- Requested maximum age of location, if needed;

- Local coordinate reference system, if needed;

- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) local coordinate system

c) country code
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d) PLMN identity
€) geopoalitical name of the area (e.g. London)

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.
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5.6.1 Location Service Request

Viathe Location Service Request, the source LCS server communicates with the destination LCS server to reguest 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 Reguest information flow:

- Target UE identity, (either one or both of MSISDN and IMS!, or pseudonym);

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

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

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

- Servicetype, if needed;

- Response method (SYNC or ASYNC), if needed,;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitionsfor change of areatype deferred location requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or is within requested target area;
b) Indication of either asingle event report or multiple event reports;
¢) Minimum interval time between area event reports,

- Requested Quality of Serviceinformation, i.e. accuracy, response time and LCS QoS Class, if needed;

”

- Requested type of location, i.e. “current location”, “current or last known location” or “initial location”
applicableto LIR only (current location is only available for LDR);

- Priority, if needed,;

- Requested maximum age of location, if needed;

- Privacy override indicator, if needed;

- Service coverage (i.e. country codes), if needed;

- Indicator of privacy check related actions, if needed;

- Supported GAD shapes, if heeded;

- ldentity of the source LCS server of the Location Service Request, i.e. R-GMLC address;
- HPLMN LCS server address, i.e. H-GMLC address, if needed;

- VPLMN LCS server address, i.e. V-GMLC address, if needed;

- Network address of Privacy Profile Register, if needed;
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Network numbers of serving nodes;

- LCScapability sets of serving nodes, if needed.

- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) country code
¢) PLMN identity

- LDR reference number, if needed.
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6.5 Quality of Service Information
LCS Quality of Service information is characterised by 3 key attributes:

- LCSQoSClass

- Accurac

- Response Time

The use of quality of service to characterise location requestsis optional and if not requested the default shall be either
network operator determined or client negotiated.

6.5.1 LCS QoS Class

The LCS QoS Class defines the degree of adherence by the L ocation Service to another quality of service parameter
(Accuracy), if requested. The LCS Server shall attempt to satisfy the other quality of service parameter regardless of the

use of QoS Class.

6.5.1.1 Best Effort Class

This class defines the least stringent requirement on the QoS achieved for alocation request. If alocation estimate
obtained does not fulfil the other QoS requirements, it should still be returned but with an appropriate indication that the
requested QoS was not met. If no location estimate is obtained, an appropriate error cause is sent.

6.5.1.2 Assured Class

This class defines the most stringent requirement on the accuracy achieved for alocation request. If alocation estimate
obtained does not fulfil the other QoS requirements, then it shall be discarded and an appropriate error cause sent.
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2) 9.1.2 Circuit Switched Mobile Terminating Location Request (CS-
MT-LR)

Figure 9.2 illustrates general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed
that the target UE isidentified using either an MSISDN or IMSI.

HLR/ vMSC/

Client | |GMLC| HSS MSC SERVER RAN UE

1. Common MT-LR procedurein CSand PS domain

2. Provide Subscriber Logation
3. UE Paging, Authentidation,
4. LCS Location Notificgtion
5. LCS Location Notificgtion Return

6. Location Request

7. Messages for individual positioning

47

8. Location Report

<

9. Provide Su bscriber Lacation ack.

[10. Common MT-LR procedure in CS and PS domain

Figure 9.2: Network Positioning for a CS-MT-LR
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9.1.2.1 Location Preparation Procedure

1
2)

3

Common PSand CSMT-LR procedure as described in 9.1.1.

The GMLC sends a PROVIDE_ SUBSCRIBER _LOCATION message to the MSC/M SC server indicated by
the HLR/HSS. This message carries the type of location information requested (e.g. current location), the UE
subscriber's IMSI, LCS QoS information (e.g. accuracy, response time, LCS QoS Class) and an indication of
whether the LCS client has the override capability. For acall related location request, the message also carries
the LCS client's called party number. For a value added LCS client, the message shall carry the client name, the
external identity of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both
supported and available). Also the message may carry the type of the LCS client name and also the type of the
Requestor identity if the requestor identity wasincluded. For aPLMN operator LCS client, the message shall
carry theinternal identity of the LCS client. Moreover the message may also carry the Service Type. If the result
of the privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the message may
carry also the codeword received from the LCS client. For a PLMN operator LCS client, the message shdll carry
the internal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall send it as separate
information. In addition, in order to display the requestor identity in case of pre rel-5 network elements (i.e.
MSC and/or UE), the requestor identity may be also added to the LCS client name by the GMLC. When the
Requestor identity is added to the L CS client name the practise described in the Annex D should be followed.
The message also shall carry the indicators of privacy related action which is described in chapter 9.5.4 , if itis
provided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the VM SC/MSC server first authenticatesthat a
location request is allowed from this PLMN or from this country. If not, an error response is returned. If the PSL
message from the GMLC contains the indicators of privacy related action, the VM SC/M SC server determines a
required privacy related action as described in Annex A.3. If the PSL message from the GMLC does not include
the indicators of privacy related action, the VM SC/M SC server then verifies LCS barring restrictions in the UE
user's subscription profile in the MSC server. In verifying the barring restrictions, barring of the whole location
request is assumed if any part of it isbarred or any requisite condition is not satisfied. If LCSisto be barred
without notifying the target UE and a LCS client accessing a GMLC in the same country does not have the
override capability, an error response is returned to the GMLC.

Otherwisg, if the UE isin idle mode, the Core Network performs paging, authentication and ciphering. The MSC
will page a GPRS attached UE either through A/lu or Gsinterface, depending on the presence of the Gsinterface
(see Note 2). The UE will inform the network about its LCS capabilities, as described in chapter 6.3.4. If the UE
isinstead in dedicated mode, the VMSC/MSC server will already have UE classmark information. In GSM this
is supported by controlled early classmark sending.

Notel: InGSM, if thetarget UE has an established circuit call other than speech, the location request may be

denied and an error response is then returned to the GMLC. If the location request is allowed for a non-
speech circuit call, it shall be up to RAN to decide, on the basis of the applicable position methods and
requested QoS, whether positioning is possible.

Note2:  In some network mode of operation, a GPRS capable UE may not receive the CS paging. In addition,

4)

upon receipt of a CS paging, a GPRS capable UE may immediately answer to the Paging Request or
delay the answer, as defined in 3GPP TS 22.060 and 23.060. A GPRS UE in class B mode may also
suspend its GPRS traffic, sending a GPRS Suspension Request to the network.

If the location request comes from a value added LCS client and the indication of requested privacy related
action or the UE subscription profile indicates that the UE must either be notified or notified with privacy
verification and the UE supports notification of LCS (according to the UE Capability information), an LCS
Location Notification Invoke message is sent to the target UE indicating the type of location request (e.g. current
location) and the identity of the LCS client, the Requestor Identity (if that is both supported and available) and
whether privacy verification is required. Also the message may indicate the type of the LCS client name and also
the type of the Requestor identity if the requestor identity was included. Moreover, the message may carry aso
the service type and the codeword.

Optionally, the VM SC/MSC server may, after sending the LCS L ocation Notification Invoke message continue
in parallel the location process, i.e. continue to step 6 without waiting for a LCS Location Notification Return
Result message in step 5.

NOTE 3: Itisfor further study, if all available client identities are to be included in the Privacy Notification

message to be shown to the end-user.
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5) Thetarget UE natifies the UE user of the location request. If privacy verification was requested, the target UE
indicates to the UE user whether the location request will be allowed or not allowed in the absence of a response
and waits for the user to grant or withhold permission. The UE then returns an LCS Location Notification Return
Result to the VM SC/MSC server indicating, if privacy verification was requested, whether permission is granted
or denied. Optionally, the LCS Location Naotification Return Result message can be returned some time after
step 4, but before step 9. If the UE user does not respond after a predetermined time period, the VMSC/MSC
server shall infer a"no response” condition. The VMSC/MSC server shall return an error response to the GMLC
if privacy verification was requested and either the UE user denies permission or there is no response with the
UE subscription profile indicating barring of the location request in the absence of aresponse.

6) The MSC/MSC server sends a Location Request message to RAN. This message includes the type of location
information requested and requested QoS and, in GSM, the UE's | ocation capabilities.

9.1.2.2 Positioning Measurement Establishment Procedure

7) RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.2.3 Location Calculation and Release Procedure

8) When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsiit to the MSC/MSC
server in a Location Report message. The information about the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained_or an obtained |ocation estimate both does not
satisfy the requested QoS and the original request was of Assured LCS QoS class, RAN returns a Location
Report message containing a failure cause and no location estimate.

9) The MSC/MSC server returns the location information and its age to the GMLC, if the VM SC/MSC server has
not initiated the Privacy Verification processin step 4. If step 4 has been performed for privacy verification, the
VM SC/MSC server returns the location information only, if it hasreceived a LCS Location Notification Return
Result indicating that permission is granted. In these cases, the information about the positioning method used
may be sent with the location information. If aLCS Location Notification Return Result message indicating that
permission is not granted is received, or there is no response, with the requested privacy action or the UE
subscription profile indicating barring of location in the absence of a response, the VM SC/MSC server shall
return an error response to the GMLC. If RAN did not return a successful location estimate, but the privacy
checksin steps 4 - 5 were successfully executed, the VM SC/M SC server may return the last known location of
the target UE if thisis known and the LCS client is requesting the current or last known location. The MSC
server may then release the Mobility Management connection to the UE, if the UE was previously idle, and the
MSC/M SC server may record billing information.

10) Common MT-LR procedure in PS and CS domain as described in 9.1.1.
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9.1.5  Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.

HLR/ VMSC/MSC

LCSClient|  |GMLC] HSS | | Server RAN UE

1. CM Service Request

2. (CM Service Request)

3. Emergency Cdl Origination

4. Location Reguest

5. Messages for individual positioning methods

4—

6. Location Report
<

7. MAP Subscriber Location|Report

8. MAP Subscriber Location|Report ack

9. Location Information

< >

10. Emergengy Call Release

11. MAP Subscriber Location Report

>

12. MAP Subscriber Location Report ack

Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.15.1 Location Preparation Procedure

1)

2)

3

Aninitialy idle UE requests radio connection setup indicating a request for an Emergency Service call to the
VMSC/MSC server viaRAN.

RAN shall convey the CM service reguest to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

The emergency call procedure is applied. The VMSC/MSC server determines based on the serving cell the
appropriate emergency services client. The VM SC/MSC server, RAN and UE continue the normal procedure for
emergency call origination towards that emergency services client. Depending on loca regulatory requirements,
the sending of call setup information into the PSTN may be delayed until either the UE's | ocation has been
obtained or the location attempt has failed or aPLMN defined timer has expired before location was obtained. If
the serving cell serves an area that contains the service domain of multiple emergency services clients, the

VM SC/MSC server may delay call setup and invoke location based routing procedures described in section
9.1.5A. Call setup information sent into the PSTN may include the UE location (if already obtained) plus
information that will enable the emergency service provider to request UE location at alater time (e.g. NA-
ESRD or NA-ESRK in North America).
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4) At any time after step 2, the VM SC/M SC server may initiate procedures to obtain the UE's | ocation. These

procedures may run in parallel with the emergency call origination. The VM SC/M SC server sends a Location
Request message to RAN associated with the UE's current location area (see step 6 for aMT-LR). This message
includes the QoS required for an emergency call.

9.15.2 Positioning Measurement Establishment Procedure

5) RAN determines the positioning method and instigates the particular message sequence for this method, as

specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.15.3 Location Calculation and Release Procedure

6)

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server in aLocation Report. The information of the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained_or an obtained |ocation estimate both does not
satisfy the requested QoS and the original request was of Assured LCS QoS class, the RAN returns a location
response contai ning a failure cause and no location estimate.

Depending on local regulatory requirements, the VM SC/MSC server may send a MAP Subscriber Location
report to a GML C associated with the emergency services provider to which the emergency call has been or will
be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry
the MSISDN, IMSI and IMEI of the calling UE, and the information about the positioning method used. In case
aSIM-less UE is used to make the emergency call, the MSISDN may be populated with a non-dialable callback
number as specified in clause 6.4.3. In North America, any NA-ESRD and any NA-ESRK that may have been
assigned by the VM SC/M SC server shall beincluded. The message shall also indicate the event that triggered
the location report. If location failed (i.e. an error result was returned by RAN in step 6), an indication of failure
rather than alocation estimate may be sent to the GMLC: the indication of failureis conveyed by not including a
location estimate in the MAP Subscriber Location Report.

The GMLC acknowledges receipt of the |ocation information. For a North American Emergency Services cdl,
the GMLC shall store the location information for later retrieval by the emergency services LCS client.

The GMLC may optionally forward the information received in step 8 to the emergency services LCS client. For
aNorth American emergency services call the client is expected to obtain the location information by requesting
it from the GMLC. The information about the positioning method used may be sent with the location
information from the GMLC to the LCSclient.

10) At some later time, the emergency services call isreleased.

11) For aNorth American Emergency Services call, the MSC/M SC server sends another MAP Subscriber Location

Report to the GMLC. This message may include the same parameters as before except that there is no position
estimate and an indication of emergency call termination isincluded.

12) The GMLC acknowledges the MSC/M SC server natification and may then release all information previously

stored for the emergency call.
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9.1.6 Packet Switched Mobile Terminating Location Request
(PS-MT-LR)

Figure 9.5 illustrates the general network positioning for LCS clients external to the PLMN for packet switched
services. In this scenario, it is assumed that the target UE isidentified using an MSISDN or IMS].

R/
Cliet | [GMLC]| F||4Lsg, SGSN | | RAN | UE

1. Common MT-LR procedure in PS and CS domain

, . >
2. Provide Subscriber Locatjon
3. UE Paging
< >
4. Security procedures
< >« >

5. LCS Location Noatificatipn Invoke

6. LCS Location Notification Return Result
7. Location Request
8. Messages for individual positioning methods

9.Location Report

<

10. Provide Subscriber Locgtion ack.

11. Common MT-LR procedure in PS and CS domain

Figure 9.5: General Network Positioning for Packet Switched MT-LR

9.1.6.1 Location Preparation Procedure
1) Common PSand CS MT-LR procedure as described in 9.1.1.

2) GMLC sends aProvide Subscriber Location message to the SGSN indicated by the HLR/HSS. This message
carries the type of location information requested (e.g. current location), the UE subscriber's IMSI, LCS QoS
information (e.g. accuracy, response time, LCS QoS Class) and an indication of whether the LCS client has the
override capability. For a session related location request, the message also carries the APN-NI to which the user
has established the session. For avalue added LCS client, the message shall carry the client name, the externa
identity of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both supported
and available), optionally the message may also carry the Service Type. Also the message may carry the type of
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3

4)
5)

6)

7)

the LCS client name and also the type of the Requestor identity if the requestor identity was included. If the
result of the privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the
message may carry a so the codeword received from the LCS client. For a PLMN operator LCS client, the
message shall carry theinternal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall
send it as separate information. In addition, in order to display the requestor identity in case of pre rel-5 network
elements (i.e. SGSN and/or UE), the requestor identity may be also added to the LCS client name by the GMLC.
When the Requestor identity is added to the LCS client name the practise described in the Annex D should be
followed. The message also shall carry the indicators of privacy related action which is described in chapter
9.5.4 ,if itisprovided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the SGSN first authenticates that alocation request
isallowed from this PLMN or from this country. If not, an error response isreturned. If the PSL message from
the GMLC includes the indicators of privacy related action, the SGSN determines arequired privacy related
action as described in Annex A.3. If the PSL message from the GMLC does not include the indicators of privacy
related action, the SGSN then verifies LCS barring restrictionsin the UE user's subscription profile in the SGSN.
In verifying the barring restrictions, barring of the whole location request is assumed if any part of it isbarred or
any requisite condition is not satisfied. If LCSisto be barred without notifying the target UE and a LCS client
accessing a GMLC in the same country does not have the override capability, an error response is returned to the
GMLC.

Otherwise, if the UE isin idle mode, the SGSN performs paging. The paging procedureis defined in TS
23.060[15].

Security functions may be executed. These procedures are defined in TS 23.060 [15].

If the location request comes from a value added LCS client and the indicators of privacy related action or the
UE subscription profile indicates that the UE must either be notified or notified with privacy verification and the
UE supports notification of LCS, a notification invoke message is sent to the target UE indicating the type of
location request (e.g. current location) and the identity of the LCS client and the Requestor Identity (if that is
both supported and available), whether privacy verification is required. Also the message may indicate the type
of the LCS client name and al so the type of the Requestor identity if the requestor identity was included.
Moreover, the message may carry also the service type and the codeword. Optionally, the SGSN may after
sending the LCS Location Notification Invoke message continue in parallel the location process, i.e. continue to
step 7 without waiting for a LCS Location Notification Return Result message in step 6.

The target UE natifies the UE user of the location request and, if privacy verification was requested, waits for the
user to grant or withhold permission. The UE then returns a notification result to the SGSN indicating, if privacy
verification was requested, whether permission is granted or denied. Optionally, this message can be returned
some time after step 5, but before step 10. If the UE user does not respond after a predetermined time period, the
SGSN shall infer a"no response” condition. The SGSN shall return an error response to the GMLC if privacy
verification was requested and either the UE user denies permission or there is no response with the UE
subscription profile indicating barring of the location request.

The SGSN sends a Location Request message to the RAN. This message includes the type of location
information requested, the requested QoS and any other location information received in paging response.

9.1.6.2 Positioning Measurement Establishment Procedure

8)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method in UTRAN
Stage 2 TS 25.305 and in GERAN Stage 2 TS 43.059. If the position method returns position measurements, the
RAN uses them to compute alocation estimate. If there has been a failure to obtain position measurements, the
RAN may use the current cell information and, if available, RTT or TA value to derive an approximate location
estimate. If an already computed location estimate is returned for an UE based position method, the RAN may
verify consistency with the current cell and, if available, RTT or TA. If the location estimate so obtained does
not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further
location attempt using the same or a different position method. If a vertical location co-ordinate is requested but
the RAN can only obtain horizontal co-ordinates, these may be returned.
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9.1.6.3 Location Calculation and Release Procedure

9) When location information best satisfying the requested location type and QoS has been obtained, the RAN
returnsit to the SGSN in a Location Report message. The information of the positioning method used may be
returned with the location information. If alocation estimate could not be obtained_or an obtained location
estimate both does not satisfy the requested QoS and the original request was of Assured LCS QoS class, the
RAN returns a Location Report message containing a failure cause and no location estimate.

10) The SGSN returns the location information and its age to the GMLC, if the SGSN has not initiated the Privacy
Verification processin step 5. If step 5 has been performed for privacy verification, the SGSN returns the
location information only, if it has received a LCS Location Notification Return Result indicating that
permission is granted. In these cases, the information about the positioning method used may be sent with the
location information. If a LCS Location Notification Return Result message indicating that permission is not
granted is received, or there is no response, with the requested privacy action or the UE subscription profile
indicating barring of location, the SGSN shall return an error response to the GMLC. If the SGSN did not return
asuccessful location estimate, but the privacy checks were successfully executed, the SGSN may return the last
known location of the target UE if thisis known and the LCS client is requesting the current or last known
location. The SGSN may record billing information.

11) Common MT-LR procedurein PS and CS domain as described in 9.1.1.

9.1.7  Packet Switched Network Induced Location Request (PS-NI-LR)

Figure 9.6 illustrates a network induced location request from the SGSN. This procedure may be used e.g. for
positioning of an emergency call.

HLR/

LCS Client GMLC HSS SGSN RAN @

1. Location Request

A 4

2. Messages for individual
positioning methods

3. Location Report

«

4. Subscriber LCS [Report

d
hl

5. Subscriber LCS |Report ACK

A 4

6. Location Information

.
«

Figure 9.6: Network Induced Location Request

1) The SGSN sends a L ocation Request message to the RAN. This message indicates the type of location
information reguested and requested QoS.
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9.1.7.1 Positioning Measurement Establishment Procedure

2)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method. If the position
method returns position measurements, the RAN uses them to compute a location estimate. If there has been a
failure to obtain position measurements, the RAN may use the current cell information and, if available, RTT or
TA value to derive an approximate |ocation estimate. If an already computed location estimate is returned for an
UE based position method, the RAN may verify consistency with the current cell and, if available, RTT or TA
value. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time
still remains, the RAN may instigate a further location attempt using the same or a different position method. If a
vertica location co-ordinate is requested but the RAN can only obtain horizontal co-ordinates, these may be
returned.

9.1.7.2 Location Calculation and Release Procedure

3)

4)

5)

6)

When alocation estimate best satisfying the requested QoS has been obtained, the RAN returns a Location
Report to the SGSN. This message carries the location estimate that was obtained. If alocation estimate was not
successfully obtained or an obtained | ocation estimate both does not satisfy the requested QoS and the original
request was of Assured LCS QoS class, afailure cause isincluded in the Location Report.

The SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 1 carrying the MSISDN
of the UE, the identity of the LCS client, the event causing the location estimate (NI-LR-PS) and the location
estimate and its age.

The GMLC shall acknowledge receipt of the location estimate provided that it serves the identified LCS client
and the client is accessible.

The GMLC may transfer the location information to the LCS client either immediately or upon request from the
client.
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##x45 % NEXT MODIFIED SECTION* *# %%+

9.2 Mobile Originating Location Request

9.2.1 Mobile Originating Location Request, Circuit Switched (CS-MO-LR)

The following procedure shown in figure 9.7 allows an UE to request either its own location, |ocation assistance data or
broadcast assistance data message ciphering keys from the network. L ocation assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. The
ciphering key enables the UE to decipher other location assistance data broadcast periodically by the network. The
MO-LR after |ocation update request may be used to request ciphering keys or GPS assi stance data using the follow-on
procedure described in TS 24.008 [24]. The procedure may also be used to enable an UE to reguest that its own location
be sent to an external LCS client.

MSC/
LCSClien] | GMLC MSC SERVER RAN UE
<
<
2. CM Service Reguest 1.CM Service Request
< >
3. Authentication, Ciphering or CM Service Accept
<

4. Location Services Invoke

>

5. L ocation Request

6. Messages for individual positioning methodg
or transfer of |ocation assistance data

<

7. Location Report.

8. MAP Subscriber Logation Report

-«

9. Location Informgtion

10. Location InforIati on ack

11. MAP Subscriber Locgtion Report ack.

v

12. LCS MO-LR Return Result

v

13. Release CM, MM, RR{ connections

Figure 9.7: General Network Positioning for CS-MO-LR
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9.2.1.1 Location Preparation Procedure

1)

2)

3

4)

5)

If the UE isin idle mode, the UE requests a radio connection setup and sends a CM service reguest indicating a
request for a call independent supplementary services to the VM SC/M SC server via RAN.

RAN shall convey the CM service reguest to the core network. If the UE isin dedicated mode, the UE sends a
CM Service Request on the already established radio connection.

The VM SC/MSC server instigates authentication and ciphering if the UE wasin idle mode or returns a Direct
Transfer CM Service Accept if the UE was in dedicated mode. The UE will inform the network about its LCS
capabilities, as described in chapter 6.3.4.

The UE sendsaLCS CS-MO-LR Location Servicesinvoke to the VM SC/MSC server. Different types of
location services can be requested: location of the UE, location of the UE to be sent to an external LCS client,

| ocation assistance data or broadcast assi stance data message ciphering keys. If the UE is requesting its own
location or that its own location be sent to an external LCS client, this message carries LCS requested QoS
information (e.g. accuracy, response time, LCS QoS Class), the requested maximum age of location and the
requested type of location (e.g. “current location”, “current or last known location™). If the UE is requesting that
its location be sent to an external LCS client, the message shall include the identity of the LCS client and may
include the address of the GMLC through which the LCS client should be accessed. If a GMLC address is not
included, the VM SC/M SC server may assign a GMLC address stored in the VMSC/MSC server. If aGMLC
address is not available for this case, the VM SC/MSC server shall reject the location request. If the UE isinstead
requesting | ocation assi stance data or ciphering keys, the message specifies the type of assistance data or
deciphering keys and the positioning method for which the assistance data or ciphering applies. The
VMSC/MSC server verifiesin the UE's subscription profile that the UE has permission to request its own
location, request that its location be sent to an external LCS client or request |ocation assistance data or
deciphering keys (whichever applies). If the UE is requesting positioning and has an established call, the
VMSC/MSC server may reject the request for certain non-speech call types.

In case the requested type of location is*“current or last known location” and the requested maximum age of
location information is sent from UE, the VM SC/M SC server verifieswhether it stores the previously obtained
location estimate of the target UE. If the VM SC/MSC server stores the location estimate and the location
estimate satisfies the requested maximum age of location, this step and steps 6 and 7 may be skipped. Otherwise
the VM SC/MSC server sends a Location Request message to RAN associated with the Target UE. The message
indicates whether alocation estimate or location assistance data is requested and, in GSM, includes the UE's
location capabilities. If the UE's location is requested, the message al so includes the requested QoS. If location
assistance datais requested, the message carries the requested types of location assistance data.

9.2.1.2 Positioning Measurement Establishment Procedure

6)

If the UE isrequesting its own location, RAN determines the positioning method and instigates the particular
message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS
43.059 [16]. If the UE isinstead requesting location assistance data, RAN transfers this datato the UE as
described in subsequent clausesin TS 25.305 [1] and TS 43.059 [16] UE.

9.2.1.3 Location Calculation and Release Procedure

7)

8)

9)

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, RAN returns a Location Report to the VMSC/MSC server. This
message carries the location estimate or ciphering keys if this was obtained. If alocation estimate or deciphering
keys were not successfully obtained-eri, the requested | ocation assistance data could not be transferred
successfully to the UE, or an obtained location estimate both does not satisfy the requested QoS and the original
request was of Assured LCS QoS class, afailure cause isincluded in the Location Report.

If the UE requested transfer of itslocation to an external LCS client and alocation estimate was successfully
obtained, the VM SC/MSC server shall send a MAP Subscriber Location Report to the GMLC obtained in step 4
carrying the MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (CS-MO-
LR) and the location estimate and its age. Otherwise, this step and steps 9-11 are skipped.

If theidentified LCS Client is not accessible, this step and step 10 are skipped. Otherwise the GMLC transfers
the location information to the LCS client.
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10) If the LCS Client doesn’'t support MO-LR (for temporary or permanent reasons) or can’t handle the location
estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signalling that the |ocation estimate of the UE has been
handled successfully.

11) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to
MSC/MSC server with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location
Report ack to MSC/MSC SERVER. The message shall specify whether the location estimate of the UE has been
handled successfully by the identified LCS Client, and if not, the corresponding error cause obtained in step 10.

12) The VM SC/M SC server returns a CS-MO-LR Return Result to the UE carrying any location estimate requested
by the UE, ciphering keys or an indicator whether alocation estimate was successfully transferred to the
identified LCS client. If the location estimate was successfully transferred to the identified LCS Client, the CS-
MO-LR Return Result message shall specify whether the location estimate of the UE has been handled
successfully by theidentified LCS Client, and if not, the corresponding error cause obtained in step 11.

13) The VM SC/M SC server may release the CM, MM and radio connections to the UE, if the UE was previously
idle, and the VM SC/MSC server may record billing information.

9.2.2 Mobile Originating Location Request, Packet Switched (PS-MO-LR)

The following procedure shown in figure 9.8 allows an UE to request either its own location; | ocation assistance data or
broadcast assistance data message ciphering keys from the network. Location assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. A
ciphering key enables the UE to decipher other location assistance data broadcast periodicaly by the network. The
PS-MO-LR may be used to request ciphering keys or GPS assi stance data. The procedure may also be used to enable an
UE to request that its own location be sent to an external LCS client.
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1. Service request
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(Part of 1: Possible security
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4. Messages for individual
positioning methods
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<

6. Subscriber LCB report
i

«
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44—

8. Location Information ack

—
9. Subscriber LGS report ack

»
L

10. Service response
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Figure 9.8: General Network Positioning for packet switched MO-LR
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9.2.2.1 Location Preparation Procedure

1)

2)

3

INUMTS, if the UE isin idle mode, the UE requests a PS signaling connection and sends a Service request
indicating signaling to the SGSN viathe RAN. If the UE already has PS signaling connection, the UE does not
need to send Service request. Security functions may be executed. These procedures are described in

TS 23.060[15]. In GSM this signaling step is not needed.

The UE sends a LCS PS-MO-LR Location Services invoke message to the SGSN. Different types of |ocation
services can be requested: location of the UE, location of the UE to be sent to an external LCS client, location
assistance data or broadcast assistance data message ciphering keys. If the UE is requesting its own location or
that its own location be sent to an external LCS client, this message carries LCS requested QoS information (e.g.
accuracy, response time, LCS QoS Class), the requested maximum age of |ocation and the requested type of
location (e.g. “current location”, “current or last known location”). If the UE is requesting that itslocation be
sent to an external LCS client, the message shall include the identity of the LCS client and may include the
address of the GMLC through which the LCS client should be accessed. If a GMLC addressis not included, the
SGSN may assign a GMLC address stored in the SGSN. If a GMLC address is not available for this case, the
SGSN shall reject the location request. If the UE isinstead requesting location assistance data or ciphering keys,
the message specifies the type of assistance data or deciphering keys and the positioning method for which the
assistance data or ciphering applies. The SGSN verifies the subscription profile of the UE and decidesif the
requested service is allowed or not.

In case the requested type of location is“current or last known location” and the requested maximum age of
location information is sent from UE, the SGSN verifies whether it stores the previously obtained location
estimate of the target UE. If the SGSN stores the location estimate and the location estimate satisfies the
requested maximum age of location, this step and steps 4 and 5 may be skipped. Otherwise the SGSN sends a

L ocation Request message to the RAN associated with the Target UE's location. The message indicates whether
alocation estimate or location assistance data is requested. If the UE's location is requested, the message al so
includes the requested QoS. If location assistance data is requested, the message carries the requested types of
location assistance data. The message carries also location parameters received in the Service Invoke message.

9.2.2.2 Positioning Measurement Establishment Procedure

4)

If the UE is requesting its own location, the actions described in UTRAN Stage 2, TS 25.305[1] or GERAN
stage 2 TS 43.059 [16] are performed. If the UE isinstead requesting location assistance data, the RAN transfers
this data to the UE as described in subsequent clauses. The RAN determines the exact |ocation assistance data to
transfer according to the type of data specified by the UE, the UE location capabilities and the current cell.

9.2.2.3 Location Calculation and Release Procedure

5)

6)

7)

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, the RAN returns a Location Report to the SGSN. This message
carries the location estimate or ciphering keys if this was obtained. If alocation estimate or deciphering keys
were not successfully obtai ned-erif, the requested |ocation assistance data could not be transferred successfully
to the UE, or an obtained location estimate both does not satisfy the requested QoS and the original request was
of Assured LCS QoS class, afailure causeisincluded in the Location Report.

If the UE requested transfer of itslocation to an external LCS client and alocation estimate was successfully
obtained, the SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 2 carrying the
MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (MO-LR-PS) and the
location estimate and its age. Otherwise, this step and steps 7-9 are skipped.

If theidentified LCS Client is not accessible, this step and step 8 are skipped. Otherwise the GMLC transfers the
location information to the LCS client.

8) If the LCS Client doesn't support MO-LR (for temporary or permanent reasons) or can't handle the location

estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signalling that the location estimate of the UE has been
handled successfully.

9) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to SGSN

with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location Report ack to SGSN.
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The message shall specify whether the location estimate of the UE has been handled successfully by the
identified LCS Client, and if not, the corresponding error cause obtained in step 8.

10) The SGSN returns a Service Response message to the UE carrying any location estimate requested by the UE,
ciphering keys or an indicator whether alocation estimate was successfully transferred to the identified LCS
client. If the location estimate was successfully transferred to theidentified LCS Client, the CS-MO-LR Return
Result message shall specify whether the location estimate of the UE has been handled successfully by the
identified LCS Client, and if not, the corresponding error cause obtained in step 9.
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10.3.1 LCS Data in the GMLC for a LCS Client

The GMLC holds datafor a set of external LCS clients that may make call related or non-call related
CS-MT-LR/PS-MT-LR requests to this GMLC. The permanent data administered for each LCS client is as follows.
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Tablel0.7: GMLC Permanent Data for a LCS Client

LCS Client data in GMLC | Status Description
LCS Client Type M Identifies the type LCS client from among the following:
- Emergency Services

- Vaue Added Services
- PLMN Operator Services

- Lawful Intercept Services

External identity 0] A list of one or more identifiers used to identify an external LCS client.
The identity may be used when making an MT-LR and/or MO-LR. The
format of the identity is international E.164 addresses. Each external
identity shall be associated with a logical client name.

Authentication data M Data employed to authenticate the identity of an LCS client — details are
outside the scope of the present document
Call/session related identity (0] A list of one or more international E.164 addresses, which are used to

make calls by mobile subscribers, or APN-NIs (see NOTE) to identify the
client for a call related MT-LR
In case the LCS client was reached via IN or abbreviated number routing
(e.g. toll free number or emergency call routing), the E.164 number(s)
stored in the GMLC shall be the number(s) that the UE has to dial to
reach the LCS Client. In these cases the E.164 number is not to be in
international format. The country in which the national specific number(s)
is (are) applicable is (are) also stored (or implied) in this case.
Each call related identity may be associated with a specific external
identity. Each call/session-related identity shall be associated with a
logical client name.
Internal identity (0] Identifies the type PLMN operator services and the following classes are
distinguished:

- LCSclient broadcasting location related information

- O&M LCSclientinthe HPLMN
- O&M LCSclientinthe VPLMN
- LCSclient recording anonymous location information

- LCSClient supporting a bearer service, teleservice or
supplementary service to the target UE

This identity is applicable only to PLMN Operator Services.

Client name (0] An address string which is associated with LCS client's external identity
(i.e., E.164 address). See note 2.

Client name type 0] Indication what is the type of the LCS client name. The type of the LCS
client name can be one of the following:

- Logical name

- MSISDN

- E-mail address[33]

- URL[33]

- SIPURL[34]

- IMS public identity[ 35]

Override capability (0] Indication of whether the LCS client possesses the override capability
(not applicable to a value added and PLMN operator service)
Authorized UE List 0] A list of MSISDNSs or groups of MSISDN for which the LCS client may

issue a non-call related MT-LR. Separate lists of MSISDNs and groups of
MSISDN may be associated with each distinct external or non-call related
client identity.
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Priority M The priority of the LCS client — to be treated as either the default priority
when priority is not negotiated between the LCS server and client or the
highest allowed priority when priority is negotiated

QoS parameters M The default QoS requirements for the LCS client, comprising:

- Accuracy

- —Responsetime

- LCSQoSCClass

Separate default QoS parameters may be maintained for each distinct
LCS client identity (external, non-call related, call related)

Service Coverage 6] A list of country codes where the LCS client offers its location services.
Allowed LCS Request Types M Indicates which of the following are allowed:

- Non-cal related CSMT-LR/PS-MT-LR

- Cadll/session related CSMT-LR/PS-MT-LR

- Specification or negotiation of priority

- Specification or negotiation of QoS parameters

- Specification or negotiation of Service Coverage parameter
- Request of current location

- Request of current or last known location

Local Co-ordinate System Definition of the co-ordinate system(s) in which a location estimate shall
be provided — details are outside the scope of the present document
List(s) of MSISDNs or groups of MSISDN for which a location request is
barred

List of service identities allowed for the LCS client.

The maximum number of the Target UEs in one LCS request. For a
specific LCS Client, this parameter may have different values for different

service identities.

Access Barring List(s)

Service Identities
Maximum Target UE Number

Oo|0] O] ©O

NOTE 1: The LCSClient isidentified with E.164 number or APN-NI. APN-NI is specified in TS 23.003.

NOTE 2: The LCS Client name should not contain two equal signs, because those characters are used to separate LCS
client name from Requestor 1D when GLMC includes them into the same field.
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11 Operational Aspects

11.1  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:
- typeand 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;

- identity of the visited PLMN;
- —1LCSrequesttype(i.e. LDR or LIR);

- requested Quality of Service information;

- state;
- type of event (applicable to LDR requests only);
- time stamp;

- type of co-ordinate system used.

11.2  Charging Information Collected by the Visited PLMN

The following charging information shall be collected by the visited PLMN:
- dateandtime;
- typeand identity of the LCS Client (if known);
- identity of the target UE;

location of the target UE (e.g., MSC, MSC Server, SGSN, location area ID, cell 1D, location co-ordinates);
- which location services were requested;

- ~—requested Quality of Service information;

- results (e.g. success/failure, positioning method used, response time, accuracy) - to be repeated for each

instance of positioning for a batch location request;
- identity of the GMLC or PLMN serving the LCS Client;
- dtate;

- type of event (applicable to LDR requests only).

*#%%* END OF CHANGES®***#*
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<< First changed 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 aflow 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 thisinterface 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

Viathe 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).
Thefollowing attributes are identified for Location Service Request information flow:

- Target UE identity, (either one or both of MSISDN and IMS!, or pseudonym);

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

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

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

- Servicetype, if needed;

- Response method (SYNC or ASYNC), if needed,;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred location requests only;

- Déefinitionsfor change of area type deferred |ocation requests. Following parameters may be defined, if needed,;
a) Indication for event trigger, i.e. UE enters, leaves or is within requested target area;
b) Indication of either a single event report or multiple event reports;
¢) Minimuminterval time between area event reports,

- Requested Quality of Serviceinformation, if needed;

TS

- Requested type of location, i.e. “current location”, “current or last known location” or “initial location”
applicableto LIR only (current location is only available for LDR);

- Priority, if needed;
- Requested maximum age of location, if needed;
- Privacy override indicator, if needed;

- Service coverage (i.e. country codes), if needed;

3GPP



Release 6 4 3GPP TS 23.271 V6.5.0 (2003 09)

- Indicator of privacy check related actions, if needed;
-Supported GAD shapes, if needed,;

- HPLMN LCS server address, i.e. H-GMLC address, if needed;

- VPLMN LCS server address, i.e. V-GMLC address, if needed;

- Network address of Privacy Profile Register, if needed;

- Network numbers of serving nodes;

- LCS capability sets of serving nodes, if needed.

- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) country code
¢) PLMN identity

- LDR reference number, if needed.
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<< Next changed clause >>

9.1.8  Mobile Terminating Deferred Location Request — UE available event

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

. GMLC avic| [HR avic| [ mso =
diet | | (Requesting (Hom® HSS viser| | s | LRV [ UE |

1 L(BSH\A(E%‘@

| 2 LCSsavicerequest hending beween GMLCs |

3. Provide Subsjiber Location

< 4. Provide Subsriber Locetion eck.
5. LCSSavice Rggoonse
6. LCSSarvice Reppnse
7. LCSSavice Reonse

<

8“Requested avert is detected”

9. Locdtion procedures asfor PSand CSMT-LR

<7

10a Subecriber Ljocation Report

11 LCSSaviceh 100. Subsariber Lpcetion Report Adf.

3GPP



Release 6 6 3GPP TS 23.271 V6.5.0 (2003 09)
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4 2. Provide Subscriber Location ack.
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4. “Requested event is detected”.
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5. Location procedures as for PSand CSMT-LR

6a. Subscriber Location Report

< >

6b. Subscriber Location Report ack.

4 7. LCS Service Response

Figure 9.6a: General Network Positioning for a Deferred MT-LR with UE available event

9.18.1 Deferred Location Request Procedure
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1)

The LCS Service Request shall contain an indication of the requested event i.e. UE available. The R-GMLC

2)

assigns a LDR reference number to this L CS Service reguest.

L CS service request handling between GML Cs as described in clause 9.1.1. The information received by the R-

3)

GMLC istransferred to the V-GML C viathe H-GMLC, including the LDR reference number and the H-GMLC
address.

The V-GMLC sends the UE available event to MSC/SGSN in the Provide Subscriber Location request

(deferred) and includes the LDR reference number and the H-GML C address in the request.

Note: It shall be possible to issue the deferred location requests for the UE available event, even in case thereisan

ongoing previous MT-LR for the same UE.

4) |f the SGSN/M SC cannot support the deferred |ocation request for the specified event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause. If the
SGSN/MSC can support the deferred |ocation request for the specified event, a Provide Subscriber Location
ack. shall be returned to the V-GML C without alocation estimate.

5) V-GMLC returns the LCS Service Response to H-GML C to notify whether the request was successfully
accepted or not.

6) H-GMLC returnsthe LCS Service Response to R-GMLC to notify whether the request was successfully
accepted or not.

7) The R-GMLC then returns the L CS Service Response to the LCS Client to notify whether the request was
successfully accepted or not.

9.1.8.2 Location Report Procedure
8) Immediately following step 3, the SGSN/M SC shall verify if the requested event is already satisfied (e.0. UE

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

In case the SGSN/M SC receives an indication that the UE has moved to another SGSN/MSC, while it is waiting
for the requested event to happen, SGSN/M SC shall immediatel y send a Subscriber Location Report to the V-
GMLC, which forwardsit to the H-GMLC. The report shall include the privacy related action, reference
number and H-GML C address that were included in the Provide Subscriber L ocation request and SGSN/MSC
shall also include the address of the new SGSN/MSC, if available. (H-GMLC shall in this case reinitiate the
MT-LR with the new SGSN/MSC, see step 12.)
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9)

When the requested event is detected, the SGSN/M SC shall proceed with the location request as described in

10)

9.1.2/9.1.6.

If either security or privacy check related actions fail, e.g. because the location information is not session or call
related, the SGSN/M SC shall send a Subscriber Location Report with the reference number and H-GMLC
address that was included in the Provide Subscriber L ocation with appropriate error cause indicating
termination of the deferred |ocation request.

When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location

11)

Report. The report shall include the reference number that was included in the Provide Subscriber Location, the
H-GML C address and an indication that thisis a response to a previously sent deferred |ocation request.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait
any longer for the requested event to occur (ex. timer expires), the Subscriber L ocation Report with the
reference number and H-GML C address that was included in the Provide Subscriber Location will be returned
with an appropriate error cause indicating termination of the deferred | ocation request.

V-GMLC sends the L CS Service Response to the H-GML C with an indication of the event occurrence and the

12)

LDR reference number.

In case the LCS Service Response indicates to H-GML C that the mobile has moved to another SGSN/MSC, the

13)

H-GMLC shall send the deferred MT-LR with UE available event to the V-GML C (previous or new), which
forwards the request to the new SGSN/MSC, as described in step 2 onwards.

The H-GML C performs the privacy check as described in clause 9.1.1.

14)

The H-GML C sends the LCS Service Responseto R-GMLC.

15)

The R-GMLC sends the L CS Service Response to the LCS Client.
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<< Next changed clause >>

9.1.9 Deferred Location Request Procedure for the change of area event

Figure 9-6d illustrates the procedures for a Deferred Location Request where the Location Report is returned to the
network by the UE following a change of area event. An ehange-ef-area event occurs when the UE leaves, entersor is
within atarget area as defined by geographical area, PLMN identity, country code or geopolitical name of the area.
Details of the target area are contained in the LCS Service Request message, see clause 5.5.1.

The PLMN operator may choose to use another mechanism (such as SIM Application Toolkit) for the transfer and

detection mechanism of the Area Definition and change of area event information to the UE. In this case, the GMLCs
handle steps 2 to 7 and 11 to 14 differently from that shown below. An aternative mechanismis detailed in Annex F

- GMLC GVILC HLR/ GMLC MST/
. ) RA UE
Qliet (Renuesting) (Home) HSS (Vidted) LN ,jl I:l

1 LCS%’\A@#

| 2. LCSsavicerenuest hending between GMLGCs |

3. Provide Subgdfiber Location

4. Paging, Authertication, Notification

>

5 LCSAreaH/at Invoke

6. LCSAreaB/at Invokeadk.

7. Provide Subgoriber Location ack.

< :
«—— | 8 LCSSavioeReponss 11 Arenevert aoours
9. LCSSavice Repprse

10. LCS Savice Regponse ‘ 12. LCSAreaBvet Report

13a Subscriber Location Report

——»

414_ T 130, Subsriber Lbeation Report Adf.

15. Rivecy dheck

¢ | ¢ LCSSeMoe%n’Ee

17. LCS Savice Resporse

Figure 9.6d: Deferred MT-LR procedure for the Area event

1) The LCS Service Request contains the change of areatype deferred location request information, i.e. details of
the target area and the nature of the event, whether the event to be reported is the UE being inside, entering into
or leaving the target area. The LCS service request may specify the validity time, i.e. start time and stop time, for
the deferred location request and R-GMLC may cancel the deferred location request as described in clause
9.1.9.1. In addition, when validity time of a pending area event request in the target UE expires, the UE shall
delete the pending deferred | ocation request. The LCS Service Request shall contain an indication of the
minimum interval time between area event reports, if applicable. The LCS service request shall contain the
information whether the deferred area event may be reported one time only, or several times. If the change of
area event isreported one time only, the Location Service request shall be completed after the first area event has

3GPP



Release 6 10 3GPP TS 23.271 V6.5.0 (2003 09)

2)

occurred. The R-GMLC assigns a LDR reference number to this LCS Service request. If thetarget areais
expressed by local coordinate system or geopolitical name, the R-GMLC shall convert the target areato
geographical area expressed by a shape defined in TS23.032. In addition to the target area definition, the LCS
Client may include the country code of the target areain the area event request.

LCS service request handling between GMLCs as described in clause 9.1.1. If indication of the requested
location estimate is included in the area event request, the R-GMLC should record this indication and any
relevant parameters such as QoS. The information received by the R-GMLC istransferred to the V-GMLC via
the H-GMLC, including the LDR reference number-the R-GMEC-address and the H-GMLC address.

If the H-GMLC noticesthat the current visited PLMN does not serve the target area, it may generate a modified
deferred LCS service request in order to get notified when the target UE entersa PLMN that serves the target
area. The modified target area event isthat the target UE enters one of the PLMNSs that serve the original target
area. Note that the new area event may include multiple PLMNSs (identified by PLMN IDs) if there are more
than one PLMN that serves the original target area, based on the stored PLMN list and the corresponding
estimated coverage. The H-GMLC then generates a new location request with the new defined area event and
the samerest of the information in the original request.

The new |ocation request is sent to the target UE via the current V-GMLC. The H-GMLC keeps the original
area event location service request pending for as long as determined by the validity time of the request. When
the UE enters one of the pre-defined PLMNs, it sends an area event location report to H-GMLC. The H-GMLC
then sends the original area event location service request to the UE viathe new V-GMLC. If the H-GMLC
cannot derive alist of PLMNs that may cover the target area, and the current visited network does not cover the
target area, the H-GMLC may reject the request.

Editor’ s Note: Thereis an issue related to the scenario that, after the original area event was download to the target

3

4)

5)

6)

the UE, the UE may switch to a different network that also servesthe target area. Solution to resolve this
issueisfor further study.

If the received target area is expressed by a shape defined in TS23.032, V-GMLC converts the target areainto an
Area Definition consisting of the corresponding list of cell identities, location areas or routing area. If the V-
GMLC is not able to trandate the target area into network identities, it shall reject the request and send an LCS
service response to H-GML C with the appropriate error cause.

If the received target areais expressed by country code or PLMN identity, the V-GMLC shall use the country
code or PLMN identity as the Area Definition.

The V-GMLC sends the Area Definition to MSC/SGSN in the Provide Subscriber Location request (deferred)
and includes the LDR reference number;-the R-GMEC-address and the H-GMLC address in the request.

The message shall define whether the event to be reported is the UE being inside, entering into or leaving the
area. The message shall also include the validity period of the |ocation request, the minimum interval time
between area event reports, the information whether the deferred area event may be reported one time only or
several times, if applicable.

The MSC/SGSN verifies the UE capabilities with regard to the change of area event. If either the MSC/ SGSN
or the UE does not support the deferred location request for the change of area event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause in step 7.
If the UE isin idle mode, the core network performs paging, authentication and ciphering. If privacy
notification/verification is requested, the MSC/SGSN sends an LCS L ocation Notification Invoke message to the
target UE indicating the change of areatype deferred location request and whether privacy verification is
required. LCS Location Notification is further specified in clauses9.1.2 and 9.1.6. If privacy verification was
requested, the UE returns an LCS Location Notification Return Result to the MSC/SGSN indicating whether
permission is granted or denied.

The MSC/SGSN sends the LCS Area Event Invoke to the UE carrying the Area Definition, other area event
information, the LDR reference number-the R-GMLC-address and the H-GML C address. The message shall
also define whether the event to be reported is the UE being inside, entering into, leaving the area. The message
shall aso include the validity period of the location request, the minimum interval time between area event
reports and the information whether the deferred area event may be reported one time only, or several times, if
applicable.

If the LCS Area Event Invoke is successfully received by the UE and the UE supports the change of areatype
deferred location request, the UE sends acknowledgement to MSC/SGSN and begins monitoring for the change
of area event. The UE shall determine whether it isinside, entering into or leaving the target area by comparing
the current serving cell identity, location area, routing area, PLMN identity or country code to the Area

3GPP



Release 6 11 3GPP TS 23.271 V6.5.0 (2003 09)

Definition received from the MSC/SGSN. In case of soft handover, it is sufficient if one of the cells belongsto
the target area. In case the Area Definition consists of alocation or routing area, PLMN or country identity the
UE shall check for the area event during the normal location or routing area update procedure. The change of
area event detection mechanism must not influence on the normal UE cell selection and resel ection procedures.
If the UE does not support the deferred location request (for temporary or permanent reasons), it shall send the
LCS Area Event Invoke ack. with the appropriate error cause.

7) If either the MSC/ SGSN or the UE does not support the deferred location request for the change of area event
(for temporary or permanent reasons), a Provide Subscriber Location return error shall be returned to the V-
GMLC with asuitable cause. If both of the SGSN/MSC and UE supports the deferred location request for the
change of area event, a Provide Subscriber Location ack. shall be returned to the V-GMLC without alocation
estimate. MSC/SGSN shall include the result of the notification/verification in the response to the V-GMLC, if
the notification/verification is needed. The response message shall include the LDR reference number;-the R-
GMLC-address and the H-GMLC address. The change of area event invoke result shall be also included, if
necessary. After sending the Provide Subscriber Location ack to the V-GMLC, the deferred location request
shall be completed in the MSC/SGSN.

8)t010) V-GMLC returnsthe LCS Service Response viaH-GMLC and R-GMLC to the LCS Client to notify
whether the request was successfully accepted or not. After sending the LCS Service Response to the H-GMLC,
the deferred location request shall be completed in the V-GMLC.

11) UE detects that the requested area event has occurred.

12) Before sending the LCS Area Event Report the UE shall establish either a CS radio connection or PS signalling
connection as specified in clauses 9.2.1 and 9.2.2. The UE sends the LCS Area Event Report to the
VM SC/SGSN including the original LDR reference number;-the R-GMEC-address and the H-GMLC address.
The report shall also include the result of the notification/verification procedure, if the notification/verification is
needed.
If the UE was requested to report the change of area event one time only, the deferred | ocation request shall be
completed. In case multiple reports were requested, the UE must not send a repeated LCS Area Event Report
more often than the requested minimum interval indicated in the LCS Area Event Invoke.

Editor’ s Note: It could be useful to have MSC/SGSN repeat the notification procedure with the target UE after the
UE has reported the change of area event, but thisisfor further study.

13) If the MSC/SGSN does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the MSC/SGSN sends the subscriber location report to its associated V-GMLC with a
suitable error cause. Otherwise, the M SC/SGSN sends the subscriber location report to its associated V-GMLC
with an indication of the event occurrence, the LDR reference number;-the R-GM-C-address and the H-GMLC
address. V-GMLC sends an acknowledgement to MSC/SGSN in step 13b and the MSC/SGSN may record
billing information.

14) If the V-GMLC does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the V-GMLC sends an LCS Service Response to the H-GMLC with a suitable error cause.
Otherwise, the V-GMLC sends the LCS Service Response to the H-GML C with an indication of the event
occurrence, the LDR reference numberthe R-GMEC-address and the H-GML C address. The LDR reference
number;-the- R-GMEC-address and the H-GMLC address will be used to identify the source of the original
deferred location request in the case that the UE has relocated before the area event occurred.

15) The H-GML C performs the privacy check as described in clause 9.1.1.

16) The H-GMLC sends the LCS Service Response to R-GMLC. Unless multiple reports were requested, the
deferred location request shall be completed in the H-GMLC after sending the LCS Service Response to the R-
GMLC.

17)If the R-GMLC finds the indication of the requested location estimate is stored, the R-GMLC should generate a
new immediate LCS Service Request with the QoS specified in the origina request. Then the R-GMLC sends
the new request to the H-GMLC and waits the result the location request. The H-GMLC performs the privacy
check as described in clause 9.1.1, and the subsequent proceduresin clause 9.1.1 are continued.

The R-GMLC sends the LCS Service Response to the LCS client. If the location estimate of the target UE is
regquested in the request and the location estimate was successfully obtained, the R-GMLC shall put the obtained
location estimate into the LCS Service Response. If the location estimate of the target UE is requested in the
request but the location estimate could not be obtained, the R-GMLC sends the LCS Service Response without
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the location estimate. Unless multiple reports were requested, the deferred |ocation request shall be completed in
the R-GMLC after sending the LCS Service Response to the LCS client.

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Request for the change of area event.
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Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

1) TheLCS Client requests the cancellation of a previously requested Deferred Location Request.

2) The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may
itself initiates the cancellation for some other reason, e.g. because atimer 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 away that it may impact
on a specific deferred location request, H-GMLC shall cancel this deferred | ocation request 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) The H-GMLC forwards the LCS Cancel Service Request to V-GMLC with the LDR reference number which is
received from the R-GMLC, and the H-GMLC address.

5) The V-GMLC sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number and the H-GML C address received from the
H-GMLC.

6) The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.

7a) The UE cancels the Area event deferred |ocation request and sends the LCS Area Event cancellation ack., with
no area event information included to VM SC/SGSN.

7b) While the UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location
request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

8) The SGSN/MSC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.
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9) TheV-GMLC sendsthe LCS Cancel Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

10) H-GMLC sendsthe LCS Cancel Service Responseto R-GMLC with the LDR reference number. H-GMLC may
send the LCS Cancel Service Responseto R-GMLC, even if the R-GMLC/LCS client has not requested the
cancellation, see step 3.

11) R-GMLC sendsthe LCS Cancel Service Response to the LCS Client.
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<< First changed clause >>

55 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 aflow 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

Viathe 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
OMA 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 (either verinym or pseudonym);

- LCSClient identity;

- Serviceidentity, if needed;

- Response method (SYNC or ASYNC), if needed;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitions for change of area type deferred location requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or iswithin requested target ares;
b) Indication of either asingle event report or multiple event reports;

c) Starttime-stop-timeand-mMinimum interval time between area event reports, if multiple event reportsis
requested;

d) Indication of the requested location estimate; i.e. whether the location estimate of the target UE should be
contained in the change of area event report;

- Start time, stop time (i.e. specifying the validity time of L CS request), if needed; -and-interval-applicableto
- :

- Interval, applicable to periodica requests only;

- Requested Quality of Serviceinformation, if needed;

- Reguested type of location, i.e. current location or last known location applicableto LIR only (current location is
only available for LDR);

- Priority, if needed,;

- Service coverage (i.e. country codes), if needed;
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- Requested maximum age of location, if needed;

- Local coordinate reference system, if needed;
- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) local coordinate system
c) country code
d) PLMN identity
€) geopolitical name of the area (e.g. London)

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.

<< Next changed 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 aflow 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 GML C uses the Lr interface then thisinterface 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

Viathe 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, (either one or both of MSISDN and IMS!, or pseudonym);
- LCSClient identity, i.e. LCS client external identity or internal identity;
- LCSClient type, (i.e. Vaue added, Emergency, PLMN operator or Lawful interception);
- LCSClient name, if needed (and type of LCS client name if available);
- Servicetype, if needed;
- Response method (SYNC or ASYNC), if needed;
- Codeword, if needed;
- Requestor identity, if needed (and type of Requestor identity if available);
- Number diadled by the target mobile user or APN-NI, if the request is call or session related ;
- Type of Event definition, i.e. UE available or change of area, applicable to deferred location requests only;
- Definitionsfor change of areatype deferred location requests. Following parameters may be defined, if needed;

a) Indication for event trigger, i.e. UE enters, leaves or is within requested target area;
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b) Indication of either asingle event report or multiple event reports;

¢) Minimum interval time between area event reports,

d) Start time, stop time, i.e. specifying the validity time of L CS area event request

- Requested Quality of Service information, if needed;

(TS

- Requested type of location, i.e. “current location”, “current or last known location” or “initial location”
applicableto LIR only (current location is only available for LDR);

- Priority, if needed;
- Requested maximum age of location, if needed;
- Privacy override indicator, if needed;
- Service coverage (i.e. country codes), if needed;
- Indicator of privacy check related actions, if needed;
- Supported GAD shapes, if needed;
- ldentity of the source LCS server of the Location Service Request, i.e. R-GMLC address;
- HPLMN LCS server address, i.e. H-GMLC address, if needed;
- VPLMN LCS server address, i.e. V-GMLC address, if needed;
- Network address of Privacy Profile Register, if needed;
- Network numbers of serving nodes;
- LCS capability sets of serving nodes, if needed.
- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) country code
¢) PLMN identity
- LDR reference number, if needed.

<< Next changed clause >>

9.1.84 Cancellation of a Deferred Location Request — UE available event
HLR/
| Cliet | [GMLC| HSS | SGN/MSC| | RAN | UE
| ——_
1[LCS Cancd Service Request
. -~ >
2. Provide Subscribgr Location

< - 3. Provide Subscriber Lgcation ack.

4. LCS Cancd Service Response

Figure 9.6¢: Cancellation of a Deferred MT-LR — UE available event procedure

1) The LCS Client requests the cancellation of a previoudly requested Deferred Location Request. The cancellation
could beinitiated by the GMLC itself for some reasons (e.g. the expiry of the validity timer specified by the start
time and stop time; or the expiry of an implementation dependent timer specified by the Operator as a default
value in the GMLC when the stop time is undefined or exceeds the maximum allowed valueexpired). If the UE's
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privacy profile stored in the H-GMLC or in the PPR was changed, any outstanding Deferred L ocation 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
Reqguest 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 other GMLC (H-GMLC or V-GMLC),
the cancellation request from the LCS client shall be forwarded to the other GMLC.

Note: The GMLC shall know that the UE subscribers privacy profile has been changed in the PPR when the

2)

3

4)

LCS Privacy Profile Update has been send from PPR to GMLC as described in 9.1.1.2.

The GMLC will indicate this cancellation request in the Provide Subscriber Location toward the SGSN/M SC.
The Provide Subscriber Location shall include the reference number that was included in the previously sent
Provide Subscriber Location.

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).

If the cancellation request was forwarded to other GMLC (H-GMLC or V-GMLC), the GMLC (H-GMLC or V-
GMLC) informsthe GMLC (R-GMLC or H-GMLC) that the cancellation procedure has been successfully
completed.

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

<< Next changed clause >>

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Request for the change of area event.

. GIC | [aucC| [HR| |owc| | M
. ) RA UE
diet | | Repesiig| | (Home s | || | s | [RAY]
1 LCSCad Savice Request

4. L.CSCanod Sevice Request

5. Provide Subsdfiber Location

6. LCSAreaB/ert Cancd

<

7a LCSAreafvert Canod ack.
Tb. LCSareagqvert repart, cancd

8. Rrovide Subsiriber Location add.

9. LCSCand Sapvice Response

10. LCSCancd Sanvfice Response

11 LCSCancd Sanfice Response

1)
2)

Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

The LCS Client requests the cancellation of a previously requested Deferred Location Request.

The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may
itself initiates the cancellation for some other reason, e.g. because-atimer-inthe R-GMLEGC-has-expired: the expiry

of the validity timer specified by the start time and stop time; or the expiry of an implementation dependent
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3

4)

5)

6)

timer specified by the Operator as adefault value in the R-GML C when the stop time is undefined or exceedsthe
maximum allowed value.

If the UE’ s privacy profile stored in the H-GMLC or in the PPR was changed in such away that it may impact
on a specific deferred location request, H-GMLC shall cancel this deferred |ocation request 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.

The H-GMLC forwards the LCS Cancel Service Request to V-GMLC with the LDR reference number which is
received from the R-GMLC, and the H-GMLC address.

The V-GMLC sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number and the H-GMLC address received from the
H-GMLC.

The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.

78) The UE cancels the Area event deferred |ocation request and sends the LCS Area Event cancellation ack., with

no area event information included to VM SC/SGSN.

7b) While the UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location

8)

9

request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

The SGSN/MSC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.

The V-GMLC sends the LCS Cancel Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

10) H-GMLC sends the LCS Cancel Service Response to R-GMLC with the LDR reference number. H-GMLC may

send the LCS Cancel Service Responseto R-GMLC, even if the R-GMLC/LCS client has not requested the
cancellation, see step 3.

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

<< End of changed clause >>
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<< First changed clause >>

9.1.8.4 Cancellation of a Deferred Location Request — UE available event
HLR/
| Cliet | |GMLC| HSS | SGN/MsC| | RAN | UE
|
1{LCS Cancel Service Request
A . . >
2. Provide Subscribgr Location

< - 3. Provide Subscriber Lacation ack.

4. LCS Cancd Service Regponse

Figure 9.6¢c: Cancellation of a Deferred MT-LR — UE available event procedure

1) TheLCS Client requests the cancellation of a previously requested Deferred Location Request. The cancellation
could beinitiated by the GMLC itself for some reasons (e.g. implementation dependent timer in the GMLC
expired). The H-GML C may itself initiate the cancellation procedure, when H-the UE’s privacy profile stored in
the H-GMLC or in the PPR was changed;. For every outstanding Deferred Location Request_against that UE, the
H-GML C shall perform or ask the PPR to perform anew privacy check based on the updated privacy profile. If
the privacy check passes, i.e. the LCS Client is still allowed to position the target UE, the handling of the
outstanding Deferred Location Request should be continued. Otherwise, if the privacy check does not pass, i.e.
the L ocation estimate of the target UE is not allowed to be prowded to the LCS Client, the H-GMLC shall

initiate acancellaﬂon procedure. w A A v !

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

Note: The GMLC shall know that the UE subscriber’s privacy profile has been changed in the PPR when the
LCS Privacy Profile Update has been sendt 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/M SC.
The Provide Subscriber Location shall include the reference number that was included in the previously sent
Provide Subscriber Location.

3) When the SGSN/MSC completes the cancellation procedure, it notifiesit to the GMLC in the Provide Subscriber
Location Ack (with no location estimate included).

If the cancellation request was forwarded to other GMLC (H-GMLC or V-GMLC), the GMLC (H-GMLC or V-
GMLC) informsthe GMLC (R-GMLC or H-GMLC) that the cancellation procedure has been successfully
completed.

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

<< Next changed clause >>

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Request for the change of area event.
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- GMLC GVLC HLR/ GVILC M
) . RAN UE
Qe | | Rapesing| | (Homg) HSS wsi| | o | LRAN]
———»
1 LCSCancd Savice Request
2. LCSCacd Senvjoe Request
| 3Pivaydek |
4. LCSCancd SHvi >
s ce Recpest
5. Provide Subsdfiber Location
6. LCSAreaHert Cancd >
‘ 7a LCS Areapvert Cancd ack.
Tb. LCSaeagvent report, cancd
8. Provide Subgtriber Location acdd.
9. LCSCancd Savice Response
10. LCSCancd Sanvfice Response
11 LCSCancd Sanvfice Response
- GMLC GMLC HLR/ GMLC MST UE
diet | | (reqesing| | (Homo HSS wsw| | soov | LFAV]
————»
1 LCSCad Savice Request
2. LCSCancd Savige Request
g
3. LCSCanod Servjce Request
—>
4. Provide Subsjber Location
4
5. LCSAreaEvgrt Cancd
<
6a LCSAreaByat Cancd ack.
6b. LCSaeaevft report, canod
—
7. Provide Subgoriber Location ack.
8 LCSCad Sajvice Response
9. LCSCand Savige Response
10. LCSCanod Sanfice Response

1)
2)

3

Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

The LCS Client requests the cancellation of a previously requested Deferred Location Request.

The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may
itself initiates the cancellation for some other reason, e.g. because atimer in the R-GMLC has expired.

The H-GMLC forwards the L CS Cancel Service Request to V-GML C with the L DR reference number which is
received from the R-GMLC, and the H-GMLC address. The H-GML C may itself initiate the cancellation
procedure, Hwhen the UE’s privacy profile stored in the H-GMLC or in the PPR was changed;. For every
outstanding Deferred L ocation Request against that UE, the H-GML C shall perform or ask the PPR to perform a
new privacy check based on the updated privacy profile. If the privacy check passes, i.e. the LCS Client is till
allowed to position the target UE, the handling of the outstanding Deferred L ocation Request should be
continued. Otherwise, if the privacy check does not pass, i.e. the Location estimate of the target UE is not
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allowed to be provided to the LCS Client, the H-GMLC shall initiate a cancellation procedure.-a-sueh-a-way-that

Note: The H-GML C shall know that the UE subscriber’ s privacy profile has been changed in the PPR when the
LCS Privacy Profile Update has been sent from PPR to H-GMLC as described in 9.1.1.2.

54) The V-GML C sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number and the H-GML C address received from the
H-GMLC.

65) The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.

#6a) The UE cancelsthe Area event deferred location request and sends the LCS Area Event cancellation ack.,
with no area event information included to VM SC/SGSN.

76b) Whilethe UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location
request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

87) The SGSN/M SC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.

98) The V-GMLC sends the LCS Cance Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

109) H-GMLC sendsthe LCS Cancel Service Responseto R-GMLC with the LDR reference number. 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.

3110) R-GMLC sendsthe LCS Cancel Service Responseto the LCS Client.

<< End of changed clause >>
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<< First changed clause >>

9.1.1 Common MT-LR procedure in PS and CS domain

- GMLC GMLC HLR/ GMLC MSC/ UE
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Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE from a GMLC. The LCS Client may also
request a deferred location request, i.e. based on event. The R-GMLC verifies the identity of the LCS client and
its subscription to the LCS service requested and derivesthe MSISDN or IMSI or pseudonym of the target UE to
be located and the LCS QoS from either subscription data or data supplied by the LCS client. For acall related
location request, the LCS client includes the LCS client's called party number, as dialled by the target mobile
user, in the LCS service request. For a session related location request, the LCS client includes the APN-NI of
the LCS client, as used by the target UE, in the LCS service request. For a call/session related request the R-
GMLC may verify that the called party number or APN-NI is correct for the LCS client in question. The LCS
client’s dialled number or APN-NI are checked in step 9 for the call/session related class.

The LCS request may carry a so the Service Identity and the Codeword and the service coverage information.
The R-GMLC may verify that the Service Identity received in the LCS request matches one of the service
identities allowed for the LCS client. If the service identity does not match one of the service identities for the
LCSclient, the R-GMLC shall reject the LCS request. Otherwise, the R-GMLC can map the received service
identity in a corresponding service type.

If the location request is originated by a Requestor, the Requestor Identity may be added to the LCS service
request. The LCS client should authenticate the Requestor |dentity but thisis outside the scope of this
specification. The LCS service request may aso contain the type of the Requestor identity if the requestor
identity was included.

If the H-GMLC address is not contained in the pseudonym or cannot deduced from the pseudonym, the R-
GMLC shall determine the verinym for the pseudonym. In this case the R-GMLC may accessto its associated
PMD as described in 9.1.1.3.

The R-GMLC verifies whether it stores the privacy profile of the target UE. If the R-GMLC storesthe UE's
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privacy profile, (this meansthe R-GMLC isthe H-GMLC of the target UE), then step 2, 3, 4 and 12 are skipped.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated. In case the location is requested for more than one UE, the R-GMLC should verify whether the
number of Target UEsinthe LCSrequest isequal or less than the Maximum Target UE Number of the LCS
client. If the Maximum Target UE Number is exceeded, the R-GMLC should respond to the client with proper
error cause.

2) If the R-GMLC aready knows, (e.g. from a previous location request or an internal lookup table), or isableto
determine, (e.g. it is possible to use a DNS lookup mechanism similar to IETF RFC 2916), the network address
of H-GMLC of the target UE, or in case the |ocation service request contains the target UE’ s pseudonym, which
includes the target UE's Home-GML C address, or a pseudonym from which the target UE's Home-GMLC
address can be deduced, then this step and step 3 may be skipped.

Otherwise, the R-GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the
target UE to be located with the IMS| or MSISDN of the UE.

The details of the alternative methods of retrieving H-GML C address other than the sending
SEND_ROUTING_INFO_FOR_LCS message to the HLR/HSS, (e.g. internal lookup table, DNS lookup
mechanism), are not in the scope of this specification.

Editor'snote:  The support for number portability with these aternative solutions of retrieving H-GMLC address
still needs further study and should be in line with the general solution to support number
portability in Rel-6.

3) The HLR/HSS verifies whether the R-GMLC is authorized to request UE location information. If not, an error
responseis returned.
Otherwise the HLR/HSS returns one or severa of the network addresses of the current SGSN and/or
VMSC/MSC server, the LCS capabilities of the serving nodesif available and whichever of the IMSI and
MSISDN that was not provided in step 2. The HLR/HSS returns the address of the H-GMLC. The HLR/HSS
also returns the address of the PPR and V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/V LR concerning the UE’ s capabilities for
LCS. Other priority criteriaare for further study.

4) If R-GMLC finds out that it isthe H-GMLC, the signalling steps 4 and 12 are skipped.

If the R-GMLC did not receive the H-GMLC address in step 3 and can not retrieve the H-GMLC addressin
some other way (e.g. DNS lookup), then steps 4, 5, 6, 7, 8, 10, 11 and 12 are skipped and the R-GMLC directly
sends the PSL message to the serving node.

Otherwise, the R-GMLC sends the location request to the H-GMLC. If one or several of the network addresses
of the current SGSN and/or VM SC/M SC server, the LCS core network signalling capabilities of the serving
nodes, IMSI and MSISDN for the target UE and the address of the V-GMLC and the PPR have been retrieved in
Step 3, the R-GMLC shall pass the information with the location request to the H-GMLC. The R-GMLC shall
also send the service coverage information to the H-GMLC, if the information is available.

5) The H-GMLC verifieswhether the R-GMLC is authorized to request UE location information. If the R-GMLC is
not authorized, an error responseiis returned.
If the LCS service request contains the pseudonym of the target UE and the H-GMLC cannot resolve the PMD
address from the pseudonym, the H-GMLC itself determines the verinym (MSISDN or IMS) of the target UE. If
the H-GMLC can resol ve the address of PMD from the pseudonym, the H-GML C requests the verinym from its
associated PMD, see clause 9.1.1.3. In case H-GMLC knows that the PMD functionality isintegrated in PPR, it
can include the information from the LCS Identity Request in the L CS authorisation request to the PPR, see
clause 9.1.1.1. In thiscasg, if H-GMLC is not able to obtain the verinym of the target UE, the H-GMLC shall
cancel the location request.
The H-GMLC performs privacy check on the basis of the UE user’s privacy profile stored in the H-GMLC and
the capabilities of the serving nodes (MSC/VLR and/or SGSN), if available. If the privacy profile of the target
UE is stored in a PPR and the H-GMLC received the network address of the PPR from R-GMLC or isable to
determine the PPR address (e.g. from a previous location request or an internal |ookup table), the H-GMLC shall
ask the PPR to perform the privacy check as described in the 9.1.1.1. If the privacy profileis stored in a PPR but
the network address of the PPR is not available, the H-GMLC shall send SRI for LCS message to HLR/HSS in
step 6 in order to get the PPR address and the privacy check in this step shall be performed after step 7. Also if
the key of the UE user’s privacy profile (i.e. MSISDN or IMS]) is not available, the privacy check in this step
shall be performed after step 7. The H-GMLC/PPR verifies LCS barring restrictionsin the UE user's privacy
profile in the H-GMLC/PPR. In verifying the barring restrictions, barring of the whole location request is
assumed if any part of it is barred or any requisite condition is not satisfied. If the location service request isto
be barred, GMLC shall terminate the request towards the R-GMLC or the LCS client with the appropriate error
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code. As aresult of the privacy check, the H-GMLC/PPR selects one or two indicators of the privacy check
related action and/or a pseudo-external identity. (The details of the indicator of the privacy check related action
and the pseudo-external identity are described in chapter 9.5.4 and Annex C). If the requested type of location is
“current or last known location” and the requested maximum age of location information is available, the H-
GMLC verifies whether it stores the previously obtained |ocation estimate of the target UE. If the H-GMLC
stores the location estimate and the location estimate satisfies the requested accuracy and the requested
maximum age of location, the H-GML C checks the result of the privacy check. In case the result of the privacy
check for call/session unrelated classis “Location alowed without notification” then steps 6, 7, 8, 9 and 10 may
be skipped.

6) If the H-GMLC does not know IMSI for the particular MSISDN (e.g. from a previous location request), and the
VMSC/M SC server address or SGSN address, the H-GMLC shall send aSEND_ROUTING_INFO_FOR_LCS
message to the home HLR/HSS of the target UE to be located with the IMSI or MSISDN of thisUE. Also if the
privacy profileis stored in a PPR but the network address of the PPR was not available in the step 5, the H-
GMLC shall send the SRI for LCS message to HLR/HSS. Otherwise, this step and step 7 may be skipped.

7) The HLR/HSS then returns one or severa of the network addresses of the current SGSN and/or VM SC/MSC
server, the LCS core network signalling capabilities of the serving nodes and whichever of the IMSI and
MSISDN that was not provided in step (6) for the particular UE. The HLR/HSS may al so return the address of
the PPR and the V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/VLR concerning the UE’ s capabilitiesfor LCS.
Other priority criteriaare for further study.

8) If step 6 and step 7 were performed, the H-GMLC/PPR may do a new privacy check, or if the privacy profileis
stored in a PPR but the network address of the PPR was not available in step 5 and the PPR address is obtai ned
instep 7, the H-GMLC shall ask the PPR to perform the privacy check as described in the 9.1.1.1.

Alsoif the location request is an immediate location request and the service coverage information (i.e. list of
country codes) was sent from R-GMLC, the H-GMLC checks the country codes of the serving node addresses. If
the H-GMLC finds out the current SGSN and/or VM SC/M SC server locates out of the service coverage, the H-
GMLC returns an appropriate error message to the R-GMLC or the LCS client.

In the cases when the H-GMLC did not receive the address of the V-GMLC, or when the V-GMLC addressis
the same as the H-GMLC address, or when both PLMN operators agree not to use the Lr interface, the H-GMLC
does not send the location request to the V-GMLC and step 10 is skipped. In this case, the H-GMLC sends the

| ocation service request message to the serving node.

If the H-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GML C addressis different
from the H-GMLC address, the H-GMLC may send the location request to the V-GMLC. The location request
shall contain one or several of the network addresses of the current SGSN and/or MSC/VLR, and the IMSI and
MSISDN of the target UE. The location request may also carry the requested action of the VPLMN as the result
of the privacy check inthe H-GMLC (i.e. by using the indicator of the privacy check related action as described
in chapter 9.5.4 or by using the pseudo-external identity as described in Annex C). The V-GMLC first
authenticates that the location request is allowed from this GMLC, PLMN or from this country. If not, an error
response is returned.

9) In casethe GMLC (H-GMLC, R-GMLC or V-GMLC) receives only the MSC/VLR address, the MT LR
proceeds as the CS-MT-LR procedure described in 9.1.2. In case GMLC receives only the SGSN address, the
MT LR proceeds as the PS-MT-LR procedure described in 9.1.6. In case the GMLC receives severa of the
following addresses, SGSN, VMSC and/or MSC Server, it has to decide where to send the location request. If
the requested MT-LR is known to be associated with a CS call, the CS-MT-LR procedure shall be invoked. If the
requested MT-LR is associated with a PS session, the PS-MT-LR procedure shall be invoked. Otherwise, both
CS-MT-LR and PS-MT-LR are applicable. If LCS Client indicated deferred location request, GMLC shall
indicate this together with applicable event type (e.g. UE available) in the requested PS/ICS-MT-LR, see 9.1.8.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may
depend on information in the LCS service request, subscription information for the LCS client, possible
priority information returned by the HSS or information aready stored in the GMLC (e.g. obtained from
previous location requests).

10) The V-GMLC sends the | ocation service response to the H-GMLC. The location service response may contain
the information about the positioning method used. The V-GMLC may record charging information.

11) If the privacy check in step 5 indicates that further privacy checks are needed, or on the basis of the privacy
profile, the H-GMLC shall perform an additional privacy check or the H-GMLC may ask the PPR to perform the
privacy check as described inthe 9.1.1.1 in order to decide whether the H-GMLC can forward the location
information to the LCS client. If the location request from the R-GMLC or the LCS client contained the
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pseudonym, the H-GML C shall use the pseudonym of the target UE in the location response to the R-GMLC or
the LCS client. One example when this additional privacy check is needed is when the target UE user has
defined different privacy settings for different geographical locations.

12) The H-GMLC sends the location service response to the R-GMLC. The H-GMLC may store the location

information and its age. The location service response may contain the information about the positioning method
used. The H-GML C may record charging information.

13) R-GMLC sends the location service response to the LCS client. If the location request from the LCS client
contained the pseudonym and the R-GML C resolved the verinym from the pseudonym in the step 1, the R-
GMLC shall use the pseudonym of the target UE in the | ocation response to the LCS client. If the LCS client
requiresit, the R-GMLC may first transform the universal location co-ordinates provided by the SGSN or
MSC/MSC server into some local geographic system. The R-GMLC may record biirgcharging information
both for beth-the LCS client and inter-network revenue charges from the SGSN or MSC/M SC server's network.
The location service response from the R-GMLC to the LCS client may contain the information about the
positioning method used.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 9 of figure 9.1 are described in 9.1.2 and 9.1.6.The detailed
procedure for deferred PS/ICS-MT-LR isdescribed in 9.1.8.
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<< Next changed clause >>

9.1.1A Common MT-LR procedure in PS and CS domain for Emergency
MT-LR

The network induced |ocation request as described in chapter 9.1.5 may be used in some cases to determine the location
of the UE used for an emergency call. This chapter describes the case when the emergency centre initiates an
emergency MT-LR.

: GMLC HLR/ GMLC MSC/
. M RA UE
et (Requesting) HSS (Visited) GN ,E I:I

1. LCS Service Requeg

2. Send Routing Infofor LCS »

<

3. Send Routing Info for LCS ack

4. LCS Service Request »

5. Common MT-LR proceduresin CSand PSdomain .

<

6. LCS Service Response

7. LCS Service Regponse

Figure 9.1A: Network Positioning for an Emergency MT-LR

1) Anexternal LCS client which has the privacy override capability, (e.g. Emergency service provider), requests the
location of atarget UE froma GMLC. The R-GMLC verifies the identity of the LCS client and its subscription
to the LCS service requested and derives the MSISDN or IMSI of the target UE to be located and the LCS QoS
from either subscription data or data supplied by the LCS client.

2) If the R-GMLC already knows IMSI for the particular MSISDN, (e.g. from a previous location request) and the
VMSC/MSC server address or SGSN address, this step and step 3 may be skipped. Otherwise, the R-GMLC
sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the target UE to be located
with the IMSI or MSISDN of this UE.

3) The HLR/HSS verifies whether the R-GMLC is authorized to request UE location information. If not, an error
responseis returned.
Otherwise the HLR/HSS returns one or severd of the network addresses of the current SGSN and/or
VMSC/MSC server and whichever of the IMSI and MSISDN that was not provided in step 2. The HLR/HSS
also returns the address of the V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/V LR concerning the UE’ s capabilities for
LCS. Other priority criteriaare for further study.

4) In the caseswhen the R-GMLC did not receive the address of the V-GMLC, or when the V-GMLC address is

the same as the R-GMLC address, or when both PLMN operators agree not to use the Lr interface, the R-GMLC
does not send the | ocation request to the V-GMLC and the step 6 is skipped. In this case, the R-GMLC sends the
location service request message directly to the serving node.
If the R-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GMLC address is different
from the R-GMLC address, the R-GML C sends the location request to the V-GMLC. The location request shall
contain one or severa of the network addresses of the current SGSN and/or MSC/VLR, the IMSI and MSISDN
of the target UE and the privacy override indicator. The V-GMLC first authenticates that the location request is
alowed from this GMLC, PLMN or from this country. If not, an error response is returned.
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5) In case the GMLC receives only the MSC/VLR address, the MT LR proceeds as the CS-MT-LR procedure
described in 9.1.2. In case GMLC receives only the SGSN address, the MT LR proceeds asthe PSMT-LR
procedure described in 9.1.6. In case the GMLC receives severa of the following addresses, SGSN, VMSC
and/or MSC Server, it has to decide where to send the location request.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may
depend on information in the LCS service request, subscription information for the LCS client, possible
priority information returned by the HLR/HSS or information already stored in the GMLC (e.g. obtained
from previous location requests).

6) TheV-GMLC sends the location service response to the R-GMLC. The location service response may contain
the information about the positioning method used. The V-GMLC may record charging information.

7) R-GMLC sends the location service response to the LCS client. If the LCS client requiresit, the R-GMLC may
first transform the universal location co-ordinates provided by the SGSN or MSC/M SC server into some local
geographic system. The location service response from the GMLC to the LCS client may contain the information
about the positioning method used. After receiving (stage 3) acknowledgement from the L CS client, the R-
GMLC may record charging information both for the L CS client and inter-network revenue charges from the
SGSN or MSC/MSC server's network.

The detailed CSSMT-LR and PS-MT-LR proceduresin step 5 of figure 9.1A are described in 9.1.2 and 9.1.6.
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<< Next changed clause >>
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9.1.2 Circuit Switched Mobile Terminating Location Request (CS-MT-LR)

Figure 9.2 illustrates general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed
that the target UE isidentified using either an MSISDN or IMSI.

_ HLR/ VMSC/
Client | |GMLC| HSS MSC SERVER RAN UE
1. Common MT-LR procedurein CSand PS domain

2. Provide Subscriber Logation
3. UE Paging, Authentidation,
4. LCS Location Notificgtion
5. LCS Location Notificgtion Return
6. Location Request

7. Messages for individual positioning

8. Location Report

9. Provide Su bscriber Lacation ack.

[10. Common MT-LR procedure in CS and PS domain

Figure 9.2: Network Positioning for a CS-MT-LR
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9.1.2.1 Location Preparation Procedure

1
2)

3)

Common PS and CSMT-LR procedure as described in 9.1.1.

The GMLC sendsa PROVIDE_ SUBSCRIBER _LOCATION message to the MSC/M SC server indicated by
the HLR/HSS. This message carries the type of |ocation information requested (e.g. current location), the UE
subscriber's IMSI, LCS QoS information (e.g. accuracy, response time) and an indication of whether the LCS
client has the override capability. For acall related location request, the message also carriesthe LCSclient's
called party number. For a value added LCS client, the message shall carry the client name, the external identity
of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both supported and
available). Also the message may carry the type of the LCS client name and also the type of the Requestor
identity if the requestor identity wasincluded. For aPLMN operator LCS client, the message shall carry the
internal identity of the LCS client. Moreover the message may also carry the Service Type. If the result of the
privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the message may carry
also the codeword received from the LCS client. For a PLMN operator LCS client, the message shall carry the
internal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall send it as separate
information. In addition, in order to display the requestor identity in case of pre rel-5 network elements (i.e.
MSC and/or UE), the requestor identity may be also added to the LCS client name by the GMLC. When the
Requestor identity is added to the LCS client name the practise described in the Annex D should be followed.
The message also shall carry the indicators of privacy related action which is described in chapter 9.5.4 , if itis
provided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the VM SC/MSC server first authenticates that a
location request is allowed from this PLMN or from this country. If not, an error response isreturned. If the PSL
message from the GMLC contains the indicators of privacy related action, the VM SC/M SC server determines a
required privacy related action as described in Annex A.3. If the PSL message from the GMLC does not include
the indicators of privacy related action, the VM SC/MSC server then verifies LCS barring restrictions in the UE
user's subscription profile in the MSC server. In verifying the barring restrictions, barring of the whole location
request is assumed if any part of it is barred or any requisite condition is not satisfied. If LCSisto be barred
without notifying the target UE and a LCS client accessing a GMLC in the same country does not have the
override capability, an error response is returned to the GMLC.

Otherwise, if the UE isin idle mode, the Core Network performs paging, authentication and ciphering. The MSC
will page a GPRS attached UE either through A/lu or Gsinterface, depending on the presence of the Gsinterface
(see Note 2). The UE will inform the network about its LCS capabilities, as described in chapter 6.3.4. If the UE
isinstead in dedicated mode, the VMSC/M SC server will already have UE classmark information. In GSM this
is supported by controlled early classmark sending.

Notel: InGSM, if thetarget UE has an established circuit call other than speech, the location request may be

denied and an error response is then returned to the GMLC. If the location request is allowed for a non-
speech circuit call, it shall be up to RAN to decide, on the basis of the applicable position methods and
requested QoS, whether positioning is possible.

Note2: Insome network mode of operation, a GPRS capable UE may not receive the CS paging. In addition,

4)

upon receipt of a CS paging, a GPRS capable UE may immediately answer to the Paging Request or
delay the answer, as defined in 3GPP TS 22.060 and 23.060. A GPRS UE in class B mode may also
suspend its GPRS traffic, sending a GPRS Suspension Request to the network.

If the location request comes from a value added LCS client and the indication of requested privacy related
action or the UE subscription profile indicates that the UE must either be notified or notified with privacy
verification and the UE supports notification of LCS (according to the UE Capability information), an LCS
Location Notification Invoke message is sent to the target UE indicating the type of location request (e.g. current
location) and the identity of the LCS client, the Requestor Identity (if that is both supported and available) and
whether privacy verification is required. Also the message may indicate the type of the LCS client name and also
the type of the Requestor identity if the requestor identity was included. Moreover, the message may carry also
the service type and the codeword.

Optionally, the VM SC/M SC server may, after sending the LCS Location Notification Invoke message continue
in parallel the location process, i.e. continue to step 6 without waiting for a LCS Location Notification Return
Result message in step 5.

NOTE 3: Itisfor further study, if all available client identities are to be included in the Privacy Notification

5)

message to be shown to the end-user.

The target UE notifies the UE user of the location request. If privacy verification was requested, the target UE
indicates to the UE user whether the location request will be allowed or not allowed in the absence of aresponse
and waits for the user to grant or withhold permission. The UE then returns an LCS Location Notification Return
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6)

Result to the VM SC/MSC server indicating, if privacy verification was requested, whether permission is granted
or denied. Optionally, the LCS Location Notification Return Result message can be returned some time after
step 4, but before step 9. If the UE user does not respond after a predetermined time period, the VMSC/MSC
server shall infer a"no response” condition. The VMSC/MSC server shall return an error response to the GMLC
if privacy verification was requested and either the UE user denies permission or there is no response with the
UE subscription profile indicating barring of the location request in the absence of a response.

The MSC/MSC server sends a Location Request message to RAN. This message includes the type of location
information requested and requested QoS and, in GSM, the UE's | ocation capabilities.

9.1.2.2 Positioning Measurement Establishment Procedure

7)

RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.2.3 Location Calculation and Release Procedure

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the MSC/MSC
server in a Location Report message. The information about the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained, RAN returns a Location Report message
containing afailure cause and no location estimate.

The MSC/MSC server returns the location information and its age to the GMLC, if the VM SC/MSC server has
not initiated the Privacy Verification processin step 4. If step 4 has been performed for privacy verification, the
VM SC/MSC server returns the location information only, if it has received a LCS Location Notification Return
Result indicating that permission is granted. In these cases, the information about the positioning method used
may be sent with the location information. If aLCS Location Notification Return Result message indicating that
permission is not granted is received, or there is no response, with the requested privacy action or the UE
subscription profile indicating barring of location in the absence of aresponse, the VMSC/MSC server shall
return an error response to the GMLC. If RAN did not return a successful location estimate, but the privacy
checksin steps 4 - 5 were successfully executed, the VM SC/M SC server may return the last known location of
the target UE if thisis known and the LCS client is requesting the current or last known location. The

MSC/M SC server may then release the Mobility Management connection to the UE, if the UE was previously
idle, and the MSC/M SC server may record bitiagcharging information.

10) Common MT-LR procedure in PS and CS domain as described in 9.1.1.
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9.1.5 Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.

HLR/ VMSC/MSC

LCSClient|  |GMLC] HSS | | Server RAN UE

1. CM Service Request

2. (CM Service Request)

3. Emergency Cdl Origination

4. Location Reguest

5. Messages for individua positioning methods

4—

6. Location Report

<

7. MAP Subscriber Location|Report

8. MAP Subscriber Location|Report ack

9. Location Information

< >

10. Emergengy Call Release

11. MAP Subscriber Location Report

12. MAP Subscriber Location Report ack

Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.15.1 Location Preparation Procedure

1)

2)

3

Aninitialy idle UE requests radio connection setup indicating a request for an Emergency Service call to the
VMSC/MSC server via RAN.

RAN shall convey the CM service reguest to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

The emergency call procedure is applied. The VMSC/MSC server determines based on the serving cell the
appropriate emergency services client. The VM SC/MSC server, RAN and UE continue the normal procedure for
emergency call origination towards that emergency services client. Depending on local regulatory requirements,
the sending of call setup information into the PSTN may be delayed until either the UE's location has been
obtained or the location attempt has failed or a PLMN defined timer has expired before location was obtained. |f
the serving cell serves an areathat contains the service domain of multiple emergency services clients, the

VM SC/MSC server may delay call setup and invoke location based routing procedures described in section
9.1.5A. Call setup information sent into the PSTN may include the UE location (if already obtained) plus
information that will enable the emergency service provider to request UE location at alater time (e.g. NA-
ESRD or NA-ESRK in North America).
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4) At any time after step 2, the VM SC/M SC server may initiate procedures to obtain the UE's | ocation. These
procedures may runin parallel with the emergency call origination. The VM SC/M SC server sends a Location
Reqguest message to RAN associated with the UE's current location area (see step 6 for aMT-LR). This message
includes the QoS required for an emergency call.

9.15.2 Positioning Measurement Establishment Procedure

5) RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5.3 Location Calculation and Release Procedure

6) When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server in a Location Report. The information of the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained, the RAN returns alocation response
containing afailure cause and no location estimate.

7) Depending on local regulatory requirements, the VM SC/M SC server may send a MAP Subscriber Location
report to a GMLC associated with the emergency services provider to which the emergency call has been or will
be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry
the MSISDN, IMSI and IMEI of the calling UE, and the information about the positioning method used. In case
a SIM-less UE is used to make the emergency call, the MSISDN may be populated with a non-dialable callback
number as specified in clause 6.4.3. In North America, any NA-ESRD and any NA-ESRK that may have been
assigned by the VM SC/M SC server shall be included. The message shall also indicate the event that triggered
the location report. If location failed (i.e. an error result was returned by RAN in step 6), an indication of failure
rather than a location estimate may be sent to the GMLC: the indication of failureis conveyed by not including a
location estimate in the MAP Subscriber Location Report._ The MSC/M SC server may record charging
information.

8) The GMLC acknowledges receipt of the location information. For a North American Emergency Services call,
the GMLC shall store the location information for later retrieval by the emergency services LCSclient.

9) The GMLC may optionally forward the information received in step 8 to the emergency services LCSclient. The
GMLC may also record charging information._For a North American emergency services call theclient is
expected to obtain the location information by requesting it from the GMLC. The information about the
positioning method used may be sent with the location information from the GMLC to the LCS client.

10) At some later time, the emergency services call isreleased.

11) For aNorth American Emergency Services call, the MSC/M SC server sends ancther MAP Subscriber Location
Report to the GMLC. This message may include the same parameters as before except that there is no position
estimate and an indication of emergency call termination isincluded.

12) The GMLC acknowledges the MSC/M SC server natification and may then release all information previously
stored for the emergency call.
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9.1.5A NI-LR using Location Based Routing — applicable to North American
Emergency Calls only

Figure 9.4A illustrates positioning for an emergency service call using location based routing.

vmsc/
Client | |GMLC| MSC SERVER | | RAN UE
-
1. CM Service Request
«—

2. (CM Service Request)

—

3. Location Request

4. Nlessages for individual positioning methods

4_—_

5. Location Report

<

6. MAP Subscriber Location Report

7. MAP Subscriber Location Report ack >

8. Emergency Call Origination
9. Provide Subscriber Location >
10. Location Request
11. Messages for individual positioning methods
12. Location Report
13. Provide Subscriber Location ack

14. Emergency Call Release

15. MAP Subscriber Location Report

>

16. MAP Subscriber Location Report ack

Figure 9.4A: Positioning for a NI-LR Emergency Service Call using Location Based Routing
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9.1.5A.1 Location Preparation Procedure

1) Aninitialy idle UE requests radio connection setup indicating arequest for an Emergency Service cal to the
VMSC/MSC server via RAN.

2) RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

3) The VMSC/MSC server determines that the serving cell serves an areathat contains portions of multiple
emergency services zones. Therefore, the VM SC/MSC server delays call setup and initiates procedures to obtain
the UE's location for routing the emergency call to the emergency services LCS client. The VM SC/MSC server
sends a Location Request message to RAN associated with the UE's current location area. This message includes
the type of location information requested, the UE’ s location capabilities and a QoS with low delay and low
horizontal accuracy.

9.1.5A.2 Positioning Measurement Establishment Procedure

4) RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5A.3 Location Calculation and Release Procedure

5) When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server. If alocation estimate could not be obtained, the RAN returns a location response containing
afailure cause and no location estimate. If afailureisreceived, the VM SC/MSC server initiates emergency call
setup using the normal NI-LR procedures.

6) The VMSC/MSC server sends aMAP Subscriber Location Report to a GMLC associated with the emergency
services client to which the emergency call will be sent. This message shall carry any location estimate returned
in step 5, the age of this estimate and may carry the MSISDN, IMSI and IMEI of the calling UE. The message
shall aso indicate the event that triggered the location report. Any NA-ESRD and NA-ESRK that was assigned
by the VM SC/M SC server shall beincluded. The message shall also include arequest for an NA-ESRK value
based on the UE position. The VM SC/MSC server and GML C may record charging information.

7) The GMLC trandates the location estimate into a zone identity and assigns a NA-ESRK, which was requested
by the VMSC/MSC server. The GMLC shall include the NA-ESRK value in the MAP Subscriber Location
Report ack and send it to the VM SC/M SC server. The GMLC stores the assigned NA- ESRK and any NA-
ESRD that was sent by the VMSC/MSC server in step 6.

9.1.5A4 Location Preparation Procedure

8) The emergency call procedureis applied. The VMSC/MSC server, RAN and UE continue the normal procedure
for emergency call origination towards the appropriate emergency services client. Call setup information sent
into the PSTN may include the UE location plus information that will enable the emergency service provider to
request UE location at alater time (NA-ESRD or NA-ESRK in North America). The NA-ESRK used shall be
the one received from the GMLC. If aNA-ESRK isnot received from the GMLC then the VM SC/MSC server
shall use the default NA-ESRK for the call asin 9.1.5.1 step 3.

9) At any time after step 6, the GMLC may send a MAP Provide Subscriber Location message to the VM SC/MSC
server. This message includes a QoS with higher delay and higher horizontal accuracy required for an
emergency call.

If the GMLC is capable of determining whether the initial location satisfies the higher accuracy requirements for
an emergency call, then the GMLC may not need to request for a higher accuracy location.

10) The VM SC/M SC server sends a Location Request message to RAN. -This message includes the type of location
information regquested, the UE’ s location capabilities and requested higher accuracy QoS.

9.1.5A.5 Positioning Measurement Establishment Procedure

11) same as step 4.
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9.1.5A.6 Location Calculation and Release Procedure

12)same as step 5.

13) The VM SC/M SC server returns the location information and its age to the GMLC. The GMLC shall replace the
previously stored low accuracy |ocation information with the higher accuracy information for later retrieval by
the emergency services LCS client._ The VM SC/MSC server and GML C may record charging information.

14) same as step 10 for normal NI-LR.
15) same as step 11 for normal NI-LR.
16) same as step 12 for normal NI-LR.
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<< Next changed clause >>

9.1.6 Packet Switched Mobile Terminating Location Request
(PS-MT-LR)

Figure 9.5 illustrates the general network positioning for LCS clients external to the PLMN for packet switched
services. In this scenario, it is assumed that the target UE isidentified using an MSISDN or IMS.

R/
Cliet | [GMLC]| F||4Lsg, SGSN | | RAN | UE

1. Common MT-LR procedure in PS and CS domain

, . >
2. Provide Subscriber Locatjon
3. UE Paging
< >
4. Security procedures
< >« >

5. LCS Location Noatificatipn Invoke

6. LCS Location Notification Return Result
7. Location Request
8. Messages for individual positioning methods

9.Location Report

<

10. Provide Subscriber Locgtion ack.

11. Common MT-LR procedure in PS and CS domain

Figure 9.5: General Network Positioning for Packet Switched MT-LR

9.1.6.1 Location Preparation Procedure
1) Common PSand CS MT-LR procedure as described in 9.1.1.

2) GMLC sends a Provide Subscriber Location message to the SGSN indicated by the HLR/HSS. This message
carries the type of location information regquested (e.g. current location), the UE subscriber's IMSI, LCS QoS
information (e.g. accuracy, response time) and an indication of whether the LCS client has the override
capability. For a session related location request, the message also carries the APN-NI to which the user has
established the session. For a value added L CS client, the message shall carry the client name, the external
identity of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both supported
and available), optionally the message may also carry the Service Type. Also the message may carry the type of
the LCS client name and also the type of the Requestor identity if the requestor identity was included. If the
result of the privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the
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3

4)
5)

6)

7)

message may carry a so the codeword received from the LCS client. For a PLMN operator LCS client, the
message shall carry theinternal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall
send it as separate information. In addition, in order to display the requestor identity in case of pre rel-5 network
elements (i.e. SGSN and/or UE), the requestor identity may be also added to the LCS client name by the GMLC.
When the Requestor identity is added to the LCS client name the practise described in the Annex D should be
followed. The message also shall carry the indicators of privacy related action which is described in chapter
9.5.4 ,if itisprovided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the SGSN first authenticates that alocation request
isallowed from this PLMN or from this country. If not, an error response isreturned. If the PSL message from
the GMLC includes the indicators of privacy related action, the SGSN determines arequired privacy related
action as described in Annex A.3. If the PSL message from the GMLC does not include the indicators of privacy
related action, the SGSN then verifies LCS barring restrictionsin the UE user's subscription profile in the SGSN.
In verifying the barring restrictions, barring of the whole location request is assumed if any part of it isbarred or
any requisite condition is not satisfied. If LCSisto be barred without notifying the target UE and a LCS client
accessing aGMLC in the same country does not have the override capability, an error response is returned to the
GMLC.

Otherwisg, if the UE isin idle mode, the SGSN performs paging. The paging procedureisdefined in TS
23.060[15].

Security functions may be executed. These procedures are defined in TS 23.060 [15].

If the location request comes from a value added LCS client and the indicators of privacy related action or the
UE subscription profile indicates that the UE must either be notified or notified with privacy verification and the
UE supports notification of LCS, a notification invoke message is sent to the target UE indicating the type of
location request (e.g. current location) and the identity of the LCS client and the Requestor Identity (if that is
both supported and available), whether privacy verification is required. Also the message may indicate the type
of the LCS client name and also the type of the Requestor identity if the requestor identity was included.
Moreover, the message may carry also the service type and the codeword. Optionally, the SGSN may after
sending the LCS Location Notification Invoke message continuein parallel the location process, i.e. continue to
step 7 without waiting for a LCS Location Notification Return Result message in step 6.

Thetarget UE notifies the UE user of the location request and, if privacy verification was requested, waits for the
user to grant or withhold permission. The UE then returns a notification result to the SGSN indicating, if privacy
verification was requested, whether permission is granted or denied. Optionally, this message can be returned
some time after step 5, but before step 10. If the UE user does not respond after a predetermined time period, the
SGSN shall infer a"no response” condition. The SGSN shall return an error response to the GMLC if privacy
verification was requested and either the UE user denies permission or there is no response with the UE
subscription profile indicating barring of the location request.

The SGSN sends a Location Request message to the RAN. This message includes the type of location
information requested, the requested QoS and any other location information received in paging response.

9.1.6.2 Positioning Measurement Establishment Procedure

8)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters recei ved from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method in UTRAN
Stage 2 TS 25.305 and in GERAN Stage 2 TS 43.059. If the position method returns position measurements, the
RAN uses them to compute alocation estimate. If there has been a failure to obtain position measurements, the
RAN may use the current cell information and, if available, RTT or TA value to derive an approximate location
estimate. If an already computed location estimate is returned for an UE based position method, the RAN may
verify consistency with the current cell and, if available, RTT or TA. If the location estimate so obtained does
not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further
location attempt using the same or a different position method. If a vertical location co-ordinate is requested but
the RAN can only obtain horizontal co-ordinates, these may be returned.
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9.1.6.3 Location Calculation and Release Procedure

9) When location information best satisfying the requested location type and QoS has been obtained, the RAN
returnsit to the SGSN in a L ocation Report message. The information of the positioning method used may be
returned with the location information. If alocation estimate could not be obtained, the RAN returns a Location
Report message containing afailure cause and no location estimate.

10) The SGSN returns the location information and its age to the GMLC, if the SGSN has not initiated the Privacy
Verification processin step 5. If step 5 has been performed for privacy verification, the SGSN returns the
location information only, if it has received a LCS Location Notification Return Result indicating that
permission is granted. In these cases, the information about the positioning method used may be sent with the
location information. If a LCS Location Notification Return Result message indicating that permission is not
granted isreceived, or there is no response, with the requested privacy action or the UE subscription profile
indicating barring of location, the SGSN shall return an error response to the GMLC. If the SGSN did not return
asuccessful location estimate, but the privacy checks were successfully executed, the SGSN may return the last
known location of the target UE if thisis known and the LCS client is requesting the current or last known
location. The SGSN may record bittingcharging information.

11) Common MT-LR procedurein PS and CS domain as described in 9.1.1.

CR page 19



3GPP

TS 23.271 v6.5.0 (2003-09) CR page 20

<< Next changed clause >>

9.1.7 Packet Switched Network Induced Location Request (PS-NI-LR)

Figure 9.6 illustrates a network induced location request from the SGSN. This procedure may be used e.g. for
positioning of an emergency call.

HLR/

LCS Client GMLC HSS SGSN RAN @

1. Location Request

A 4

2. Messages for individual
positioning methods

3. Location Report

d
al

4. Subscriber LCS [Report

>
l

5. Subscriber LCS |Report ACK

A 4

6. Location Information

€

1)

Figure 9.6: Network Induced Location Request

The SGSN sends a Location Request message to the RAN. This message indicates the type of location
information requested and reguested QoS.

9.1.7.1 Positioning Measurement Establishment Procedure

2)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters recei ved from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method. If the position
method returns position measurements, the RAN uses them to compute a location estimate. If there has been a
failure to obtain position measurements, the RAN may use the current cell information and, if available, RTT or
TA value to derive an approximate location estimate. If an already computed location estimate is returned for an
UE based position method, the RAN may verify consistency with the current cell and, if available, RTT or TA
value. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time
still remains, the RAN may instigate a further location attempt using the same or a different position method. If a
vertica location co-ordinate is requested but the RAN can only obtain horizontal co-ordinates, these may be
returned.

9.1.7.2 Location Calculation and Release Procedure

3)

4)

When alocation estimate best satisfying the requested QoS has been obtained, the RAN returns a Location
Report to the SGSN. This message carries the location estimate that was obtained. If alocation estimate was not
successfully obtained, afailure cause isincluded in the Location Report.

The SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 1 carrying the MSISDN
of the UE, the identity of the LCS client, the event causing the location estimate (NI-LR-PS) and the location
estimate and its age._ The SGSN may record charging information.

5) The GMLC shall acknowledge receipt of the location estimate provided that it servesthe identified LCS client

and the client is accessible.

6) The GMLC may transfer the location information to the LCS client either immediately or upon request from the

client. The GMLC may record charging information.
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<< Next changed clause >>

9.1.8 Mobile Terminating Deferred Location Request — UE available event

Figure 9.6aillustrates the procedures for a Deferred L ocation Request, where the Location Report is returned based

on aUE available event.

1. Provide Subscriber Location >

4 2. Provide Subscriber Location ack.

4 3. LCS Service Response

4. “Requested event is detected”.

<

5. Location procedures as for PSand CSMT-LR

6a. Subscriber Location Report

<

6b. Subscriber Location Report ack.

4 7. LCS Service Response

Figure 9.6a: General Network Positioning for a Deferred MT-LR with UE available event

9.1.8.1 Deferred Location Request Procedure

1)

GMLC assigns areference number to Provide Subscriber Location. Provide Subscriber Location is received in
SGSN/MSC as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference
number and the event that shall trigger the sending of Location Report.

Note: The GMLC shall send the Provide Subscriber Location for the UE regardless of the ongoing previous MT-LR

2)

3

for the same UE.

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 with a suitable cause. -If the
SGSN/MSC can support the deferred | ocation request for the specified event, a Provide Subscriber L ocation ack.
shall be returned to the GMLC without alocation estimate._ The SGSN/M SC may record charging information
for an accepted deferred location request.

The GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC to notify
whether the request was successfully accepted or not._ The V-GMLC, H-GMLC and R-GMLC may record
charging information for an accepted deferred location request.

9.1.8.2 Location Report Procedure

4) 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.

In case the SGSN/M SC receives an indication that the UE has moved to another SGSN/MSC whileit iswaiting
for the requested event to happen, a Subscriber Location Report is directly sent to the GMLC with the reference
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5)

6)

7)

number that was included in the Provide Subscriber Location and the information that MT-LR must be re-
initiated against the new SGSN/MSC. The address of the new SGSN/MSC isincluded in Subscriber Location
Report if available. (If new SGSN/M SC address was included, the GMLC continues at step 1 above, otherwise it
continues with an interrogation against HLR as described in 9.1.1.)

If V-GMLC is noticed that the UE has moved to another PLMN while it iswaiting for the requested event to
happen, alocation report message shall be sent to the H-GMLC from V-GMLC with the information that MT-
LR must be re-initiated against the new VPLMN. The H-GMLC continues with an interrogation against
HLR/HSS as described in 9.1.1.

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

If either security or privacy check related actions fail, a Subscriber Location Report with the reference number
that was included in the Provide Subscriber Location is returned with appropriate error cause indicating
termination of the deferred location request.

When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall indluced the reference number that was included in the Provide Subscriber Location and
an indication that thisis a response to a previously sent deferred location request. The SGSN/M SC may record
charging information.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait
any longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number that was included in the Provide Subscriber Location will be returned with an appropriate error cause
indicating termination of the deferred location request.

GMLC then returns the L CS Service Response to the LCS Client viaH-GMLC and R-GMLC asin 9.1.1.

9.1.8.3 Combined Periodical/Deferred Mobile Terminating Location Request with UE

available event

Figure 9.6b illustrates the procedures for a Combined Periodical/Deferred Mobile Terminating L ocation Request
with UE available event, where the response to the LCS client is returned periodically and based on the event.

Note: Inthe description below, it is assumed that the LCS client issues the Periodical/Deferred MT-LR with only

the location estimate type of “current location”.
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H-GMLC

1)

2)
3

4)

5)

6)

1. LCS Service Request

| 2. Start Periodical timer |

3. Provide Subscriber Location '

4 4. Provide Subscriber Location ack.

<

5. LCS Service Response

6a. Periodical timer timeout

4 6b. LCS Service Response 4 7a. “Requested eveft is detected”.

7b. Location procedures as for PSand CSMT-LR
8a. Subscriber Location Report

4 4 __________ 8b. Subscriber Location Report a&
9. LCS Service Response
I 1 ! 1 1 I
I 1 ! 1 1 I
1 1 ! 1 1 1
I 1 ! 1 1 I
10. Periodical timer timeout |
11. Provide Subscriber Location

4 __________ < 12. Provide Subscriber Location ack.

4 13. LCS Service Response 14a Event isaready satrs‘led..

14b. Location procedures as for PSand CSMT-LR

15a. Subscriber Location Report

>

15b. Subscriber Location Report ack.

‘ 16. LCS Service Response 4

Figure 9.6b: General Network Positioning for a Combined Periodical/Deferred MT-LR

When aR-GMLC receives a LCS Service Request from aLCS client, the R-GMLC verifies theidentity of the
LCSclient as described in 9.1.1.

The GMLC starts the periodical timer, and initiates the common LCS procedures as described in 9.1.1.

The GMLC sends a Deferred Location Request to the SGSN/M SC by means of Provide Subscriber Location as
described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference number assigned by
the GMLC and the event that shall trigger the sending of Subscriber Location Report.

If the SGSN/M SC cannot support the deferred location request for the specified event or the LCS client is not
allowed to position the requested UE according to subscription information, a Provide Subscriber Location error
isreturned to the GMLC. If the SGSN/M SC can support the deferred location request for the specified event and
the privacy checks are satisfied, a Provide Subscriber Location ack shall be returned to the GMLC without a
location estimate. The SGSN/M SC may record charging information for an accepted deferred location request.

The GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC to notify
whether the request was successfully accepted or not._ The V-GMLC, H-GML C and R-GML C may record
charging information for an accepted deferred location request.

When the periodical timer expires, if the R-GMLC is still waiting for the event, the R-GMLC shall sendaLCS
Service Response to the LCS client, indicating that the location is not available at that moment.
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7) When the requested event is detected, the SGSN/MSC will proceed with the location request as described in
9.1.2/9.1.6.

8) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall include the reference number included in the previoudly sent Provide Subscriber
Location and an indication that thisis aresponse to a previously sent deferred location request. The SGSN/MSC
may record charging information.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait any
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number included in the previously sent Provide Subscriber Location will be returned with an appropriate error
cause indicating termination of the deferred location request.

9) The GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC asin
9.1.2/9.1.6.

10) When the timer expires, if the R-GMLC is not waiting for the event, the R-GMLC initiates the common LCS
procedures as described in 9.1.1.

11) Same as step 3.
12) Same as step 4.
13) Same as step 5.

14) If the requested event is already satisfied, the SGSN/M SC will proceed with the location request as described in
9.1.2/9.1.6.

15) Same as step 8.
16) Same as step 9.
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<< Next changed clause >>

9.1.9 Deferred Location Request Procedure for the change of area event

Figure 9-6d illustrates the procedures for a Deferred Location Request where the Location Report is returned to the
network by the UE following a change of area event. An change of area event occurs when the UE leaves, entersor is
within atarget area as defined by geographical area, PLMN identity, country code or geopolitical name of the area.
Details of the target area are contained in the LCS Service Request message, see clause 5.5.1.

The PLMN operator may choose to use another mechanism (such as SIM Application Toolkit) for the transfer and

detection mechanism of the Area Definition and change of area event information to the UE. In this case, the GMLCs
handle steps 2 to 7 and 11 to 14 differently from that shown below. An aternative mechanismis detailed in Annex F

. GVLC GVLC HLR GVLC MST
. . UE
Cient (Requeting) (Home) HSS (Visted) SGN RAN

1 LCS%\A@#

| 2. LCSsavicerenuest heanding between GMLGs

3. Provide Subsdfiber Location

4. Paging, Authertication, Notification

>

5 LCSAreaH/at Invoke

<

6. LCSAreaB/at Invokeadk.

7. Provide Subgoriber Location ack.

8 LCSSavice 11. Areaevent oocurs

‘ 9. LCSSavice Repprse ‘

10. LCSSavice Regponse

12, LCSAreaHvat Report
13a Subscriber Location Report

414 LCSSaviceH 13b. Subscriber Lpeetion Report Adt.

15. Rivecy check

¢ I '16. L(:SSone%xrse

17. LCSSavice Response

Figure 9.6d: Deferred MT-LR procedure for the Area event

1) The LCS Service Request contains the change of areatype deferred location request information, i.e. details of
the target area and the nature of the event, whether the event to be reported is the UE being inside, entering into
or leaving the target area. The LCS service request may specify the validity time, i.e. start time and stop time, for
the deferred location request and R-GMLC may cancel the deferred location request as described in clause
9.1.9.1. In addition, when validity time of a pending area event request in the target UE expires, the UE shall
delete the pending deferred location request. The LCS Service Request shall contain an indication of the
minimum interval time between area event reports, if applicable. The LCS service request shall contain the
information whether the deferred area event may be reported one time only, or several times. If the change of
area event is reported one time only, the Location Service request shall be completed after the first area event has
occurred. The R-GMLC assigns a LDR reference number to this LCS Service request. If thetarget areais
expressed by local coordinate system or geopolitical name, the R-GMLC shall convert the target areato
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geographical area expressed by a shape defined in TS23.032. In addition to the target area definition, the LCS
Client may include the country code of the target areain the area event request.

2) LCS servicerequest handling between GMLCs as described in clause 9.1.1. If indication of the requested

location estimate is included in the area event request, the R-GMLC should record thisindication and any
relevant parameters such as QoS. The information received by the R-GMLC istransferred to the V-GMLC via
the H-GMLC, including the LDR reference number, the R-GMLC address and the H-GMLC address.

If the H-GMLC notices that the current visited PLMN does not serve the target area, it may generate a modified
deferred LCS service request in order to get notified when the target UE entersaPLMN that serves the target
area. The modified target area event is that the target UE enters one of the PLMNSs that serve the original target
area. Note that the new area event may include multiple PLMNSs (identified by PLMN IDs) if there are more
than one PLMN that serves the original target area, based on the stored PLMN list and the corresponding
estimated coverage. The H-GMLC then generates a new location request with the new defined area event and
the samerest of the information in the original request.

The new location request is sent to the target UE via the current V-GMLC. The H-GMLC keeps the original
area event location service request pending for as long as determined by the validity time of the request. When
the UE enters one of the pre-defined PLMNS, it sends an area event location report to H-GMLC. The H-GMLC
then sends the original area event location service request to the UE viathe new V-GMLC. If the H-GMLC
cannot derive alist of PLMNs that may cover the target area, and the current visited network does not cover the
target area, the H-GMLC may reject the request.

Editor’s Note: Thereis an issue related to the scenario that, after the original area event was download to the target

3

4)

5)

6)

the UE, the UE may switch to a different network that also serves the target area. Solution to resolve this
issueisfor further study.

If the received target areais expressed by a shape defined in TS23.032, V-GMLC converts the target areainto an
Area Definition consisting of the corresponding list of cell identities, location areas or routing area. If the V-
GMLC is not able to trandate the target area into network identities, it shall reject the request and send an LCS
service response to H-GML C with the appropriate error cause.

If the received target areais expressed by country code or PLMN identity, the V-GMLC shall use the country
code or PLMN identity as the Area Definition.

The V-GMLC sends the Area Definition to MSC/SGSN in the Provide Subscriber Location request (deferred)
and includes the LDR reference number, the R-GMLC address and the H-GMLC address in the request.

The message shall define whether the event to be reported is the UE being inside, entering into or leaving the
area. The message shall aso include the validity period of the location request, the minimum interval time
between area event reports, the information whether the deferred area event may be reported one time only or
several times, if applicable.

The MSC/SGSN verifies the UE capabilities with regard to the change of area event. If either the MSC/ SGSN
or the UE does not support the deferred location request for the change of area event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable causein step 7.
If the UE isin idle mode, the core network performs paging, authentication and ciphering. If privacy
notification/verification is requested, the MSC/SGSN sends an LCS L ocation Notification Invoke message to the
target UE indicating the change of areatype deferred location request and whether privacy verification is
required. LCS Location Notification is further specified in clauses9.1.2 and 9.1.6. If privacy verification was
requested, the UE returns an LCS Location Notification Return Result to the MSC/SGSN indicating whether
permission is granted or denied.

The MSC/SGSN sends the LCS Area Event Invoke to the UE carrying the Area Definition, other area event
information, the LDR reference number, the R-GMLC address and the H-GML C address. The message shall
also define whether the event to be reported is the UE being inside, entering into, leaving the area. The message
shall aso include the validity period of the location request, the minimum interval time between area event
reports and the information whether the deferred area event may be reported one time only, or several times, if
applicable.

If the LCS Area Event Invoke is successfully received by the UE and the UE supports the change of areatype
deferred location request, the UE sends acknowledgement to MSC/SGSN and begins monitoring for the change
of area event. The UE shall determine whether it isinside, entering into or leaving the target area by comparing
the current serving cell identity, location area, routing area, PLMN identity or country code to the Area
Definition received from the MSC/SGSN. In case of soft handover, it is sufficient if one of the cells belongsto
the target area. In case the Area Definition consists of alocation or routing area, PLMN or country identity the
UE shall check for the area event during the normal location or routing area update procedure. The change of
area event detection mechanism must not influence on the normal UE cell selection and resel ection procedures.
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If the UE does not support the deferred location request (for temporary or permanent reasons), it shall send the
LCS Area Event Invoke ack. with the appropriate error cause.

7) If either the MSC/ SGSN or the UE does not support the deferred location request for the change of area event
(for temporary or permanent reasons), a Provide Subscriber Location return error shall be returned to the V-
GMLC with asuitable cause. If both of the SGSN/MSC and UE supports the deferred |ocation request for the
change of area event, a Provide Subscriber Location ack. shall be returned to the V-GMLC without alocation
estimate. MSC/SGSN shall include the result of the notification/verification in the response to the V-GMLC, if
the notification/verification is needed. The response message shall include the LDR reference number, the R-
GMLC address and the H-GMLC address. The change of area event invoke result shall be also included, if
necessary. After sending the Provide Subscriber Location ack to the V-GMLC, the deferred location request
shall be completed in the MSC/SGSN._ The SGSN/M SC may record charging information for an accepted area

event request.

8)t010) V-GMLC returnsthe LCS Service Response viaH-GMLC and R-GMLC to the LCS Client to notify
whether the request was successfully accepted or not. After sending the LCS Service Response to the H-GMLC,
the deferred location request shall be completed in the V-GMLC._ The V-GMLC or R-GML C may record
charging information for an accepted area event request.

11) UE detects that the requested area event has occurred.

12) Before sending the LCS Area Event Report the UE shall establish either a CS radio connection or PS signalling
connection as specified in clauses 9.2.1 and 9.2.2. The UE sends the LCS Area Event Report to the
VM SC/SGSN including the original LDR reference number, the R-GMLC address and the H-GMLC address.
The report shall also include the result of the notification/verification procedure, if the notification/verification is
needed.
If the UE was requested to report the change of area event one time only, the deferred location request shall be
completed. In case multiple reports were requested, the UE must not send a repeated LCS Area Event Report
more often than the requested minimum interval indicated in the LCS Area Event Invoke.

Editor’s Note: It could be useful to have MSC/SGSN repeat the notification procedure with the target UE after the
UE has reported the change of area event, but thisisfor further study.

13) If the MSC/SGSN does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the MSC/SGSN sends the subscriber location report to its associated V-GMLC with a
suitable error cause. Otherwise, the M SC/SGSN sends the subscriber location report to its associated V-GMLC
with an indication of the event occurrence, the LDR reference number, the R-GMLC address and the H-GMLC
address. V-GMLC sends an acknowledgement to MSC/SGSN in step 13b and the MSC/SGSN may record

biltirgcharging information.

14) If the V-GMLC does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the V-GMLC sends an LCS Service Response to the H-GMLC with a suitable error cause.
Otherwise, the V-GMLC sends the LCS Service Response to the H-GML C with an indication of the event
occurrence, the LDR reference number, the R-GMLC address and the H-GMLC address. The LDR reference
number, the R-GMLC address and the H-GMLC address will be used to identify the source of the original
deferred location request in the case that the UE has rel ocated before the area event occurred._The V-GMLC may
record charging information.

15) The H-GMLC performs the privacy check as described in clause 9.1.1.

16) The H-GMLC sends the LCS Service Response to R-GMLC. Unless multiple reports were requested, the
deferred location request shall be completed in the H-GMLC after sending the LCS Service Response to the R-
GMLC._The H-GML C may record charging information.

17)If the R-GMLC finds the indication of the requested |ocation estimate is stored, the R-GMLC should generate a
new immediate LCS Service Request with the QoS specified in the origina request. Then the R-GMLC sends
the new request to the H-GMLC and waits the result the location request. The H-GMLC performs the privacy
check as described in clause 9.1.1, and the subsequent proceduresin clause 9.1.1 are continued.

The R-GMLC sends the LCS Service Response to the LCS client. If the location estimate of the target UE is
requested in the request and the location estimate was successfully obtained, the R-GMLC shall put the obtained
location estimate into the LCS Service Response. If the location estimate of the target UE is requested in the
reguest but the location estimate could not be obtained, the R-GMLC sends the L CS Service Response without
the location estimate. Unless multiple reports were requested, the deferred location request shall be completed in
the R-GMLC after sending the LCS Service Response to the LCS client. The R-GML C may record charging
information.
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<< Next changed clause >>

9.2.1 Mobile Originating Location Request, Circuit Switched (CS-MO-LR)

The following procedure shown in figure 9.7 allows an UE to reguest either its own location, location assistance data or
broadcast assistance data message ciphering keys from the network. L ocation assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. The
ciphering key enables the UE to decipher other |ocation assistance data broadcast periodically by the network. The
MO-LR after location update request may be used to request ciphering keys or GPS assistance data using the follow-on
procedure described in TS 24.008 [24]. The procedure may also be used to enable an UE to request that its own location
be sent to an external LCS client.

MSC/
LCSClien] | GMLC MSC SERVER RAN UE
<
<
2. CM Service Reguest 1.CM Service Request
< >
3. Authentication, Ciphering or CM Service Accept
<

4. Location Services Invoke

>

5. L ocation Request

6. Messages for individual positioning methodg
or transfer of location assistance data

<

7. Location Report.

8. MAP Subscriber Logation Report

-«

9. Location Informgtion

10. Location InforIati on ack

11. MAP Subscriber Locgtion Report ack.

v

12. LCS MO-LR Return Result

v

13. Release CM, MM, RR{ connections

Figure 9.7: General Network Positioning for CS-MO-LR

9.21.1 Location Preparation Procedure

1) If theUEisinidle mode, the UE requests a radio connection setup and sendsa CM service request indicating a
request for a call independent supplementary services to the VM SC/M SC server via RAN.

2) RAN shall convey the CM service request to the core network. If the UE is in dedicated mode, the UE sends a
CM Service Request on the already established radio connection.

CR page 28



3GPP TS 23.271 v6.5.0 (2003-09) CR page 29

3)

4)

5)

The VMSC/MSC server instigates authentication and ciphering if the UE was in idle mode or returns a Direct
Transfer CM Service Accept if the UE was in dedicated mode. The UE will inform the network about its LCS
capabilities, as described in chapter 6.3.4.

The UE sends aLCS CS-MO-LR Location Servicesinvoke to the VM SC/MSC server. Different types of
location services can be requested: location of the UE, location of the UE to be sent to an external LCSclient,

| ocation assistance data or broadcast assistance data message ciphering keys. If the UE is requesting its own
location or that its own location be sent to an external LCS client, this message carries L CS requested QoS
information (e.g. accuracy, response time), the requested maximum age of |ocation and the requested type of
location (e.g. “current location”, “current or last known location”). If the UE is requesting that its |ocation be
sent to an external LCS client, the message shall include the identity of the LCS client and may include the
address of the GMLC through which the LCS client should be accessed. If a GMLC addressis not included, the
VM SC/MSC server may assign a GMLC address stored in the VM SC/MSC server. If aGMLC addressis not
available for this case, the VM SC/M SC server shall reject the location request. If the UE is instead requesting

| ocation assistance data or ciphering keys, the message specifies the type of assistance data or deciphering keys
and the positioning method for which the assistance data or ciphering applies. The VMSC/MSC server verifies
in the UE's subscription profile that the UE has permission to request its own location, request that its location be
sent to an external LCS client or request location assistance data or deciphering keys (whichever applies). If the
UE isrequesting positioning and has an established call, the VM SC/MSC server may reject the request for
certain non-speech call types.

In case the requested type of locationis“current or last known location” and the requested maximum age of
location information is sent from UE, the VM SC/M SC server verifies whether it stores the previously obtained
location estimate of the target UE. If the VM SC/MSC server stores the location estimate and the location
estimate satisfies the requested maximum age of location, this step and steps 6 and 7 may be skipped. Otherwise
the VM SC/M SC server sends a Location Request message to RAN associated with the Target UE. The message
indicates whether alocation estimate or location assistance data is requested and, in GSM, includes the UE's
location capabilities. If the UE's location is requested, the message also includes the requested QoS. If location
assistance datais requested, the message carries the requested types of location assistance data.

9.2.1.2 Positioning Measurement Establishment Procedure

6)

If the UE isrequesting its own location, RAN determines the positioning method and instigates the particular
message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS
43.059 [16]. If the UE isinstead requesting location assistance data, RAN transfers this datato the UE as
described in subsequent clausesin TS 25.305 [1] and TS 43.059 [16] UE.

9.2.1.3 Location Calculation and Release Procedure

7)

8)

9

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, RAN returns a Location Report to the VMSC/MSC server. This
message carries the location estimate or ciphering keys if this was obtained. If alocation estimate or deciphering
keys were not successfully obtained or if the requested | ocation assistance data could not be transferred
successfully to the UE, afailure cause isincluded in the Location Report.

If the UE requested transfer of its location to an external LCS client and alocation estimate was successfully
obtained, the VM SC/M SC server shall send aMAP Subscriber Location Report to the GMLC obtained in step 4
carrying the MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (CS-MO-
LR) and the location estimate and its age. Otherwise, this step and steps 9-11 are skipped.

If theidentified LCS Client is not accessible, this step and step 10 are skipped. Otherwise the GMLC transfers
the location information to the LCS client.

10) If the LCS Client doesn’t support MO-LR (for temporary or permanent reasons) or can’t handle the location

estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signadling that the location estimate of the UE has been
handled successfully.

11) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to

MSC/MSC server with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location
Report ack to MSC/MSC SERVER. The message shall specify whether the location estimate of the UE has been
handled successfully by the identified LCS Client, and if not, the corresponding error cause obtained in step 10.
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12) The VM SC/M SC server returns a CS-MO-LR Return Result to the UE carrying any location estimate requested
by the UE, ciphering keys or an indicator whether alocation estimate was successfully transferred to the
identified LCS client. If the location estimate was successfully transferred to the identified LCS Client, the CS-
MO-LR Return Result message shall specify whether the location estimate of the UE has been handled
successfully by the identified LCS Client, and if not, the corresponding error cause obtained in step 11.

13) The VM SC/M SC server may release the CM, MM and radio connections to the UE, if the UE was previously
idle, and the VM SC/MSC server may record biltirgcharging information.
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<< Next changed clause >>

9.2.2 Mobile Originating Location Request, Packet Switched (PS-MO-LR)

The following procedure shown in figure 9.8 allows an UE to request either its own location; location assi stance data or
broadcast assistance data message ciphering keys from the network. L ocation assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. A
ciphering key enables the UE to decipher other |ocation assi stance data broadcast periodically by the network. The
PS-MO-LR may be used to request ciphering keys or GPS assistance data. The procedure may also be used to enable an
UE to request that its own location be sent to an external LCS client.

HLR/

LCS Client] [emLC] HSS SGSN RAN [Ue]

1. Service request

<
<

(Part of 1: Possible security
_procedures)
-

A

2. Service invoke
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<
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\ 4

4. Messages for individual
positioning methods

5. Location report
o
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6. Subscriber LCS report
Ll

«

7. Location
dl

<

8. Location Information ack

—
9. Subscriber LGS report ack

»
L

10. Service response

v

Figure 9.8: General Network Positioning for packet switched MO-LR

9.2.2.1 Location Preparation Procedure

1)

2)

In UMTS, if the UE isin idle mode, the UE requests a PS signaling connection and sends a Service request
indicating signaling to the SGSN viathe RAN. If the UE already has PS signaling connection, the UE does not
need to send Service request. Security functions may be executed. These procedures are described in

TS 23.060[15]. In GSM this signaling step is not needed.

The UE sendsaLCS PS-MO-LR Location Services invoke message to the SGSN. Different types of |ocation
services can be requested: location of the UE, location of the UE to be sent to an external LCS client, location
assistance data or broadcast assistance data message ciphering keys. If the UE is requesting its own location or
that its own location be sent to an external LCS client, this message carries LCS requested QoS information (e.g.
accuracy, response time), the requested maximum age of location and the requested type of location (e.g.
“current location”, “current or last known location”). If the UE isrequesting that its location be sent to an
external LCS client, the message shall include the identity of the LCS client and may include the address of the
GMLC through which the LCS client should be accessed. If a GMLC address is not included, the SGSN may
assign aGMLC address stored in the SGSN. If a GMLC addressis not available for this case, the SGSN shall
reject the location request. If the UE isinstead requesting location assistance data or ciphering keys, the message
specifies the type of assistance data or deciphering keys and the positioning method for which the assistance data
or ciphering applies. The SGSN verifies the subscription profile of the UE and decidesif the requested serviceis
allowed or not.
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3)

In case the requested type of location is“current or last known location” and the requested maximum age of
location information is sent from UE, the SGSN verifies whether it stores the previoudy obtained location
estimate of the target UE. If the SGSN stores the location estimate and the location estimate satisfies the
requested maximum age of location, this step and steps 4 and 5 may be skipped. Otherwise the SGSN sends a

L ocation Request message to the RAN associated with the Target UE's location. The message indicates whether
alocation estimate or location assistance data is requested. If the UE's location is requested, the message a so
includes the requested QoS. If location assistance data i s requested, the message carries the requested types of

| ocation assistance data. The message carries also location parameters received in the Service Invoke message.

9.2.2.2 Positioning Measurement Establishment Procedure

4)

If the UE is requesting its own location, the actions described in UTRAN Stage 2, TS 25.305[1] or GERAN
stage 2 TS 43.059 [16] are performed. If the UE is instead requesting location assistance data, the RAN transfers
this data to the UE as described in subsequent clauses. The RAN determines the exact location assistance data to
transfer according to the type of data specified by the UE, the UE location capabilities and the current cell.

9.2.2.3 Location Calculation and Release Procedure

5)

6)

7)

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, the RAN returns a Location Report to the SGSN. This message
carries the | ocation estimate or ciphering keys if this was obtained. If alocation estimate or deciphering keys
were not successfully obtained or if the requested location assistance data could not be transferred successfully
tothe UE, afailure causeisincluded in the Location Report.

If the UE requested transfer of its location to an external LCS client and alocation estimate was successfully
obtained, the SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 2 carrying the
MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (MO-LR-PS) and the
location estimate and its age. Otherwise, this step and steps 7-9 are skipped.

If theidentified LCS Client is not accessible, this step and step 8 are skipped. Otherwise the GMLC transfers the
location information to the LCS client.

8) If the LCS Client doesn’'t support MO-LR (for temporary or permanent reasons) or can't handle the location

estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signalling that the location estimate of the UE has been
handled successfully.

9) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to SGSN

with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location Report ack to SGSN.
The message shall specify whether the location estimate of the UE has been handled successfully by the
identified LCS Client, and if not, the corresponding error cause obtained in step 8.

10) The SGSN returns a Service Response message to the UE carrying any location estimate requested by the UE,
ciphering keys or an indicator whether alocation estimate was successfully transferred to the identified LCS client. If
the location estimate was successfully transferred to the identified LCS Client, the CS-MO-LR Return Result message
shall specify whether the location estimate of the UE has been handled successfully by the identified LCS Client, and if
not, the corresponding error cause obtained in step 9. The SGSN may record charging information.
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<< First changed clause >>

9.1.8.4 Cancellation of a Deferred Location Request — UE available event
: HLR/
| Cliet | |GMLC| HSS | SGN/Msc| | RAN | UE
|
1|LCS Canod Service Requgst
2. Provide Subscriber Location >

‘ — 3. Provide Subscriber Lacation ack.

4. LCSCancd Service Re 2

GMLC GMLC HLR/ GMLC MSC/ ,—l
Client (Requesting) (Home) HSS (Visited) SGSN @ UE

>
1. LCS Cancel Servick Request

1"
2. LCSCancel Servick Request

3. LCS Cance Servjce Request

4. Provide Subscr|ber Location

5. Provide Subscrjber Location ack.

6. LCS Cancd Servce Response

7. LCS Cance Servicg Response

)l
8. LCS Cancd Servicg Response

Figure 9.6c: Cancellation of a Deferred MT-LR — UE available event procedure

1) 3-The LCS Client requests the cancellation of a previously requested Deferred Location Request.

2) TheR-GMLC sends the cancellation request to H-GMLC, including the L DR reference number. The
cancellation could beinitiated by the R-GMLC itself for some reasons (e.g. implementation dependent timer in
the R-GMLC expired).

3) TheH-GMLC forwards the L CS Cancel Service Request to V-GML C with the LDR reference number whichis
received from the R-GMLC, and the H-GMLC address. The H-GMLC may itself initiate the cancellation
procedure, e.g. if an implementation dependent timer in the H-GML C expired, or when the UE’s privacy profile
stored in the H-GML C or in the PPR was changed. For every outstanding Deferred L ocation Request against
that UE, the H-GML C shall perform or ask the PPR to perform anew privacy check based on the updated
privacy profile. If the privacy check passes, i.e. the LCS Client is still allowed to position the target UE, the
handling of the outstanding Deferred L ocation Request should be continued. Otherwise, if the privacy check
does not pass, i.e. the Location estimate of the target UE is not allowed to be provided to the LCS Client, the H-

GM LC shdl initiate acancellaﬂon procedure LHheUEspm;aey—p#eMes&eFedr%the#LGMI:GepmmePPR-
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Note: The H-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 H-GMLC as described in 9.1.1.2.

4)2) TheV-GMLC will indicate this cancellation request in the Provide Subscriber Location toward the
SGSN/MSC. The Provide Subscriber Location shall include the H-GML C address, and the reference number
that was included in the previously sent Provide Subscriber Location.

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

6) TheV-GMLC sendsthe LCS Cancel Service Responseto H-GMLC.

7) H-GMLC sendsthe LCS Cancel Service Responseto R-GMLC. H-GMLC may send the L CS Cancel Service
Response to R-GMLC, even if the R-GMLC/LCS client has not requested the cancellation, see step 3.

84) The R-GMLC sendsthe L CS Cancel Service

Response to the LCS Client irformsthe LCS Client-thatthe-

<< End of changed clause >>
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<< First changed clause >>

55 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 aflow 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

Viathe 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
OMA 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 (either verinym or pseudonym);

- LCSClient identity;

- Serviceidentity, if needed;

- Response method (SYNC or ASYNC), if needed;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitions for change of area type deferred location requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or iswithin requested target ares;
b) Indication of either asingle event report or multiple event reports;

C) Starttime-stop-timeand-mMinimum interval time between area event reports, if multiple event reportsis
requested;

d) Indication of the requested location estimate; i.e. whether the location estimate of the target UE should be
contained in the change of area event report;

- Start time, stop time (i.e. specifying the validity time of L CS request), if needed; -and-interval-applicableto
- :

- Interval, applicable to periodica requests only;

- Requested Quality of Serviceinformation, if needed;

- Reguested type of location, i.e. current location or last known location applicableto LIR only (current location is
only available for LDR);

- Priority, if needed,;

- Service coverage (i.e. country codes), if needed;
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- Requested maximum age of location, if needed;

- Local coordinate reference system, if needed;
- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) local coordinate system
c) country code
d) PLMN identity
€) geopolitical name of the area (e.g. London)

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.

<< Next changed 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 aflow 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 GML C uses the Lr interface then thisinterface 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

Viathe 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 Reguest information flow:
- Target UE identity, (either one or both of MSISDN and IMS!, or pseudonym);
- LCSClient identity, i.e. LCS client external identity or internal identity;
- LCSClient type, (i.e. Vaue added, Emergency, PLMN operator or Lawful interception);
- LCSClient name, if needed (and type of LCS client name if available);
- Servicetype, if needed;
- Response method (SYNC or ASYNC), if needed;
- Codeword, if needed;
- Requestor identity, if needed (and type of Requestor identity if available);
- Number diadled by the target mobile user or APN-NI, if the request is call or session related ;
- Type of Event definition, i.e. UE available or change of area, applicable to deferred location requests only;
- Definitionsfor change of areatype deferred location requests. Following parameters may be defined, if needed;

a) Indication for event trigger, i.e. UE enters, leaves or is within requested target area;
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b) Indication of either asingle event report or multiple event reports;

¢) Minimuminterval time between area event reports,

d) Start time, stop time, i.e. specifying the validity time of L CS area event request

- Requested Quality of Service information, if needed;

(TS

- Requested type of location, i.e. “current location”, “current or last known location” or “initial location”
applicableto LIR only (current location is only available for LDR);

- Priority, if needed;
- Requested maximum age of location, if needed;
- Privacy override indicator, if needed;
- Service coverage (i.e. country codes), if needed;
- Indicator of privacy check related actions, if needed;
- Supported GAD shapes, if needed;
- ldentity of the source LCS server of the Location Service Request, i.e. R-GMLC address;
- HPLMN LCS server address, i.e. H-GMLC address, if needed;
- VPLMN LCS server address, i.e. V-GMLC address, if needed;
- Network address of Privacy Profile Register, if needed;
- Network numbers of serving nodes;
- LCS capability sets of serving nodes, if needed.
- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032
b) country code
¢) PLMN identity
- LDR reference number, if needed.

<< Next changed clause >>

9.1.84 Cancellation of a Deferred Location Request — UE available event
HLR/
| Cliet | [GMLC| HSS | SGN/MSC| | RAN | UE
| ——_
1[LCS Cancd Service Request
. -~ >
2. Provide Subscribgr Location

< - 3. Provide Subscriber Lgcation ack.

4. LCS Cancd Service Response

Figure 9.6¢: Cancellation of a Deferred MT-LR — UE available event procedure

1) 3 The LCS Client requests the cancellation of a previously requested Deferred Location Request.

2) TheR-GMLC sendsthe cancellation request to H-GMLC, including the LDR reference number. The
cancellation could beinitiated by the R-GMLC itself for some reasons (e.g. the expiry of the validity timer
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3)

specified by the start time and stop time; or the expiry of an implementation dependent timer specified by the
Operator as a default value in the R-GMLC when the stop time is undefined or exceeds the maximum allowed

val ueexpired).
The H-GML C forwards the L CS Cancel Service Request to V-GMLC with the LDR reference number which is

received from the R-GMLC, and the H-GMLC address. The H-GML C may itself initiate the cancellation
procedure, e.g. if an implementation dependent timer in the H-GML C expired, or when H-the UE’ s privacy
profile stored in the H-GMLC or in the PPR was changed.;_For every any-outstanding Deferred Location
Reqguest_against that UE, the H-GML C shall perform or ask the PPR to perform a new privacy check based on
the updated privacy profile. If the privacy check passes, i.e. the LCS Client is still allowed to position the target
UE, the handling of the outstanding Deferred L ocation Request should be continued. Otherwise, if the privacy
check does not pass, | e. the Location estl mate of the tarqet UE isnot allowed to be prowded to the LCS Client,

Note: The H-GMLC shall know that the UE subscriber’s privacy profile has been changed in the PPR when the

LCS Privacy Profile Update has been sentd from PPR to H-GMLC as described in 9.1.1.2.

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

The Provide Subscriber Location shall include the H-GML C address, and the reference number that was
included in the previously sent Provide Subscriber Location.

53) When the SGSN/M SC compl etes the cancellation procedure, it notifiesit to the V-GMLC in the Provide

6)

Subscriber Location Ack (with no location estimate included).

The V-GML C sends the LCS Cancel Service Responseto H-GMLC.

7

H-GML C sends the LCS Cancel Service Responseto R-GMLC. H-GMLC may send the LCS Cancel Service

Responseto R-GMLC, even if the R-GMLC/LCS client has not requested the cancellation, see step 3.

84) The R GM LC sendsthe LCS Cancel Service Response to the LCS Client.irformsthe LCS Client that-the

<< Next changed clause >>

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Reguest for the change of area event.
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5. Provide Subsdfiber Location
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‘ 7a LCS Areapvert Cancd ack.
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8. Provide Subgtriber Location acdd.
9. LCSCancd Savice Response
10. LCSCancd Sanvfice Response
11 LCSCancd Sanvfice Response
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————»
1 LCSCad Savice Request
2. LCSCancd Savige Request
g
3. LCSCanod Servjce Request
—>
4. Provide Subsjber Location
4
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<
6a LCSAreaByat Cancd ack.
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—
7. Provide Subgoriber Location ack.
8 LCSCad Sajvice Response
9. LCSCand Savige Response
10. LCSCanod Sanfice Response

Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

1) The LCS Client requests the cancellation of a previoudy requested Deferred Location Request.

2) The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may

3)

itself initiates the cancellation for some other reason, e.g. because-atimer-inthe R-GMLC-has-expired: the expiry

of the validity timer specified by the start time and stop time; or the expiry of an implementation dependent

timer specified by the Operator as a default value in the R-GML C when the stop time is undefined or exceeds the

maximum allowed value.

The H-GMLC forwards the L CS Cancel Service Request to V-GML C with the LDR reference number which is

received from the R-GMLC, and the H-GMLC address. The H-GML C may itself initiate the cancellation

procedure, whent the UE’s privacy profile stored in the H-GMLC or in the PPR was changed. For every
outstanding Deferred L ocation Request against that UE, the H-GML C shall perform or ask the PPR to perform a
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new privacy check based on the updated privacy profile. If the privacy check passes, i.e. the LCS Client is still
allowed to position the target UE, the handling of the outstanding Deferred L ocation Request should be
continued. Otherwise, if the privacy check does not pass, i.e. the Location estimate of the target UE is not

allowed to be provided to the LCS Client, the H-GMLC shall initiate a cancellation procedure.ir-sueh-a-way-that

Note: The H-GMLC shall know that the UE subscriber’s privacy profile has been changed in the PPR when the
LCS Privacy Profile Update has been sent from PPR to H-GMLC as described in 9.1.1.2.

4)5—The V-GMLC sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number and the H-GML C address received from the
H-GMLC.

56) The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.

67a) The UE cancelsthe Area event deferred location request and sends the LCS Area Event cancellation ack.,
with no area event information included to VM SC/SGSN.

67b) Whilethe UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location
request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

78) The SGSN/M SC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.

89) The V-GMLC sends the LCS Cance Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

910) H-GMLC sendsthe LCS Cancel Service Responseto R-GMLC with the LDR reference number. H-GMLC
may send the LCS Cancd Service Response to R-GMLC, even if the R-GMLC/LCS client has not requested the
cancellation, see step 3.

1011) R-GMLC sendsthe LCS Cancel Service Responseto the LCS Client.

<< End of changed clause >>
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<< First changed clause >>

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
CAMEL: CAMEL isanetwork functionality, which provides the mechanisms of Intelligent Network to a mobile user

Call Related: any LCSrelated operation which is associated with an established call in CS domain and a session viaan
active PDP context in PS domain.

Codewor d: access code, which is used by a Requestor or LCS Client in order to gain acceptance of alocation request
for aTarget UE. The codeword is part of the privacy information that may be registered by a Target UE user.

Current Location: after alocation attempt has successfully delivered alocation estimate and its associated time stamp,
the location estimate and time stamp isreferred to as the "current location" at that point in time

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

Global Positioning System: Global Positioning System (GPS) consists of three functional elements: Space Segment
(satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver calculatesits own
position based on the received time differences for several satellites

Immediate location request: location request where a single location response only is required immediately

Initial L ocation: inthe context of an originating emergency call the location estimate and the associated time stamp at
the commencement of the call set-up isreferred to as "initial location"

Last Known Location: current location estimate and its associated time stamp for Target UE stored in the LCS Server
isreferred to as the "last known location™ and until replaced by alater location estimate and anew time stamp is
referred to asthe "last known location”

LCS(LoCation Services): LCSis a service concept in system (e.g. GSM or UMTYS) standardization. LCS specifiesall
the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to
implement the positioning functionality in a cellular network. Note that LCS does not specify any location based (value
added) services except locating of emergency calls

LCS Client: software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location
information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information.
LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting
data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (UE)

LCSClient Accessbarring list: optional list of MSISDNSs per LCS Client where the LCS Client is not allowed to
locate any MSISDN therein

LCSClient Subscription Profile: collection of subscription attributes of LCS related parameters that have been agreed
for a contractual period of time between the LCS client and the service provider

LCS Feature: capability of a PLMN to support LCS Client/server interactions for locating Target UES

L CS Server: software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services
requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are
distributed to one or more PLMN and/or service provider

L DR reference number: Unigue identity of a Location Deferred Request, which is assigned and maintained by the R-
GMLC and circulated between the LCS Client, R-GMLC, H-GMLC, V-GMLC, MSC/SGSN and UE. Notes. UE is
involved only when the event type of the deferred request is “ change of area’. In addition, in a Periodical
Immediate/deferred LCS Service Request, the LDR reference number is exclusive.
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Local Information: information related to a given location, or general information, which is made available in agiven
location

Local Service: service, which can be exclusively provided in the current serving network by a VValue added Service
Provider

Location (Based) Application: location application is an application software processing location information or
utilizing it in some way. The location information can be input by a user or detected by network or UE. Navigation is
one location application example

L ocation Based Service (LBS): service provided either by teleoperator or a3 party service provider that utilizes the
available location information of the terminal. Location Application offers the User Interface for the service. LBSis
either apull or a push type of service (see Location Dependent Services and Location Independent Services). In
ETSI/GSM documentation of SOLSA, LBSis called "Location Related Service". ETSI and/or 3GPP -wide terminology
harmonization is expected here

L ocation Dependent Service: service provided either by teleoperator or a3 party service provider that is available
(pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in
advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of
service (e.g. apublic Xerox machine or the discount list in a store)

L ocation Estimate: geographic location of an UE and/or a valid Mobile Equipment (ME), expressed in latitude and
longitude data. The Location Estimate shall be represented in awell-defined universal format. Trandation from this
universal format to another geographic location system may be supported, although the details are considered outside
the scope of the primitive services

L ocation Independent Service: service provided either by teleoperator or a3 party service provider that is available
and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's
activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any
kind of service (e.g. MMS, SWDL, or LBS!)

M obile Assisted positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the
UE provides position measurements to the network for computation of alocation estimate by the network. The network
may provide assistance data to the UE to enable position measurements and/or improve measurement performance

M obile Based positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the UE
performs both position measurements and computation of alocation estimate and where assistance data useful or
essential to one or both of these functionsis provided to the UE by the network. Position methods where an UE
performs measurements and location computation without network assistance data are not considered within this
category

M obile Station: mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM or USIM
attached. The abbreviation "UE" in this specification refers both to MS and User Equipment, see below.

Non-dialable call back number: In case of a SIM-less emergency call, a non-dialable callback number shall be used to
identify the target UE. The format and structure of the non-diaable callback number is according to national or regional
regulations.

PLMN Access barring list: optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any
MSISDN therein except for certain exceptional cases

Positioning (/location detecting): positioning is afunctionality, which detects a geographical location (of e.g. amobile
terminal)

Positioning method (/locating method): method or technical solution, which is used to get an estimate of the target
mobil€e's geographical |ocation. For example positioning methods based on radio cell coverage, GPS or Assisted GPS
methods, which are based on the Time-Of-Arrival (TOA) algorithm, and OTDOA or E-OTD methods, which are based
on the Time-Difference-Of-Arrival (TDOA) algorithm. The positioning methods are further described in UTRAN Stage
2, TS25.305[1] and GERAN Stage 2, TS 43.059 [16].

Predefined area: geographical area, which isnot related to cell or radio coverage. The mobile may take special action
when it recognisesiit has entered or left a predefined area
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Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to
locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a
contractual period of time agreed between the target UE and the service provider

Privacy Exception List: list consisting of various types of privacy classes (i.e. operator related, personal etc.). Certain
types of classes may require agreement between the service provider and the target UE

Privacy Profile Register, PPR: The PPR stores privacy information of the target mobile. The PPR also executes
privacy checks and sends the privacy check resultsto other network elements using the L pp interface. PPR may be a
standal one network entity or the PPR functionality may be integrated in H-GMLC.

Prohibited area: areawhere the mobile must not activate its transmitter. The Prohibited area may be a Predefined area
described above or related to radio cell(s)

Pseudo-external identity: The pseudo-external identity is not the identity of real external LCS client but the identity,
which is used for notifying the result of the enhanced privacy check. The pseudo-external identity shall keep the
compatibility with pre Rel-6 privacy mechanisms, which does not understand privacy check result made by H-
GMLC/PPR. Each operator definesits own the pseudo-external identities.

Pseudonym: A fictitious identity, which may be used to conceal the true identity (i.e. MSISDN and IMSI) of atarget
UE from the requestor and the LCS client.

Pseudonym mediation device: functionality that verifies pseudonyms to verinyms

Request id: identity which is used to identify the correspondence of alocation request to multiple responses when the
Response method is ASYNC. Each receiving GMLC (R-GMLC or V-GMLC or H-GMLC) alocates and maintains the
Request id to identify each ASYNC location request, and includes it in the responses to the source entity of the location
request (i.e. LCSclient or GMLC).

Requestor : the originating entity which has requested the location of the target UE from the LCS client.
Requestor |dentity: Thisidentifier isidentifying the Requestor and can be e.g. MSISDN or logical name.

Response method: method how a GMLC, which receives a location request message from another entity (i.e. LCS
client or GMLC), responds to the location request. There are two methods, synchronous (SY NC) and asynchronous
(ASYNC). When the requesting entity wishes multiple responses (either about one or several target UE’ slocation) to a
single location request the procedure is ASY NC and when the requesting entity wishes a single response the procedure
is SYNC. The source entity of the location request (i.e. LCS client or GMLC) can choose a preferred method and
informs the method to the receiving GMLC. However, the selection of the method used is made by the receiving GMLC
and when the ASYNC method is selected the Request id is notified to the source entity. The receiving GMLC canturn a
SYNC request into an ASYNC procedure, e.g. in an overload situation, and the source entity (i.e. LCS client or GMLC)
should be able to receive multiple responses even though the request was SYNC.

Service cover age: alist of country codes where an LCS client offersitslocation services.
Service Type: attribute of specific location based service provided by the LCS client, as defined in TS 22.071.
Subscription Profile: profile detailing the subscription to various types of privacy classes

Target area: geographical areawhichis used for change of areatype deferred location request. The target areais
defined by LCS client and is expressed as geographical area using a shape defined in TS 23.032, as a geographical area
using local coordinate system, as a country code, asa PLMN identity or as a geopolitical name of the area (e.g.
London).

Target UE: UE being positioned

User Equipment: term 'User Equipment’, or 'UE', should for GSM be interpreted as'M S, asdefined in
GSM TS 04.02 [19]. UE in this specification may also refer to a Mobile Equipment or User Equipment used for
emergency calls, that do not have valid SIM or USIM

Verinym: True identity, i.e. MSISDN or IMSI, of the target UE
Further UMTS related definitions are given in 3G TS 22.101.
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<< Next changed clause >>

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:

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

- Theinformation about the positioning method used to obtain the location estimate of the UE, if it is available at the
LCS server and if needed;

- Time stamp of location estimate;

- Indication when UE enters, is within or leaves the Geographical area, if needed;
- Acknowledgement for a deferred location request, if needed.

- Requestid, if needed.

- LDR reference number, if needed.

In addition the information attributes of the |ocation service request may be used a so in the location service response.
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<< Next changed clause >>

5.6.1 Location Service Request

Viathe 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 Reguest information flow:

- Target UE identity, (either one or both of MSISDN and IM S, or pseudonym);

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

- LCSClient type, (i.e. Vaue added, Emergency, PLMN operator or Lawful interception);

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

- Servicetype, if needed;

- Response method (SYNC or ASYNC), if needed,;

- Codeword, if needed;

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

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

- Type of Event definition, i.e. UE available or change of area, applicable to deferred |ocation requests only;

- Definitionsfor change of areatype deferred location requests. Following parameters may be defined, if needed;
a) Indication for event trigger, i.e. UE enters, leaves or is within requested target area;
b) Indication of either a single event report or multiple event reports;
¢) Minimuminterval time between area event reports,

- Requested Quality of Serviceinformation, if needed;

IS

- Requested type of location, i.e. “current location”, “current or last known location” or “initial location”
applicableto LIR only (current location is only available for LDR);

- Priority, if needed;

- Requested maximum age of location, if needed;

- Privacy override indicator, if needed;

- Service coverage (i.e. country codes), if needed;

- Indicator of privacy check related actions, if needed;
-Supported GAD shapes, if needed;

- HPLMN LCS server address, i.e. H-GMLC address, if needed;
- VPLMN LCS server address, i.e. V-GMLC address, if needed,;
- Network address of Privacy Profile Register, if needed;
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Network numbers of serving nodes;

- LCS capability sets of serving nodes, if needed.

- Target area, i.e. geographical area expressed as one of the following format, if needed.
a) ashapedefinedin TS 23.032

b) country code

¢) PLMN identity

- LDR reference number, if needed.
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<< Next changed clause >>

9.1.1 Common MT-LR procedure in PS and CS domain

- GMLC GMLC HLR/ GMLC MSC/
Qlient (Requesting) (Home) HSS (Visited) s | [RAN]  [[UE ]

1. LCS Service Request

2. Send Routing Info for LCS »
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5. Privacy check .
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8. LCS Servicg Request
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4 10. LCS Servi¢e Response

11. Privacy check .

47

12. LCS Service Respgnse

‘7

13. LCS Service Rgsponse

Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE from a GMLC. The LCS Client may a so
request a deferred location request, i.e. based on event. The R-GMLC verifies the identity of the LCS client and
its subscription to the LCS service reguested and derives the MSISDN or IMSI or pseudonym of the target UE to
be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related
location request, the LCS client includes the LCS client's called party number, as dialled by the target mobile
user, in the LCS service request. For a session related location request, the LCS client includes the APN-NI of
the LCSclient, as used by the target UE, in the LCS service request. For a call/session related request the R-
GMLC may verify that the called party number or APN-NI is correct for the LCS client in question. The LCS
client’s dialled number or APN-NI are checked in step 9 for the call/session related class.

The LCS request may carry a so the Service Identity and the Codeword and the service coverage information.
The R-GMLC may verify that the Service Identity received in the LCS request matches one of the service
identities allowed for the LCS client. If the service identity does not match one of the service identities for the
LCSclient, the R-GMLC shall reject the LCS request. Otherwise, the R-GMLC can map the received service
identity in a corresponding service type.

If the location request is originated by a Requestor, the Requestor Identity may be added to the LCS service
request. The LCS client should authenticate the Reguestor Identity but thisis outside the scope of this
specification. The LCS service request may also contain the type of the Requestor identity if the requestor
identity was included.

If the H-GMLC address is not contained in the pseudonym or cannot deduced from the pseudonym, the R-
GMLC shall determine the verinym for the pseudonym. In this case the R-GMLC may access to its associated
PMD as described in9.1.1.3.
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2)

The R-GMLC verifies whether it stores the privacy profile of the target UE. If the R-GMLC storesthe UE's
privacy profile, (this means the R-GMLC isthe H-GMLC of the target UE), then step 2, 3, 4 and 12 are skipped.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated. In case the location is requested for more than one UE, the R-GMLC should verify whether the
number of Target UEsin the LCS request isequa or less than the Maximum Target UE Number of the LCS
client. If the Maximum Target UE Number is exceeded, the R-GMLC should respond to the client with proper
error cause.

If the R-GMLC aready knows, (e.g. from aprevious location request or an internal lookup table), or is able to
determing, (e.g. it is possible to use a DNS lookup mechanism similar to IETF RFC 2916), the network address
of H-GMLC of the target UE, or in case the |l ocation service request contains the target UE’ s pseudonym, which
includes the target UE's Home-GML C address, or a pseudonym from which the target UE's Home-GMLC
address can be deduced, then this step and step 3 may be skipped.

Otherwise, the R-GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the
target UE to be located with the IMSI or MSISDN of the UE.

The details of the aternative methods of retrieving H-GML C address other than the sending
SEND_ROUTING_INFO_FOR_L CS message to the HLR/HSS, (e.g. internal ookup table, DNS lookup
mechanism), are not in the scope of this specification.

Editor'snote:  The support for number portability with these alternative solutions of retrieving H-GML C address

3

still needs further study and should bein line with the general solution to support number
portability in Rel-6.

The HLR/HSS verifies whether the R-GMLC is authorized to request UE |ocation information. If not, an error
response is returned.

Otherwise the HLR/HSS returns one or several of the network addresses of the current SGSN and/or

VM SC/MSC server, the LCS capabilities of the serving nodesif available and whichever of the IMSI and
MSISDN that was not provided in step 2. The HLR/HSS returns the address of the H-GMLC. The HLR/HSS
also returns the address of the PPR and V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation

4)

5)

might be based on information received from SGSN and/or MSC/V LR concerning the UE’ s capabilities for
LCS. Other priority criteriaare for further study.

If R-GMLC finds out that it is the H-GMLC, the signalling steps 4 and 12 are skipped.

If the R-GMLC did not receive the H-GMLC address in step 3 and can not retrieve the H-GMLC addressin
some other way (e.g. DNS lookup), then steps 4, 5, 6, 7, 8, 10, 11 and 12 are skipped and the R-GMLC directly
sends the PSL message to the serving node.

Otherwise, the R-GMLC sends the location request to the H-GMLC. If one or several of the network addresses
of the current SGSN and/or VM SC/M SC server, the LCS core network signalling capabilities of the serving
nodes, IMSI and MSISDN for the target UE and the address of the V-GML C and the PPR have been retrieved in
Step 3, the R-GMLC shall pass the information with the location request to the H-GMLC. The R-GMLC shall
also send the service coverage information to the H-GMLGC, if the information is available.

The H-GMLC verifies whether the R-GMLC is authorized to request UE location information. If the R-GMLC is
not authorized, an error response is returned.

If the LCS service request contains the pseudonym of the target UE and the H-GMLC cannot resolve the PMD
address from the pseudonym, the H-GMLC itself determines the verinym (MSISDN or IMS]) of the target UE. If
the H-GMLC can resolve the address of PMD from the pseudonym, the H-GML C requests the verinym from its
associated PMD, see clause 9.1.1.3. In case H-GMLC knows that the PMD functionality isintegrated in PPR, it
can include the information from the LCS Identity Request in the LCS authorisation request to the PPR, see
clause 9.1.1.1. Inthiscase, if H-GMLC is not able to obtain the verinym of the target UE, the H-GMLC shall
cancel the location request.

The H-GMLC performs privacy check on the basis of the UE user’ s privacy profile stored in the H-GMLC and
the capabilities of the serving nodes (MSC/VLR and/or SGSN), if available. If the privacy profile of the target
UE isstored in a PPR and the H-GML C received the network address of the PPR from R-GMLC or is able to
determine the PPR address (e.g. from a previous location request or an internal 1ookup table), the H-GMLC shall
ask the PPR to perform the privacy check as described in the 9.1.1.1. If the privacy profileis stored in a PPR but
the network address of the PPR is not available, the H-GMLC shall send SRI for LCS message to HLR/HSS in
step 6 in order to get the PPR address and the privacy check in this step shall be performed after step 7. Also if
the key of the UE user’s privacy profile (i.e. MSISDN or IMS]) is not available, the privacy check in this step
shall be performed after step 7. The H-GMLC/PPR verifies LCS barring restrictionsin the UE user's privacy
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6)

8)

9

profile in the H-GMLC/PPR. In verifying the barring restrictions, barring of the whole location request is
assumed if any part of it is barred or any requisite condition is not satisfied. If the location service request isto
be barred, GMLC shall terminate the request towards the R-GMLC or the LCS client with the appropriate error
code. As aresult of the privacy check, the H-GMLC/PPR selects one or two indicators of the privacy check
related action and/or a pseudo-external identity. (The details of the indicator of the privacy check related action
and the pseudo-external identity are described in chapter 9.5.4 and Annex C). If the requested type of location is
“current or last known location” and the requested maximum age of |ocation information is available, the H-
GMLC verifies whether it stores the previously obtained location estimate of the target UE. If the H-GMLC
stores the location estimate and the location estimate satisfies the requested accuracy and the requested
maximum age of location, the H-GMLC checks the result of the privacy check. In case the result of the privacy
check for call/session unrelated classis “Location alowed without notification” then steps 6, 7, 8, 9 and 10 may
be skipped.

If the H-GMLC does not know IMSI for the particular MSISDN (e.g. from a previous |location request), and the
VMSC/MSC server address or SGSN address, the H-GMLC shall send aSEND_ROUTING_INFO_FOR_LCS
message to the home HLR/HSS of the target UE to be located with the IMSI or MSISDN of thisUE. Also if the
privacy profileis stored in a PPR but the network address of the PPR was not available in the step 5, the H-
GMLC shall send the SRI for LCS message to HLR/HSS. Otherwise, this step and step 7 may be skipped.

The HLR/HSS then returns one or severa of the network addresses of the current SGSN and/or VM SC/MSC
server, the LCS core network signalling capabilities of the serving nodes and whichever of the IMSI and
MSISDN that was not provided in step (6) for the particular UE. The HLR/HSS may also return the address of
the PPR and the V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/VLR concerning the UE’ s capabilitiesfor LCS.
Other priority criteriaare for further study.

If step 6 and step 7 were performed, the H-GMLC/PPR may do a new privacy check, or if the privacy profileis
stored in a PPR but the network address of the PPR was not available in step 5 and the PPR address is obtai ned
instep 7, the H-GMLC shall ask the PPR to perform the privacy check as described inthe 9.1.1.1.

Alsoif the location request is an immediate location request and the service coverage information (i.e. list of
country codes) was sent from R-GMLC, the H-GMLC checks the country codes of the serving node addresses. If
the H-GMLC finds out the current SGSN and/or VM SC/M SC server locates out of the service coverage, the H-
GMLC returns an appropriate error message to the R-GMLC or the LCS client.

In the cases when the H-GMLC did not receive the address of the V-GMLC, or when the V-GMLC addressis
the same as the H-GMLC address, or when both PLMN operators agree not to use the Lr interface, the H-GMLC
does not send the location request to the V-GMLC and step 10 is skipped. In this case, the H-GMLC sends the
location service request message to the serving node.

If the H-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GML C addressis different
from the H-GMLC address, the H-GMLC may send the location request to the V-GMLC. The location request
shall contain one or several of the network addresses of the current SGSN and/or MSC/VLR, and the IMSI and
MSISDN of the target UE. The location request may also carry the requested action of the VPLMN as the result
of the privacy check inthe H-GMLC (i.e. by using the indicator of the privacy check related action as described
in chapter 9.5.4 or by using the pseudo-external identity as described in Annex C). The V-GMLC first
authenticates that the location request is allowed from this GMLC, PLMN or from this country. If not, an error
response is returned.

In case the GMLC (H-GMLC, R-GMLC or V-GMLC) receives only the MSC/VLR address, the MT LR
proceeds as the CS-MT-LR procedure described in 9.1.2. In case GMLC receives only the SGSN address, the
MT LR proceeds as the PS-MT-LR procedure described in 9.1.6. In case the GMLC receives several of the
following addresses, SGSN, VMSC and/or MSC Server, it has to decide where to send the location request. If
the requested MT-LR is known to be associated with a CS call, the CS-MT-LR procedure shall be invoked. If the
requested MT-LR is associated with a PS session, the PS-MT-LR procedure shall be invoked. Otherwise, both
CSMT-LR and PSSMT-LR are applicable. If LCS Client indicated deferred location request, GMLC shall
indicate this together with applicable event type (e.g. UE available) in the requested PS/ICS-MT-LR, see 9.1.8.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may

depend on information in the LCS service request, subscription information for the LCS client, possible
priority information returned by the HSS or information aready stored in the GMLC (e.g. obtained from
previous location requests).
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10) The V-GMLC sends the location service response to the H-GMLC. The location service response may contain
the information about the positioning method used. The V-GMLC may record charging information.

11) If the privacy check in step 5 indicates that further privacy checks are needed, or on the basis of the privacy
profile, the H-GMLC shall perform an additional privacy check or the H-GMLC may ask the PPR to perform the
privacy check as described in the 9.1.1.1 in order to decide whether the H-GMLC can forward the location
information to the LCS client. If the location request from the R-GMLC or the LCS client contained the
pseudonym, the H-GML C shall use the pseudonym of the target UE in the location response to the R-GMLC or
the LCS client. One example when this additional privacy check is needed is when the target UE user has
defined different privacy settings for different geographical locations.

12) The H-GML C sends the location service response to the R-GMLC. The H-GMLC may store the location
information and its age. The location service response may contain the information about the positioning method
used. The H-GML C may record charging information.

13) R-GMLC sends the location service response to the LCS client. If the location request from the LCS client
contained the pseudonym and the R-GMLC resolved the verinym from the pseudonym in the step 1, the R-
GMLC shall use the pseudonym of the target UE in the | ocation response to the LCS client. If the LCS client
requiresit, the R-GMLC may first transform the universal location co-ordinates provided by the SGSN or
MSC/MSC server into some local geographic system. The R-GMLC may record bittirgcharging information
both for beth-the LCS client and inter-network revenue charges from the SGSN or MSC/M SC server's network.
The location service response from the R-GMLC to the LCS client may contain the information about the
positioning method used.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 9 of figure 9.1 are described in 9.1.2 and 9.1.6.The detailed
procedure for deferred PSICS-MT-LR isdescribed in 9.1.8.
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<< Next changed clause >>
9.1.1A Common MT-LR procedure in PS and CS domain for Emergency
MT-LR

The network induced location request as described in chapter 9.1.5 may be used in some cases to determine the location
of the UE used for an emergency call. This chapter describes the case when the emergency centre initiates an
emergency MT-LR.

: GMLC HLR/ GMLC MSC/
. M RA UE
et (Requesting) HSS (Visited) GN ,E I:I

1. LCS Service Requeg

2. Send Routing Infofor LCS »

gSerdetinglrﬁofor LCSack

4. LCS Sarvice Request »

5. Common MT-LR proceduresin CSand PSdomain .

<

6. LCS Service Response

' 7. LCS Service Reg

jponse

Figure 9.1A: Network Positioning for an Emergency MT-LR

1) Anexternal LCS client which has the privacy override capability, (e.g. Emergency service provider), requests the
location of atarget UE from a GMLC. The R-GMLC verifies theidentity of the LCS client and its subscription
to the LCS service requested and derives the MSISDN or IMSI of the target UE to be located and the LCS QoS
from either subscription data or data supplied by the LCS client.

2) If the R-GMLC aready knows IMSI for the particular MSISDN, (e.g. from a previous location request) and the
VM SC/MSC server address or SGSN address, this step and step 3 may be skipped. Otherwise, the R-GMLC
sendsa SEND_ROUTING_INFO_FOR_L CS message to the home HLR/HSS of the target UE to be located
with the IMSI or MSISDN of this UE.

3) The HLR/HSS verifies whether the R-GMLC is authorized to request UE location information. If not, an error
response is returned.
Otherwise the HLR/HSS returns one or severa of the network addresses of the current SGSN and/or
VM SC/MSC server and whichever of the IMSI and MSISDN that was not provided in step 2. The HLR/HSS
also returns the address of the V-GMLC, if available.

Note: HLR/HSS may prioritize between the MSC/VLR or SGSN address sent to the GMLC. The prioritisation
might be based on information received from SGSN and/or MSC/V LR concerning the UE’ s capabilities for
LCS. Other priority criteriaare for further study.

4) In the caseswhen the R-GMLC did not receive the address of the V-GMLC, or when the V-GMLC address is
the same as the R-GML C address, or when both PLMN operators agree not to use the Lr interface, the R-GMLC
does not send the | ocation request to the V-GMLC and the step 6 is skipped. In this case, the R-GMLC sends the
location service request message directly to the serving node.

If the R-GMLC received the address of the V-GMLC from the HLR/HSS and the V-GMLC address is different
from the R-GMLC address, the R-GML C sends the location request to the V-GMLC. The location request shall
contain one or severa of the network addresses of the current SGSN and/or MSC/VLR, the IMSI and MSISDN
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of the target UE and the privacy override indicator. The V-GMLC first authenticates that the location request is
allowed from this GMLC, PLMN or from this country. If not, an error response is returned.

5) In case the GMLC receives only the MSC/VLR address, the MT LR proceeds as the CS-MT-LR procedure
described in 9.1.2. In case GMLC receives only the SGSN address, the MT LR proceeds asthe PS-MT-LR
procedure described in 9.1.6. In case the GMLC receives severa of the following addresses, SGSN, VMSC
and/or MSC Server, it has to decide where to send the location request.

NOTE: The order in which these procedures are invoked and whether one or both procedures are used may
depend on information in the LCS service request, subscription information for the LCS client, possible
priority information returned by the HLR/HSS or information already stored in the GMLC (e.g. obtained
from previous location requests).

6) TheV-GMLC sends the location service response to the R-GMLC. The location service response may contain
the information about the positioning method used. The V-GML C may record charging information.

7) R-GMLC sends the location service response to the LCS client. If the LCS client requiresit, the R-GMLC may
first transform the universal location co-ordinates provided by the SGSN or MSC/M SC server into some local
geographic system. The location service response from the GMLC to the LCS client may contain the information
about the positioning method used. After receiving (stage 3) acknowledgement from the LCS client, the R-
GMLC may record charging information both for the LCS client and inter-network revenue charges from the
SGSN or MSC/MSC server's network.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 5 of figure 9.1A are described in 9.1.2 and 9.1.6.
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<< Next changed clause >>

9.1.2 Circuit Switched Mobile Terminating Location Request (CS-MT-LR)

Figure 9.2 illustrates general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed
that the target UE isidentified using either an MSISDN or IMSI.

HLR/ vmMmsc/

Client | |GMLC| HSS MSC SERVER RAN UE

1. Common MT-LR procedurein CSand PS domain

2. Provide Subscriber Logation
3. UE Paging, Authentidation,
4. LCS Location Notificgtion
5. LCS Location Notificgtion Return

6. Location Request

7. Messages for individual positioning

47

8. Location Report

<

9. Provide Su bscriber Lacation ack.

[10. Common MT-LR procedure in CS and PS domain

Figure 9.2: Network Positioning for a CS-MT-LR
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9.1.2.1 Location Preparation Procedure

1)
2)

3

Common PS and CSMT-LR procedure as described in 9.1.1.

The GMLC sends a PROVIDE_ SUBSCRIBER _L OCATION message to the MSC/MSC server indicated by
the HLR/HSS. This message carries the type of |ocation information requested (e.g. current location), the UE
subscriber's IMSI, LCS QoS information (e.g. accuracy, response time) and an indication of whether the LCS
client has the override capability. For acall related location request, the message also carriesthe LCS client's
called party number. For a value added L CS client, the message shall carry the client name, the external identity
of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both supported and
available). Also the message may carry the type of the LCS client name and also the type of the Requestor
identity if the requestor identity wasincluded. For aPLMN operator LCS client, the message shall carry the
internal identity of the LCS client. Moreover the message may also carry the Service Type. If the result of the
privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the message may carry
also the codeword received from the LCS client. For a PLMN operator LCS client, the message shall carry the
internal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall send it as separate
information. In addition, in order to display the requestor identity in case of pre rel-5 network elements (i.e.
MSC and/or UE), the requestor identity may be also added to the LCS client name by the GMLC. When the
Requestor identity is added to the LCS client name the practise described in the Annex D should be followed.
The message also shall carry the indicators of privacy related action which is described in chapter 9.5.4 , if itis
provided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the VM SC/MSC server first authenticates that a
location request is allowed from this PLMN or from this country. If not, an error response is returned. If the PSL
message from the GMLC contains the indicators of privacy related action, the VM SC/M SC server determines a
required privacy related action as described in Annex A.3. If the PSL message from the GMLC does not include
the indicators of privacy related action, the VM SC/MSC server then verifies LCS barring restrictions in the UE
user's subscription profile in the MSC server. In verifying the barring restrictions, barring of the whole location
request is assumed if any part of it is barred or any requisite condition is not satisfied. If LCSisto be barred
without notifying the target UE and a LCS client accessing a GMLC in the same country does not have the
override capability, an error response is returned to the GMLC.

Otherwisg, if the UE isin idle mode, the Core Network performs paging, authentication and ciphering. The MSC
will page a GPRS attached UE either through A/lu or Gsinterface, depending on the presence of the Gsinterface
(see Note 2). The UE will inform the network about its LCS capabilities, as described in chapter 6.3.4. If the UE
isinstead in dedicated mode, the VMSC/M SC server will already have UE classmark information. In GSM this
is supported by controlled early classmark sending.

Notel: InGSM, if thetarget UE has an established circuit call other than speech, the location request may be

denied and an error response is then returned to the GMLC. If the location request is allowed for anon-
speech circuit call, it shall be up to RAN to decide, on the basis of the applicable position methods and
requested QoS, whether positioning is possible.

Note 2:  In some network mode of operation, a GPRS capable UE may not receive the CS paging. In addition,

4)

upon receipt of a CS paging, a GPRS capable UE may immediately answer to the Paging Request or
delay the answer, as defined in 3GPP TS 22.060 and 23.060. A GPRS UE in class B mode may also
suspend its GPRS traffic, sending a GPRS Suspension Request to the network.

If the location request comes from a value added LCS client and the indication of requested privacy related
action or the UE subscription profile indicates that the UE must either be notified or notified with privacy
verification and the UE supports notification of LCS (according to the UE Capability information), an LCS
Location Notification Invoke message is sent to the target UE indicating the type of location request (e.g. current
location) and the identity of the LCS client, the Requestor Identity (if that is both supported and available) and
whether privacy verification is required. Also the message may indicate the type of the LCS client name and also
the type of the Requestor identity if the requestor identity was included. Moreover, the message may carry also
the service type and the codeword.

Optionally, the VM SC/M SC server may, after sending the LCS Location Notification Invoke message continue
in parallel the location process, i.e. continue to step 6 without waiting for a LCS Location Notification Return
Result message in step 5.

NOTE 3: Itisfor further study, if all available client identities are to be included in the Privacy Notification

message to be shown to the end-user.
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5)

6)

The target UE natifies the UE user of the location request. If privacy verification was requested, the target UE
indicates to the UE user whether the location request will be allowed or not allowed in the absence of aresponse
and waits for the user to grant or withhold permission. The UE then returns an LCS Location Notification Return
Result to the VM SC/MSC server indicating, if privacy verification was requested, whether permission is granted
or denied. Optionally, the LCS Location Notification Return Result message can be returned some time after
step 4, but before step 9. If the UE user does not respond after a predetermined time period, the VMSC/MSC
server shall infer a"no response” condition. The VMSC/MSC server shall return an error response to the GMLC
if privacy verification was requested and either the UE user denies permission or there is no response with the
UE subscription profile indicating barring of the location request in the absence of aresponse.

The MSC/MSC server sends a Location Request message to RAN. This message includes the type of location
information requested and requested QoS and, in GSM, the UE's | ocation capabilities.

9.1.2.2 Positioning Measurement Establishment Procedure

7)

RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.2.3 Location Calculation and Release Procedure

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the MSC/MSC
server in a Location Report message. The information about the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained, RAN returns a Location Report message
containing afailure cause and no location estimate.

The MSC/MSC server returns the location information and its age to the GMLC, if the VM SC/MSC server has
not initiated the Privacy Verification processin step 4. If step 4 has been performed for privacy verification, the
VM SC/MSC server returns the location information only, if it has received a LCS Location Notification Return
Result indicating that permission is granted. In these cases, the information about the positioning method used
may be sent with the location information. If aLCS Location Notification Return Result message indicating that
permission is not granted is received, or there is no response, with the requested privacy action or the UE
subscription profile indicating barring of location in the absence of aresponse, the VMSC/MSC server shall
return an error response to the GMLC. If RAN did not return a successful location estimate, but the privacy
checksin steps 4 - 5 were successfully executed, the VM SC/M SC server may return the last known location of
the target UE if thisis known and the LCS client is requesting the current or last known location. The MSC/MSC
server may then release the Mobility Management connection to the UE, if the UE was previously idle, and the
MSC/M SC server may record biHirgcharging information.

10) Common MT-LR procedure in PS and CS domain as described in 9.1.1.
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<< Next changed clause >>

9.1.5 Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.
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6. Location Report

7. MAP Subscriber Location|Report

8. MAP Subscriber Location|Report ack

9. Location Information

< >

10. Emergengy Call Release

11. MAP Subscriber Location Report

>

12. MAP Subscriber Location Report ack

Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.15.1 Location Preparation Procedure

1)

2)

3

Aninitiadly idle UE requests radio connection setup indicating a request for an Emergency Service call to the
VMSC/MSC server viaRAN.

RAN shall convey the CM service reguest to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

The emergency call procedure is applied. The VMSC/MSC server determines based on the serving cell the
appropriate emergency services client. The VM SC/MSC server, RAN and UE continue the normal procedure for
emergency call origination towards that emergency services client. Depending on local regulatory requirements,
the sending of call setup information into the PSTN may be delayed until either the UE's |ocation has been
obtained or the location attempt has failed or a PLMN defined timer has expired before location was obtained. If
the serving cell serves an area that contains the service domain of multiple emergency services clients, the

VM SC/MSC server may delay call setup and invoke location based routing procedures described in section
9.1.5A. Call setup information sent into the PSTN may include the UE location (if already obtained) plus
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information that will enable the emergency service provider to request UE location at alater time (e.g. NA-
ESRD or NA-ESRK in North America).

4) At any time after step 2, the VM SC/M SC server may initiate procedures to obtain the UE's | ocation. These

procedures may runin paralel with the emergency call origination. The VM SC/M SC server sends a Location
Request message to RAN associated with the UE's current location area (see step 6 for aMT-LR). This message
includes the QoS required for an emergency call.

9.15.2 Positioning Measurement Establishment Procedure

5)

RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5.3 Location Calculation and Release Procedure

6)

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server in a Location Report. The information of the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained, the RAN returns alocation response
containing afailure cause and no location estimate.

Depending on local regulatory requirements, the VM SC/MSC server may send a MAP Subscriber Location
report to a GMLC associated with the emergency services provider to which the emergency call has been or will
be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry
the MSISDN, IMSI and IMEI of the calling UE, and the information about the positioning method used. In case
aSIM-less UE is used to make the emergency call, the MSISDN may be populated with a non-dialable callback
number as specified in clause 6.4.3. In North America, any NA-ESRD and any NA-ESRK that may have been
assigned by the VM SC/M SC server shall be included. The message shall also indicate the event that triggered
the location report. If location failed (i.e. an error result was returned by RAN in step 6), an indication of failure
rather than alocation estimate may be sent to the GMLC: the indication of failureis conveyed by not including a
location estimate in the MAP Subscriber Location Report. The MSC/M SC server may record charging
information.

The GMLC acknowledges receipt of the location information. For a North American Emergency Services call,
the GMLC shall store the location information for later retrieval by the emergency services LCSclient.

The GMLC may optionally forward the information received in step 8 to the emergency services LCS client. The
GMLC may also record charging information._For a North American emergency services call theclientis
expected to obtain the location information by requesting it from the GMLC. The information about the
positioning method used may be sent with the location information from the GMLC to the LCSclient.

10) At some later time, the emergency services call isreleased.

11) For aNorth American Emergency Services call, the MSC/M SC server sends another MAP Subscriber Location

Report to the GMLC. This message may include the same parameters as before except that there is no position
estimate and an indication of emergency call termination isincluded.

12) The GMLC acknowledges the MSC/M SC server notification and may then release all information previously

stored for the emergency call.
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<< Next changed clause >>

9.1.5A NI-LR using Location Based Routing — applicable to North American
Emergency Calls only

Figure 9.4A illustrates positioning for an emergency service call using location based routing.
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Figure 9.4A: Positioning for a NI-LR Emergency Service Call using Location Based Routing
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9.1.5A.1 Location Preparation Procedure

1) Aninitialy idle UE reguests radio connection setup indicating arequest for an Emergency Service cal to the
VMSC/MSC server via RAN.

2) RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

3) The VMSC/MSC server determines that the serving cell serves an areathat contains portions of multiple
emergency services zones. Therefore, the VM SC/MSC server delays call setup and initiates procedures to obtain
the UE's location for routing the emergency call to the emergency services LCS client. The VM SC/MSC server
sends a Location Request message to RAN associated with the UE's current location area. This message includes
the type of location information requested, the UE’ s location capabilities and a QoS with low delay and low
horizontal accuracy.

9.1.5A.2 Positioning Measurement Establishment Procedure

4) RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5A.3 Location Calculation and Release Procedure

5) When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server. If alocation estimate could not be obtained, the RAN returns a location response containing
afailure cause and no location estimate. If afailureisreceived, the VM SC/MSC server initiates emergency call
setup using the normal NI-LR procedures.

6) The VMSC/MSC server sends aMAP Subscriber Location Report to a GMLC associated with the emergency
services client to which the emergency call will be sent. This message shall carry any location estimate returned
in step 5, the age of this estimate and may carry the MSISDN, IMSI and IMEI of the calling UE. The message
shall also indicate the event that triggered the location report. Any NA-ESRD and NA-ESRK that was assigned
by the VMSC/MSC server shall be included. The message shall also include arequest for an NA-ESRK value
based on the UE position. The VM SC/M SC server and GMLC may record charging information.

7) The GMLC trandates the location estimate into a zone identity and assigns a NA-ESRK, which was requested
by the VMSC/MSC server. The GMLC shall include the NA-ESRK valuein the MAP Subscriber Location
Report ack and send it to the VM SC/M SC server. The GMLC stores the assigned NA- ESRK and any NA-ESRD
that was sent by the VM SC/M SC server in step 6.

9.1.5A4 Location Preparation Procedure

8) The emergency call procedureis applied. The VMSC/MSC server, RAN and UE continue the normal procedure
for emergency call origination towards the appropriate emergency services client. Call setup information sent
into the PSTN may include the UE location plus information that will enable the emergency service provider to
request UE location at alater time (NA-ESRD or NA-ESRK in North America). The NA-ESRK used shall be
the one received from the GMLC. If aNA-ESRK is not received from the GMLC then the VM SC/MSC server
shall use the default NA-ESRK for the call asin 9.1.5.1 step 3.

9) At any time after step 6, the GMLC may send a MAP Provide Subscriber Location message to the VM SC/MSC
server. This message includes a QoS with higher delay and higher horizontal accuracy required for an
emergency call.

If the GMLC is capable of determining whether the initial |ocation satisfies the higher accuracy requirements for
an emergency call, then the GMLC may not need to request for a higher accuracy location.

10) The VM SC/M SC server sends a Location Request message to RAN. -This message includes the type of location
information requested, the UE’ s location capabilities and requested higher accuracy QoS.

9.1.5A.5 Positioning Measurement Establishment Procedure

11) same as step 4.
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9.1.5A.6 Location Calculation and Release Procedure
12)same as step 5.

13) The VM SC/M SC server returns the location information and its age to the GMLC. The GMLC shall replace the
previously stored low accuracy |ocation information with the higher accuracy information for later retrieval by
the emergency services LCS client. The VM SC/M SC server and GML C may record charging information.

14) same as step 10 for normal NI-LR.
15) same as step 11 for normal NI-LR.

16) same as step 12 for normal NI-LR.
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9.1.6 Packet Switched Mobile Terminating Location Request

(PS-MT-LR)

Figure 9.5 illustrates the general network positioning for LCS clients external to the PLMN for packet switched
services. In this scenario, it is assumed that the target UE isidentified using an MSISDN or IMS].

HLR/
Cliet | |GMLC]| HSS

SGSN | |RAN| UE

1. Common MT-LR procedure in PS and CS domain

2. Provide Subscriber Locatjon

3. UE Paging

<

4. Security procedures

<

> <

10. Provide Subscriber Locgtion ack.

11. Common MT-LR procedure in PS and CS domain

5. LCS Location Noatificatipn Invoke

6. LCS Location Notification Return Result

<

7. Location Request

—

8. Messages for individual positioning methods

‘7

9.Location Report

Figure 9.5: General Network Positioning for Packet Switched MT-LR

9.1.6.1 Location Preparation Procedure

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

2) GMLC sends a Provide Subscriber Location message to the SGSN indicated by the HLR/HSS. This message
carries the type of location information regquested (e.g. current location), the UE subscriber's IMSI, LCS QoS
information (e.g. accuracy, response time) and an indication of whether the LCS client has the override
capability. For a session related |ocation request, the message also carries the APN-NI to which the user has
established the session. For a value added L CS client, the message shall carry the client name, the external
identity of the LCS client (or the pseudo external identity) and the Requestor Identity (if that is both supported
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3

4)
5)

6)

7)

and available), optionally the message may also carry the Service Type. Also the message may carry the type of
the LCS client name and also the type of the Requestor identity if the requestor identity was included. If the
result of the privacy check at H-GMLC/PPR indicated that the codeword shall be sent to the UE user, the
message may carry a so the codeword received from the LCS client. For a PLMN operator LCS client, the
message shall carry theinternal identity of the LCS client. If the Requestor Identity is provided, the GMLC shall
send it as separate information. In addition, in order to display the requestor identity in case of pre rel-5 network
elements (i.e. SGSN and/or UE), the requestor identity may be also added to the LCS client name by the GMLC.
When the Requestor identity is added to the LCS client name the practise described in the Annex D should be
followed. The message also shall carry the indicators of privacy related action which is described in chapter
9.5.4,if itisprovided by H-GMLC.

If the GMLC islocated in another PLMN or another country, the SGSN first authenticates that alocation request
isallowed from this PLMN or from this country. If not, an error response isreturned. If the PSL message from
the GMLC includes the indicators of privacy related action, the SGSN determines arequired privacy related
action as described in Annex A.3. If the PSL message from the GMLC does not include the indicators of privacy
related action, the SGSN then verifies LCS barring restrictionsin the UE user's subscription profile in the SGSN.
In verifying the barring restrictions, barring of the whole location request is assumed if any part of it isbarred or
any requisite condition is not satisfied. If LCSisto be barred without notifying the target UE and a LCS client
accessing a GMLC in the same country does not have the override capability, an error response is returned to the
GMLC.

Otherwisg, if the UE isin idle mode, the SGSN performs paging. The paging procedureisdefined in TS
23.060[15].

Security functions may be executed. These procedures are defined in TS 23.060 [15].

If the location request comes from a value added LCS client and the indicators of privacy related action or the
UE subscription profile indicates that the UE must either be notified or notified with privacy verification and the
UE supports notification of LCS, a notification invoke message is sent to the target UE indicating the type of
location request (e.g. current location) and the identity of the LCS client and the Requestor Identity (if that is
both supported and available), whether privacy verification is required. Also the message may indicate the type
of the LCS client name and also the type of the Requestor identity if the requestor identity was included.
Moreover, the message may carry also the service type and the codeword. Optionally, the SGSN may after
sending the LCS Location Notification Invoke message continuein parallel the location process, i.e. continue to
step 7 without waiting for a LCS Location Notification Return Result message in step 6.

The target UE natifies the UE user of the location request and, if privacy verification was requested, waits for the
user to grant or withhold permission. The UE then returns a notification result to the SGSN indicating, if privacy
verification was requested, whether permission is granted or denied. Optionally, this message can be returned
some time after step 5, but before step 10. If the UE user does not respond after a predetermined time period, the
SGSN shall infer a"no response” condition. The SGSN shall return an error response to the GMLC if privacy
verification was requested and either the UE user denies permission or there is no response with the UE
subscription profile indicating barring of the location request.

The SGSN sends a Location Request message to the RAN. This message includes the type of location
information requested, the requested QoS and any other location information received in paging response.

9.1.6.2 Positioning Measurement Establishment Procedure

8)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and i nstigates the particular message sequence for this method in UTRAN
Stage 2 TS 25.305 and in GERAN Stage 2 TS 43.059. If the position method returns position measurements, the
RAN uses them to compute alocation estimate. If there has been a failure to obtain position measurements, the
RAN may use the current cell information and, if available, RTT or TA value to derive an approximate location
estimate. If an already computed location estimate is returned for an UE based position method, the RAN may
verify consistency with the current cell and, if available, RTT or TA. If the location estimate so obtained does
not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further
location attempt using the same or a different position method. If a vertical location co-ordinate is requested but
the RAN can only obtain horizontal co-ordinates, these may be returned.
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9.1.6.3 Location Calculation and Release Procedure

9) When location information best satisfying the requested location type and QoS has been obtained, the RAN
returnsit to the SGSN in a Location Report message. The information of the positioning method used may be
returned with the location information. If alocation estimate could not be obtained, the RAN returns a Location
Report message containing afailure cause and no location estimate.

10) The SGSN returns the location information and its age to the GMLC, if the SGSN has not initiated the Privacy
Verification processin step 5. If step 5 has been performed for privacy verification, the SGSN returns the
location information only, if it has received a LCS Location Notification Return Result indicating that
permission is granted. In these cases, the information about the positioning method used may be sent with the
location information. If a LCS Location Notification Return Result message indicating that permission is not
granted is received, or there is no response, with the requested privacy action or the UE subscription profile
indicating barring of location, the SGSN shall return an error response to the GMLC. If the SGSN did not return
asuccessful location estimate, but the privacy checks were successfully executed, the SGSN may return the last
known location of the target UE if thisis known and the LCS client is requesting the current or last known
location. The SGSN may record bitHrgcharging information.

11) Common MT-LR procedurein PS and CS domain as described in 9.1.1.
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<< Next changed clause >>

9.1.7 Packet Switched Network Induced Location Request (PS-NI-LR)

Figure 9.6 illustrates a network induced location request from the SGSN. This procedure may be used e.g. for
positioning of an emergency call.

HLR/

LCS Client GMLC HSS SGSN RAN @

1. Location Request

A 4

2. Messages for individual
positioning methods

3. Location Report

>
<4

4. Subscriber LCS |Report

d
al

5. Subscriber LCS [Report ACK

\ 4

6. Location Information

>
4

Figure 9.6: Network Induced Location Request

1) The SGSN sends a L ocation Request message to the RAN. This message indicates the type of location
information requested and reguested QoS.

9.1.7.1 Positioning Measurement Establishment Procedure

2) If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method. If the position
method returns position measurements, the RAN uses them to compute a location estimate. If there has been a
failure to obtain position measurements, the RAN may use the current cell information and, if available, RTT or
TA value to derive an approximate location estimate. If an already computed location estimate is returned for an
UE based position method, the RAN may verify consistency with the current cell and, if available, RTT or TA
value. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time
gill remains, the RAN may instigate a further location attempt using the same or a different position method. If a
vertical location co-ordinate is requested but the RAN can only obtain horizontal co-ordinates, these may be
returned.

9.1.7.2 Location Calculation and Release Procedure

3) When alocation estimate best satisfying the requested QoS has been obtained, the RAN returns a Location
Report to the SGSN. This message carries the location estimate that was obtained. If alocation estimate was not
successfully obtained, afailure cause isincluded in the Location Report.

4) The SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 1 carrying the MSISDN
of the UE, the identity of the LCS client, the event causing the location estimate (NI-LR-PS) and the location
estimate and its age._The SGSN may record charging information.

5) The GMLC shall acknowledge receipt of the location estimate provided that it servesthe identified LCS client
and the client is accessible.
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6) The GMLC may transfer the location information to the LCS client either immediately or upon request from the
client. The GMLC may record charging information.
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<< Next changed clause >>

9.1.8 Mobile Terminating Deferred Location Request — UE available event

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

. GMLC avic| [HR avic| [ mso =
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3. Provide Subsjiber Location

< 4. Provide Subsriber Locetion eck.
5. LCSSavice Rggoonse
6. LCSSarvice Reppnse
7. LCSSavice Reonse

<

8“Requested avert is detected”

9. Locdtion procedures asfor PSand CSMT-LR

<7

10a Subecriber Ljocation Report
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Client GMLC SGSN / MSC RAN UE
| GMLC | [RAN | [ UE |

1. Provide Subscriber Location ’

4 2. Provide Subscriber Location ack.

<

3. LCS Service Response

4. “Requested event is detected”.

<

5. Location procedures as for PSand CSMT-LR

6a. Subscriber Location Report

< >

6b. Subscriber Location Report ack.

4 7. LCS Service Response

Figure 9.6a: General Network Positioning for a Deferred MT-LR with UE available event

9.18.1 Deferred Location Request Procedure
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1)

The LCS Service Request shall contain an indication of the requested event i.e. UE available. The R-GMLC

2)

assigns a LDR reference number to this L CS Service reguest.

L CS service request handling between GML Cs as described in clause 9.1.1. The information received by the R-

3)

GMLC istransferred to the V-GML C viathe H-GMLC, including the LDR reference number and the H-GMLC
address.

The V-GMLC sends the UE available event to MSC/SGSN in the Provide Subscriber Location request

(deferred) and includes the L DR reference number and the H-GML C address in the request.

Note: It shall be possible to issue the deferred location requests for the UE available event, even in case thereisan

4)

ongoing previous MT-LR for the same UE.

If the SGSN/M SC cannot support the deferred location request for the specified event (for temporary or

5)

permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause. If the
SGSN/MSC can support the deferred |ocation request for the specified event, a Provide Subscriber Location
ack. shall be returned to the V-GML C without alocation estimate. The SGSN/MSC may record charging
information for an accepted deferred |ocation request.

V-GMLC returns the L CS Service Response to H-GML C to notify whether the request was successfully

6)

accepted or not. The V-GML C may record charging information for an accepted deferred location request.

H-GMLC returns the L CS Service Response to R-GML C to notify whether the request was successfully

accepted or not. The H-GML C may record charging information for an accepted deferred |ocation request.

The R-GMLC then returns the LCS Service Response to the LCS Client to notify whether the request was

successfully accepted or not. When the R-GML C returns the LCS Service Response to the LCS Client, the LDR
reference number assigned by the R-GML C shall be included. The R-GML C may record charging information
for an accepted deferred location request.

3GPP



Release 6 31 3GPP TS 23.271 V6.5.0 (2003 09)

<< Next changed clause >>

9.1.8.2 Location Report Procedure

8)

Immediately following step 3, the SGSN/M SC shall verify if the requested event is already satisfied (e.9. UE

9)

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

In case the SGSN/M SC receives an indication that the UE has moved to another SGSN/MSC, while it is waiting
for the requested event to happen, SGSN/M SC shall immediately send a Subscriber L ocation Report to the V-
GMLC, which forwards it to the H-GMLC. The report shall include the privacy related action, reference
number and H-GML C address that were included in the Provide Subscriber L ocation request and SGSN/MSC
shall also include the address of the new SGSN/MSC, if available. (H-GMLC shall in this case reinitiate the
MT-LR with the new SGSN/MSC, see step 12.)

When the requested event is detected, the SGSN/M SC shall proceed with the location request as described in

10)

9.1.2/9.1.6.

If either security or privacy check related actions fail, e.g. because the location information is not session or call
related, the SGSN/M SC shall send a Subscriber Location Report with the reference number and H-GMLC
address that was included in the Provide Subscriber L ocation with appropriate error cause indicating
termination of the deferred |ocation request.

When location information has been obtained from the RAN, the SGSN/M SC returns the Subscriber Location

11)

Report. The report shall include the reference number that was included in the Provide Subscriber L ocation, the
H-GML C address and an indication that thisis aresponse to a previously sent deferred |ocation request. The
SGSN/MSC may record charging information.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait
any longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the
reference number and H-GM L C address that was included in the Provide Subscriber Location will be returned
with an appropriate error cause indicating termination of the deferred location request.

V-GMLC sends the LCS Service Response to the H-GML C with an indication of the event occurrence and the

12)

LDR reference number.

In case the LCS Service Response indicates to H-GML C that the mobile has moved to another SGSN/MSC, the

13)

H-GML C shall send the deferred MT-LR with UE available event to the V-GMLC (previous or new), which
forwards the request to the new SGSN/MSC, as described in step 2 onwards.

The H-GML C performs the privacy check as described in clause 9.1.1.

14)

The H-GML C sends the LCS Service Responseto R-GMLC.

15)

The R-GML C sends the LCS Service Response to the LCS Client. When the R-GMLC returns the LCS Service

Response to the LCS Client, the LDR reference number that was sent to the LCS Client in step 3 shall be
included.
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9.1.8.3 Combined Periodical/Deferred Mobile Terminating Location Request with UE

available event

Figure 9.6b illustrates the procedures for a Combined Periodical/Deferred Mobile Terminating L ocation Request

with UE available event, where the response to the LCS client is returned periodically and based on the event.

Note: Inthe description below, it is assumed that the LCS client issues the Periodical/Deferred MT-LR with only

the location estimate type of “current

location”.

H-GMLC

1. LCS Sarvice Request

>

| 2. Start Periodical timer |

4 5. LCS Service Response

6a. Periodical timer timeout

13. LCS Service Response
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4 6b. LCS Service Response
4 8a. Subscriber Location Report
4 4 __________ 8b. Subscriber Location Report aﬁ
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I 1 ! 1
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4 4 __________ 4 12. Provide Subscriber Location ack.
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3. Provide Subscriber Location '
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7b. Location procedures asfor PSand CSMT-LR

14a. Eventisalready safjisfied..

14b. Location procedures as for PSand CSMT-LR

15a Subscriber Location Report

>

Figure 9.6b: General Network Positioning for a Combined Periodical/Deferred MT-LR

1) When aR-GMLC receives aLCS Service Request from aLCS client, the R-GMLC verifiesthe identity of the

LCSclient as described in 9.1.1.

2) The R-GMLC starts the periodical timer, and initiates the common LCS procedures as described in 9.1.1.
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3) TheV-GMLC sends a Deferred Location Request to the SGSN/M SC by means of Provide Subscriber Location
as described in 9.1.2/9.1.6. In addition, the Deferred Location Request includes the reference number assigned
by the R-GMLC and the event that shall trigger the sending of Subscriber Location Report.

4) If the SGSN/MSC cannot support the deferred |ocation request for the specified event or the LCS client is not
allowed to position the requested UE according to subscription information, a Provide Subscriber Location error
isreturned to the V-GMLC. If the SGSN/MSC can support the deferred location request for the specified event
and the privacy checks are satisfied, a Provide Subscriber Location ack shall be returned to the V-GMLC
without alocation estimate. The SGSN/M SC may record charging information for an accepted deferred |ocation

request.

5) TheV-GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC to notify
whether the request was successfully accepted or not. The V-GMLC, H-GML C and R-GML C may record
charging information for an accepted deferred location request. When the R-GML C returns the L CS Service
Response to the L CS Client, the L DR reference number assigned by the R-GML C shall be included.

6) When the periodical timer expires, if the R-GMLC is till waiting for the event, the R-GMLC shall send aLCS
Service Response to the LCS client, indicating that the location is not available at that moment. The LDR
reference number that was sent to the LCS Client in step 5 shall be included in the response.

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

8) When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. The report shall include the reference number included in the previoudly sent Provide Subscriber
Location and an indication that thisis aresponse to a previously sent deferred location request. The SGSN/MSC
may record charging information.

If the location information could not be obtained, or the SGSN/M SC for some other reason decides to not wait any
longer for the requested event to occur (ex. timer expires), the Subscriber Location Report with the reference
number included in the previously sent Provide Subscriber Location will be returned with an appropriate error
cause indicating termination of the deferred location request.

9) TheV-GMLC then returns the LCS Service Response to the LCS Client viaH-GMLC and R-GMLC asin
9.1.2/9.1.6. When the R-GML C returns the L CS Service Response to the LCS Client, the L DR reference number
that was sent to the LCS Client in step 5 shall be included.

10) When the timer expires, if the R-GMLC is not waiting for the event, the R-GMLC initiates the common LCS
procedures as described in 9.1.1. The R-GML C should use the same L DR reference number assigned in the step
3, should NOT assign anew LDR reference number.

11) Same as step 3.
12) Same as step 4.
13) Same as step 5.

14)If the requested event is already satisfied, the SGSN/MSC will proceed with the location request as described in
9.1.2/9.1.6.

15) Same as step 8.
16) Same as step 9.

3GPP



Release 6 34 3GPP TS 23.271 V6.5.0 (2003 09)

<< Next changed clause >>

9.1.8.4 Cancellation of a Deferred Location Request — UE available event
: HLR/
| Cliet | [GMLC| HSS | SGsN/MSC| | RAN | UE
 —
1LCS Cancdl Service Request
>

1)

2. Provide Subscribgr Location

< - 3. Provide Subscriber Lacation ack.

4. LCSCancd Service ResTonse

Figure 9.6c: Cancellation of a Deferred MT-LR — UE available event procedure

The LCS Client requests the cancellation of a previously requested Deferred Location Request. The LDR
reference number that was included in the previous L CS Service Response sent by the GMLC shall be included
in the request to indicate which outstanding L DR should be cancelled. 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-GML C 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 regquested Deferred Location Request was forwarded to other GMLC (H-GMLC or V-GMLC),
the cancellation request from the LCS client shall be forwarded to the other GMLC.

Note: The GMLC shall know that the UE subscribers privacy profile has been changed in the PPR when the

2)

3

4)

LCS Privacy Profile Update has been send from PPR to GMLC as described in 9.1.1.2.

The GMLC will indicate this cancellation request in the Provide Subscriber Location toward the SGSN/M SC.
The Provide Subscriber Locatlon shall incl ude the reference number speuﬂed bv LCS Client in the LCS Cancel

Service Request.

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).

If the cancellation request was forwarded to other GMLC (H-GMLC or V-GMLC), the GMLC (H-GMLC or V-
GMLC) informsthe GMLC (R-GMLC or H-GMLC) that the cancellation procedure has been successfully
completed.

The GMLC informs the LCS Client that the cancellation procedure has been successfully completed.
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<< Next changed clause >>

9.1.9 Deferred Location Request Procedure for the change of area event

Figure 9-6d illustrates the procedures for a Deferred Location Request where the Location Report is returned to the
network by the UE following a change of area event. An ehange-ef-area event occurs when the UE leaves, entersor is
within atarget area as defined by geographical area, PLMN identity, country code or geopolitical name of the area.
Details of the target area are contained in the LCS Service Request message, see clause 5.5.1.

The PLMN operator may choose to use another mechanism (such as SIM Application Toolkit) for the transfer and

detection mechanism of the Area Definition and change of area event information to the UE. In this case, the GMLCs
handle steps 2 to 7 and 11 to 14 differently from that shown below. An alternative mechanismis detailed in Annex F
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7. Provide Subgoriber Location ack.
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13a Subscriber Location Report

——»
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17. LCS Savice Resporse

Figure 9.6d: Deferred MT-LR procedure for the Area event

1) The LCS Service Request contains the change of areatype deferred location request information, i.e. details of
the target area and the nature of the event, whether the event to be reported is the UE being inside, entering into
or leaving the target area. The LCS service request may specify the validity time, i.e. start time and stop time, for
the deferred location request and R-GMLC may cancel the deferred location request as described in clause
9.1.9.1. In addition, when validity time of a pending area event request in the target UE expires, the UE shall
delete the pending deferred | ocation request. The LCS Service Request shall contain an indication of the
minimum interval time between area event reports, if applicable. The LCS service request shall contain the
information whether the deferred area event may be reported one time only, or several times. If the change of
area event isreported one time only, the Location Service request shall be completed after the first area event has
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2)

occurred. The R-GMLC assigns a LDR reference number to this LCS Service request. If thetarget areais
expressed by local coordinate system or geopolitical name, the R-GMLC shall convert the target areato
geographical area expressed by a shape defined in TS23.032. In addition to the target area definition, the LCS
Client may include the country code of the target areain the area event request.

LCS service request handling between GMLCs as described in clause 9.1.1. If indication of the requested
location estimate is included in the area event request, the R-GMLC should record this indication and any
relevant parameters such as QoS. The information received by the R-GMLC istransferred to the V-GMLC via
the H-GMLC, including the LDR reference number-the R-GMEC-address and the H-GMLC address.

If the H-GMLC noticesthat the current visited PLMN does not serve the target area, it may generate a modified
deferred LCS service request in order to get notified when the target UE entersa PLMN that serves the target
area. The modified target area event isthat the target UE enters one of the PLMNSs that serve the original target
area. Note that the new area event may include multiple PLMNSs (identified by PLMN IDs) if there are more
than one PLMN that serves the original target area, based on the stored PLMN list and the corresponding
estimated coverage. The H-GMLC then generates a new location request with the new defined area event and
the samerest of the information in the original request.

The new |ocation request is sent to the target UE via the current V-GMLC. The H-GMLC keeps the original
area event location service request pending for as long as determined by the validity time of the request. When
the UE enters one of the pre-defined PLMNs, it sends an area event location report to H-GMLC. The H-GMLC
then sends the original area event location service request to the UE viathe new V-GMLC. If the H-GMLC
cannot derive alist of PLMNs that may cover the target area, and the current visited network does not cover the
target area, the H-GMLC may reject the request.

Editor’ s Note: Thereis an issue related to the scenario that, after the original area event was download to the target

3

4)

5)

6)

the UE, the UE may switch to a different network that also serves the target area. Solution to resolve this
issueisfor further study.

If the received target area is expressed by a shape defined in TS23.032, V-GMLC converts the target areainto an
Area Definition consisting of the corresponding list of cell identities, location areas or routing area. If the V-
GMLC is not able to trandate the target area into network identities, it shall reject the request and send an LCS
service response to H-GML C with the appropriate error cause.

If the received target areais expressed by country code or PLMN identity, the V-GMLC shall use the country
code or PLMN identity as the Area Definition.

The V-GMLC sends the Area Definition to MSC/SGSN in the Provide Subscriber Location request (deferred)
and includes the LDR reference number;-the R-GMEC-address and the H-GMLC address in the request.

The message shall define whether the event to be reported is the UE being inside, entering into or leaving the
area. The message shall also include the validity period of the |ocation request, the minimum interval time
between area event reports, the information whether the deferred area event may be reported one time only or
several times, if applicable.

The MSC/SGSN verifies the UE capabilities with regard to the change of area event. If either the MSC/ SGSN
or the UE does not support the deferred location request for the change of area event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned with a suitable cause in step 7.
If the UE isin idle mode, the core network performs paging, authentication and ciphering. If privacy
notification/verification is requested, the MSC/SGSN sends an LCS L ocation Notification Invoke message to the
target UE indicating the change of areatype deferred location request and whether privacy verification is
required. LCS Location Notification is further specified in clauses9.1.2 and 9.1.6. If privacy verification was
requested, the UE returns an LCS Location Notification Return Result to the MSC/SGSN indicating whether
permission is granted or denied.

The MSC/SGSN sends the LCS Area Event Invoke to the UE carrying the Area Definition, other area event
information, the LDR reference number-the R-GMLC-address and the H-GML C address. The message shall
also define whether the event to be reported is the UE being inside, entering into, leaving the area. The message
shall aso include the validity period of the location request, the minimum interval time between area event
reports and the information whether the deferred area event may be reported one time only, or several times, if
applicable.

If the LCS Area Event Invoke is successfully received by the UE and the UE supports the change of areatype
deferred location request, the UE sends acknowledgement to MSC/SGSN and begins monitoring for the change
of area event. The UE shall determine whether it isinside, entering into or leaving the target area by comparing
the current serving cell identity, location area, routing area, PLMN identity or country code to the Area
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Definition received from the MSC/SGSN. In case of soft handover, it is sufficient if one of the cells belongsto
the target area. In case the Area Definition consists of alocation or routing area, PLMN or country identity the
UE shall check for the area event during the normal location or routing area update procedure. The change of
area event detection mechanism must not influence on the normal UE cell selection and resel ection procedures.
If the UE does not support the deferred location request (for temporary or permanent reasons), it shall send the
LCS Area Event Invoke ack. with the appropriate error cause.

7) If either the MSC/ SGSN or the UE does not support the deferred location request for the change of area event
(for temporary or permanent reasons), a Provide Subscriber Location return error shall be returned to the V-
GMLC with asuitable cause. If both of the SGSN/MSC and UE supports the deferred location request for the
change of area event, a Provide Subscriber Location ack. shall be returned to the V-GMLC without alocation
estimate. MSC/SGSN shall include the result of the notification/verification in the response to the V-GMLC, if
the notification/verification is needed. The response message shall include the LDR reference number;-the R-
GMLC-address and the H-GMLC address. The change of area event invoke result shall be also included, if
necessary. After sending the Provide Subscriber Location ack to the V-GMLC, the deferred location request
shall be completed in the MSC/SGSN._ The SGSN/M SC may record charging information for an accepted area

event request.

8) t010) V-GMLC returnsthe LCS Service Response viaH-GMLC and R-GMLC to the LCS Client to notify
whether the request was successfully accepted or not. When the R-GMLC returns the LCS Service Response to
the LCS Client, the L DR reference number assigned by the R-GML C shall be included. After sending the LCS
Service Response to the H-GMLC, the deferred | ocation request shall be completed in the V-GMLC. The V-
GMLC or R-GMLC may record charging information for an accepted area event request.

11) UE detects that the requested area event has occurred.

12) Before sending the LCS Area Event Report the UE shall establish either a CS radio connection or PS signalling
connection as specified in clauses 9.2.1 and 9.2.2. The UE sends the LCS Area Event Report to the
VM SC/SGSN including the original LDR reference number;-the R-GMEC-address and the H-GMLC address.
The report shall also include the result of the notification/verification procedure, if the notification/verification is
needed.
If the UE was requested to report the change of area event one time only, the deferred | ocation request shall be
completed. In case multiple reports were requested, the UE must not send a repeated LCS Area Event Report
more often than the requested minimum interval indicated in the LCS Area Event Invoke.

Editor’ s Note: It could be useful to have MSC/SGSN repeat the notification procedure with the target UE after the
UE has reported the change of area event, but thisisfor further study.

13) If the MSC/SGSN does not supports the deferred location request for the change of area event (for temporary or
permanent reasons), the MSC/SGSN sends the subscriber location report to its associated V-GMLC with a
suitable error cause. Otherwise, the M SC/SGSN sends the subscriber location report to its associated V-GMLC
with an indication of the event occurrence, the LDR reference number;-the R-GM-C-address and the H-GMLC
address. V-GMLC sends an acknowledgement to MSC/SGSN in step 13b and the MSC/SGSN may record

charging-bittng information.

14) If the V-GMLC does not supports the deferred |ocation request for the change of area event (for temporary or
permanent reasons), the V-GMLC sends an LCS Service Response to the H-GMLC with a suitable error cause.
Otherwise, the V-GMLC sends the LCS Service Response to the H-GML C with an indication of the event
occurrence, the LDR reference number-the R-GML-C-address and the H-GMLC address. The LDR reference
number;-the-R-GMEC-address and the H-GMLC address will be used to identify the source of the original
deferred | ocation request in the case that the UE has relocated before the area event occurred. The V-GMLC may
record charging information.

15) The H-GML C performs the privacy check as described in clause 9.1.1.

16) The H-GMLC sends the LCS Service Response to R-GMLC. Unless multiple reports were requested, the
deferred location request shall be completed in the H-GMLC after sending the LCS Service Response to the R-
GMLC. The H-GML C may record charging information.

17)If the R-GMLC finds the indication of the requested |ocation estimate is stored, the R-GMLC should generate a
new immediate LCS Service Request with the QoS specified in the origina request. Then the R-GMLC sends
the new request to the H-GMLC and waits the result the location request. The H-GMLC performs the privacy
check as described in clause 9.1.1, and the subsequent proceduresin clause 9.1.1 are continued.
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The R-GMLC sends the LCS Service Response to the LCS client, the L DR reference number that was sent to the
LCS Client in step 10 shall be included in the response. If the location estimate of the target UE is requested in
the request and the | ocation estimate was successfully obtained, the R-GMLC shall put the obtained location
estimate into the LCS Service Response. If the location estimate of the target UE is requested in the request but
the location estimate could not be obtained, the R-GMLC sends the LCS Service Response without the location
estimate. Unless multiple reports were requested, the deferred location request shall be completed in the R-
GMLC after sending the LCS Service Response to the LCS client. The R-GML C may record charging
information.

9.1.9.1 Cancellation of a Deferred Location Request — Change of Area event

Figure 9-7b illustrates the procedure for cancelling the Deferred Location Reguest for the change of area event.

- GMLC GvILC HLR/ GMLC MST
. . RAN UE
diet | | (Requesting) (Homg) HSS wvse| | soon | LRV
P
1 LCSCaxd Savige Request
2. LCSCanod Sanvoe Request
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4. LCSCancd Sqvice q
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5. Provide Subsgyiber Location
6. LCSAreaEj/et Canod >
4 7a LCSAreaFvert Canod adk.
Th. LCSaeagvert report, cancd
8. Provide Substriber Location acK
4 9. LCSCancd Sapvice Reponse
10. LCSCanod Senvfioe Response
11 LCSCanod Sanfice Response
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3

4)
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6)

Figure 9.7b: Cancellation of a Deferred MT-LR with change of area event procedure

The LCS Client requests the cancellation of a previously requested Deferred Location Request. The LDR
reference number that was included in the previous L CS Service Response sent by the GMLC shall be included
in the request to indicate which outstanding L DR should be cancelled

The R-GMLC sends the cancellation request to H-GMLC, including the LDR reference number. R-GMLC may
itself initiates the cancellation for some other reason, e.g. because atimer in the R-GMLC has expired.

If the UE’s privacy profile stored in the H-GMLC or in the PPR was changed in such away that it may impact
on a specific deferred location request, H-GMLC shall cancel this deferred | ocation request 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.

The H-GMLC forwards the LCS Cancel Service Request to V-GMLC with the LDR reference number which is
received from the R-GMLC, and the H-GMLC address.

The V-GMLC sends the Provide Subscriber Location request to SGSN/MSC, indicating a cancellation of a
deferred location request and including the LDR reference number specified by the LCS Client in the LCS
Cancel Service Reguest and the H-GMLC address received from the H-GMLC.

The SGSN/MSC sends the LCS Area Event Cancellation, including the LDR reference number and the H-
GMLC address, request to UE.
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7a) The UE cancels the Area event deferred |ocation request and sends the LCS Area Event cancellation ack., with
no area event information included to VM SC/SGSN.

7b) While the UE is monitoring for the area event to occur, the UE may cancel or terminate the deferred location
request for the change of area on its own behalf by sending the LCS Area Event report with the LDR reference
number, an indication of the cancellation and an appropriate error cause.

8) The SGSN/MSC sends the cancellation acknowledgement to the V-GMLC in the Provide Subscriber Location
Ack, with the LDR reference number and the H-GMLC address.

9) TheV-GMLC sendsthe LCS Cancel Service Response to H-GMLC with the LDR reference number and the H-
GMLC address.

10) H-GMLC sendsthe LCS Cancel Service Response to R-GMLC with the LDR reference number. H-GMLC may
send the LCS Cancel Service Responseto R-GMLC, even if the R-GMLC/LCS client has not requested the
cancellation, see step 3.

11) R-GMLC sendsthe LCS Cancel Service Response to the LCS Client.
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<< Next changed clause >>

9.2.1 Mobile Originating Location Request, Circuit Switched (CS-MO-LR)

The following procedure shown in figure 9.7 allows an UE to request either its own location, location assistance data or
broadcast assistance data message ciphering keys from the network. L ocation assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. The
ciphering key enables the UE to decipher other location assistance data broadcast periodically by the network. The
MO-LR after location update request may be used to request ciphering keys or GPS assistance data using the follow-on
procedure described in TS 24.008 [24]. The procedure may also be used to enable an UE to request that its own location
be sent to an external LCS client.

MSC/
LCSClien] | GMLC MSC SERVER RAN UE
¢
<
2. CM Service Request 1.CM Service Request
< >
3. Authentication, Ciphering or CM Service Accept
<

4. Location Services Invoke

>

5. L ocation Request

6. Messages for individua positioning method:
or transfer of location assistance data

7. Location Report.

8. MAP Subscriber Logation Report

-«

9. Location Informgtion

10. Location InforIaii on ack

11. MAP Subscriber Locgtion Report ack.

12. LCS MO-LR Return Result

13. Release CM, MM, RR({ connections

Figure 9.7: General Network Positioning for CS-MO-LR
9.21.1 Location Preparation Procedure

1) If the UEisinidle mode, the UE requests aradio connection setup and sends a CM service request indicating a
request for a call independent supplementary services to the VM SC/M SC server via RAN.
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2)

3)

4)

5)

RAN shall convey the CM service reguest to the core network. If the UE isin dedicated mode, the UE sends a
CM Service Request on the already established radio connection.

The VM SC/M SC server instigates authentication and ciphering if the UE was in idle mode or returns a Direct
Transfer CM Service Accept if the UE was in dedicated mode. The UE will inform the network about its LCS
capabilities, as described in chapter 6.3.4.

The UE sendsa LCS CS-MO-LR Location Servicesinvoke to the VM SC/MSC server. Different types of
location services can be requested: location of the UE, location of the UE to be sent to an external LCSclient,

| ocation assistance data or broadcast assistance data message ciphering keys. If the UE is requesting its own
location or that its own location be sent to an external LCS client, this message carries L CS requested QoS
information (e.g. accuracy, response time), the requested maximum age of |ocation and the requested type of
location (e.g. “current location”, “current or last known location”). If the UE is requesting that its location be
sent to an external LCS client, the message shall include the identity of the LCS client and may include the
address of the GMLC through which the LCS client should be accessed. If a GMLC addressis not included, the
VM SC/MSC server may assign a GMLC address stored in the VM SC/MSC server. If aGMLC addressis not
available for this case, the VM SC/MSC server shall reject the location request. If the UE is instead requesting

| ocation assistance data or ciphering keys, the message specifies the type of assistance data or deciphering keys
and the positioning method for which the assistance data or ciphering applies. The VMSC/MSC server verifiesin
the UE's subscription profile that the UE has permission to request its own location, request that its location be
sent to an external LCS client or request | ocation assistance data or deciphering keys (whichever applies). If the
UE isrequesting positioning and has an established call, the VM SC/M SC server may reject the request for
certain non-speech call types.

In case the requested type of locationis“current or last known location” and the requested maximum age of
location information is sent from UE, the VM SC/M SC server verifies whether it stores the previously obtained
location estimate of the target UE. If the VM SC/MSC server stores the location estimate and the location
estimate satisfies the requested maximum age of location, this step and steps 6 and 7 may be skipped. Otherwise
the VM SC/M SC server sends a Location Request message to RAN associated with the Target UE. The message
indicates whether alocation estimate or |ocation assistance datais requested and, in GSM, includes the UE's
location capabilities. If the UE's location is requested, the message also includes the requested QoS. If location
assistance datais requested, the message carries the requested types of location assistance data.

9.2.1.2 Positioning Measurement Establishment Procedure

6)

If the UE isrequesting its own location, RAN determines the positioning method and instigates the particular
message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS
43.059 [16]. If the UE isinstead requesting location assistance data, RAN transfers this datato the UE as
described in subsequent clausesin TS 25.305 [1] and TS 43.059 [16] UE.

9.2.1.3 Location Calculation and Release Procedure

7)

8)

9

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, RAN returns a Location Report to the VMSC/MSC server. This
message carries the location estimate or ciphering keys if this was obtained. If alocation estimate or deciphering
keys were not successfully obtained or if the requested | ocation assistance data could not be transferred
successfully to the UE, afailure cause isincluded in the Location Report.

If the UE requested transfer of its|ocation to an external LCS client and alocation estimate was successfully
obtained, the VM SC/M SC server shall send aMAP Subscriber Location Report to the GMLC obtained in step 4
carrying the MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (CS-MO-
LR) and the location estimate and its age. Otherwise, this step and steps 9-11 are skipped.

If theidentified LCS Client is not accessible, this step and step 10 are skipped. Otherwise the GMLC transfers
the location information to the LCS client.

10) If the LCS Client doesn’t support MO-LR (for temporary or permanent reasons) or can’t handle the location

estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signalling that the location estimate of the UE has been
handled successfully.
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11) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to
MSC/MSC server with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location
Report ack to MSC/MSC SERVER. The message shall specify whether the location estimate of the UE has been
handled successfully by theidentified LCS Client, and if not, the corresponding error cause obtained in step 10.

12) The VM SC/M SC server returns a CS-MO-LR Return Result to the UE carrying any location estimate requested
by the UE, ciphering keys or an indicator whether alocation estimate was successfully transferred to the
identified LCS client. If the location estimate was successfully transferred to the identified LCS Client, the CS-
MO-LR Return Result message shall specify whether the location estimate of the UE has been handled
successfully by theidentified LCS Client, and if not, the corresponding error cause obtained in step 11.

13) The VM SC/M SC server may release the CM, MM and radio connections to the UE, if the UE was previously
idle, and the VM SC/MSC server may record bitingcharging information.
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<< Next changed clause >>

9.2.2 Mobile Originating Location Request, Packet Switched (PS-MO-LR)

The following procedure shown in figure 9.8 allows an UE to request either its own location; location assistance data or
broadcast assistance data message ciphering keys from the network. L ocation assistance data may be used subsequently
by the UE to compute its own location throughout an extended interval using a mobile based position method. A
ciphering key enables the UE to decipher other location assistance data broadcast periodically by the network. The
PS-MO-LR may be used to request ciphering keys or GPS assistance data. The procedure may also be used to enable an
UE to request that its own location be sent to an external LCS client.
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Figure 9.8: General Network Positioning for packet switched MO-LR

9.2.2.1 Location Preparation Procedure

1) InUMTS, if the UE isinidle mode, the UE requests a PS signaling connection and sends a Service request
indicating signaling to the SGSN viathe RAN. If the UE already has PS signaling connection, the UE does not
need to send Service request. Security functions may be executed. These procedures are described in
TS 23.060[15]. In GSM this signaling step is not needed.

2) The UE sendsaLCS PS-MO-LR Location Services invoke message to the SGSN. Different types of location
services can be requested: location of the UE, location of the UE to be sent to an external LCS client, location
assistance data or broadcast assistance data message ciphering keys. If the UE is requesting its own location or
that its own location be sent to an external LCS client, this message carries LCS requested QoS information (e.g.
accuracy, response time), the requested maximum age of location and the requested type of location (e.g.
“current location”, “current or last known location”). If the UE isrequesting that its location be sent to an
external LCS client, the message shall include the identity of the LCS client and may include the address of the
GMLC through which the LCS client should be accessed. If a GMLC address is not included, the SGSN may
assign aGMLC address stored in the SGSN. If a GMLC addressis not available for this case, the SGSN shall
reject the location request. If the UE isinstead requesting location assistance data or ciphering keys, the message
specifies the type of assistance data or deciphering keys and the positioning method for which the assistance data
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3

or ciphering applies. The SGSN verifies the subscription profile of the UE and decidesiif the requested serviceis
allowed or not.

In case the requested type of location is*“current or last known location” and the requested maximum age of
location information is sent from UE, the SGSN verifies whether it stores the previously obtained location
estimate of the target UE. If the SGSN stores the location estimate and the location estimate satisfies the
requested maximum age of location, this step and steps 4 and 5 may be skipped. Otherwise the SGSN sends a

L ocation Request message to the RAN associated with the Target UE's location. The message indicates whether
alocation estimate or location assistance data is requested. If the UE'slocation is requested, the message a so
includes the requested QoS. If location assistance data i s requested, the message carries the requested types of

| ocation assistance data. The message carries also location parameters received in the Service Invoke message.

9.2.2.2 Positioning Measurement Establishment Procedure

4)

If the UE is requesting its own location, the actions described in UTRAN Stage 2, TS 25.305[1] or GERAN
stage 2 TS 43.059 [16] are performed. If the UE isinstead requesting location assistance data, the RAN transfers
this data to the UE as described in subsequent clauses. The RAN determines the exact | ocation assistance data to
transfer according to the type of data specified by the UE, the UE location capabilities and the current cell.

9.2.2.3 Location Calculation and Release Procedure

5)

6)

7)

When alocation estimate best satisfying the requested QoS has been obtained or when the requested location
assistance data has been transferred to the UE, the RAN returns a Location Report to the SGSN. This message
carries the location estimate or ciphering keys if this was obtained. If alocation estimate or deciphering keys
were not successfully obtained or if the requested location assistance data could not be transferred successfully
tothe UE, afailure cause isincluded in the Location Report.

If the UE requested transfer of itslocation to an external LCS client and alocation estimate was successfully
obtained, the SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 2 carrying the
MSISDN of the UE, the identity of the LCS client, the event causing the location estimate (MO-LR-PS) and the
location estimate and its age. Otherwise, this step and steps 7-9 are skipped.

If theidentified LCS Client is not accessible, this step and step 8 are skipped. Otherwise the GMLC transfers the
location information to the LCS client.

8) If the LCS Client doesn’'t support MO-LR (for temporary or permanent reasons) or can't handle the location

estimate of the UE, e.g. LCS Client doesn't have the corresponding data of the UE, the LCS Client shall return
the Location Information ack message to the GMLC with a suitable error cause. Otherwise, the LCS Client sends
the GMLC the Location Information ack message signalling that the location estimate of the UE has been
handled successfully.

9) If the identified LCS Client is not accessible, the GMLC sends MAP Subscriber Location Report ack to SGSN

with an appropriate error case. Otherwise, the GMLC shall send MAP Subscriber Location Report ack to SGSN.
The message shall specify whether the location estimate of the UE has been handled successfully by the
identified LCS Client, and if not, the corresponding error cause obtained in step 8.

10) The SGSN returns a Service Response message to the UE carrying any location estimate requested by the UE,

ciphering keys or an indicator whether alocation estimate was successfully transferred to the identified LCS
client. If the location estimate was successfully transferred to the identified LCS Client, the CS-MO-LR Return
Result message shall specify whether the location estimate of the UE has been handled successfully by the
identified LCS Client, and if not, the corresponding error cause obtained in step 9. The SGSN may record
charging information.
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<< Next changed clause >>

Annex F (Informative):
Mechanism for performing Change of Area Event Detection.

Note: the classification (i.e. normative or informative) of this Annex is FFS.

Asdescribed in section 9.1.9 that there may be alternative mechanisms to transfer the deferred MT-LR with Area Event
request to the UE. This annex illustrates one mechanism. In this mechanism a Short Message Service (SMS) isused to
transfer, to the UE/(U)SIM, the Area event detection request viaan (U)SIM Application Toolkit application.

(U)SIM Application Toolkit (USAT) Based Solution

Inthis (U)SAT based solution, the area event detection mechanism relies on the proactive control of the UE by the
(U)SIM using the (U)SAT commands controlled by a specific Change of Area Deferred Location application. Figure
F.1 illustrates one possible method for downloading a change of area event application to the UE, but does not detail the
operation of the application. The details of the application is outside the scope of this specification. Further information
about the possible (U)SAT commands, can be found from TS 31.111.

The following procedure (shown in Figure F.1) replaces Figure 9.6d in clause 9.1.9.

Lcscliet] [ RGMLC | [ H-GMLC | UE/(U)SIM

1. LCS Service Requ»est

|2. Common Procedures for LCS |

3. USAT Application Deliveryl — Change of Area Event
Invoke + Notification

:f. USAT Application Deliveryl Acknowledge

>

<5. LCS Service Resppnse

6. Event Occurs

<7. Change of Area Event Reqjort

8. Privacy Check

9. LCS Service Resppnse
« = <

FigureF.1: (U)SAT Application Download and Change of Area Event Detection Procedure
1) Thisstepisthe sameasstep 1in clause 9.1.9.

2) Thisstepissimilar to step 2 in clause 9.1.9, except the LCS Service Request does not reach the V-GMLC. Also
the H-GMLC may request a trandation of geographic shape to network identities from a GMLC in the network
serving the target UE.

3) Information about the event, the (U)SAT application, that shall trigger the sending of the Location Report shall
be sent to the UE/(U)SIM. If privacy action (notification and/or verification) was requested as aresult of the
privacy check, the H-GMLC shall aso include the required action to the UE/(U)SIM. If notification/verification
isrequired, the request shall indicate the identity of the LCS client, the Requestor Identity (if available), and the
reference number. The mechanism by which the trigger detection is performed via (U)SAT application may be
operator dependent. However, the (U)SAT Application shall contain the following information: reference
number, H-GMLC address, validity period of request, and the area definition (of the target area).

4) If privacy verification was requested, the UE/(U)SIM indicates to its user whether the location request will be
allowed or not allowed in the absence of aresponse and waits for the user to grant or deny permission. If privacy
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5)

6)

8)
9)

verification was requested and the user grants permission, the USAT Application shall be installed and the
UE/(U)SIM then returns an acknowledgement to the H-GMLC indicating permission is granted and (U)SAT
application is successfully installed. If the UE user does not respond after a predetermined time period (and the
request is not allowed in the absence of aresponse) or denies permission, the UE/(U)SIM shall infer a"no
response” condition, the USAT Application is not installed, an appropriate error response is returned to the
GMLC/LCS Client and the remaining steps are skipped. Otherwise the UE/(U)SIM notifies the UE user of the
location request (if required by the privacy action) and shall install the (U)SAT application and acknowledge
successful installation to the H-GMLC, including an indication of “no response” but request is allowed if
necessary. If a any point the (U)SAT application failsto install, due to lack of support or otherwise, the
UE/(U)SIM shall inform the H-GMLC using an appropriate error cause.

The H-GMLC returns a LCS Service Response via R-GML C to the LCS Client to notify whether the request was
successfully accepted/installed or not, without a location estimate. When the R-GMLC returns the LCS Service
Response to the LCS Client, the LDR reference number assigned by the R-GML C shall be included.

The UE/(U)SIM detects the desired change of area event.
The UE/(U)SIM reports the change of area event.
The H-GMLC may perform another privacy check as described in clause 9.1.1.

The H-GMLC then returns a LCS Service Response to the LCS Client viathe R-GMLC, if applicable, asin
9.1.1. When the R-GMLC returns the LCS Service Response to the LCS Client, the LDR reference number that
was sent to the LCS Client in step 5 shall be included. If the GMLC for some other reason decides to not wait
any longer for the requested event to occur (e.g. timer expires), an LCS Service Response shall be returned with
an appropriate error cause indicating termination of the deferred | ocation request.

H-GMLC may be the origination point of the SMS-DELIVER and the USAT Application messages.
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<< First changed clause >>

6.3.5 MSC/VLR

The MSC/V LR contains functionality responsible for UE subscription authorization and managing call-related and
non-call related positioning requests of LCS. The MSC is accessible to the GMLC viathe Lg interface. The LCS
functions of MSC are related to charging and billing, LCS co-ordination, |ocation request, authorization and operation
of the LCS services. If connected to SGSN through the Gs interface, it checks whether the UE is GPRS attached to
decide whether to page the UE on the A/lu or Gsinterface.

The MSC/VLR may inform HLR/HSS about the UE’s LCS Capabilities and may include the | P address of the V-
GMLC associated with the MSC/VLR in the MAP UPDATE LOCATION message, during Registration and Inter MSC
Update Location procedures.

<< Next changed clause >>

6.3.7 SGSN

The SGSN contains functionality responsible for UE subscription authorization and managing positioning requests of
LCS. The SGSN is accessible to the GMLC viathe Lg interface. The LCS functions of SGSN are related to charging
and hilling, LCS co-ordination, location request, authorization and operation of the LCS services.

The SGSN may inform HLR/HSS about the UE’ s LCS Capahilities for GPRS and may include the 1P address of the V-
GMLC associated with the SGSN in the MAP UPDATE GPRS LOCATION message, during Attach and Inter SGSN
Routing Area Update procedures.

The SGSN forwards the circuit-swichedswitched paging request received from the Gsinterface to the BSS/RNC.
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<< Changed clause >>

9.1.1.1 LCS Authorisation request

If the UE subscribers LCS privacy information is kept in the PPR the GMLC (H-GMLC) shall send aLCS
Authorisation request to PPR, see figure 9.1B.

GMLC PPR

1. LCS Authorisation Request

2. LCS Authorisation Response

1)

2)

Figure 9.1B: LCS authorisation in PPR

The GMLC sends the LCS authorisation request to the PPR. The LCS authorisation request carries the type of
location information requested (e.g. current location), the LCS client type, the UE subscriber's identity and
indication whether the request is call/session related or call/session unrelated. The UE subscriber's identity can
be one or both of MSISDN and IMS!. If PMD functionality isintegrated in PPR, the LCS authorization regquest
may carry the pseudonum of the target UE, instead of the verinym. In case GMLC received the LCS client’s
called party number or the APN-NI of the target mobile's session, GMLC shall request both call/session related
and call/session unrelated privacy checksin PPR. In case GMLC did not receive the LCS client's called party
number or the APN-NI of the target mobil€e’'s session, GMLC requests only a call/session unrelated privacy
check in PPR. For avalue added L CS client, the message shall carry the client’s name, the external identity of
the LCS client and the requestor identity (if that is both supported and available). Moreover the message may
also carry the Service Type and the Codeword. This message shall also carry the LCS capabilities of the SGSN
or VMSC/MSC server.

In case the additional privacy check was requested to be performed after the positioning procedure the LCS
Authorisation Request shall also include the location estimate.

If the LCS authorization request contains the pseudonym of the target UE, the PPR with PMD functionality
seeks to determine the verinym of the target UE. PPR performs the privacy check based on the target UE's
privacy profile. The result of that privacy check is sent to GMLC in the LCS Authorisation response. If the
location request is to be barred, the PPR shall send an indication of this within the LCS A uthorisation response
and no other indicators. If requested by the GMLC the PPR shall include two privacy check results for the LCS
Authorisation response, both call/session related and call/session unrelated privacy check results. The response
may also contain information if an additional privacy check is needed when the GMLC has received the location
information of the target UE (e.g. if the target UE allowsiits location information to be given to the LCS client
only when it islocated in certain areas).

If the LCS authorisation request contains the pseudonym of the target UE and the PPR has integrated PMD
functionality, the PPR shall return the target UE's IMSI and/or MSISDN corresponding to the pseudonym in the
LCS authorisation response.

If PPR received information that the visited MSC/SGSN is pre Rel-6 it shall convert-the-external ECS-elienttb
Hate-select a pseudo external |D which shall carry the response of the privacy check. For moreinformation on
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pseudo external |ds, see Annex C.
In case the subscriber changed his privacy information the L CS authorisation response shall be also used to
indicate this to the GMLC.
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**xx%x Eirst modified clause *****

3.1 Definitions

For the purposes of the present document, the foll owing terms and definitions apply:
CAMEL: CAMEL isanetwork functionality, which provides the mechanisms of Intelligent Network to a mobile user

Call Related: any LCSrelated operation which is associated with an established call in CS domain and a session viaan
active PDP context in PS domain.

Codewor d: access code, which is used by a Requestor or LCS Client in order to gain acceptance of alocation request
foraTarget UE. The codeword is part of the privacy information that may be registered by a Target UE user.

Current Location: after alocation attempt has successfully delivered alocation estimate and its associated time stamp,
the location estimate and time stamp is referred to as the "current location" at that point in time

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

Global Positioning System: Global Positioning System (GPS) consists of three functional elements. Space Segment
(satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GPS receiver calculatesits own
position based on the received time differences for several satellites

Immediate location request: location request where a single location response only is required immediately

Initial L ocation: in the context of an originating emergency call the |ocation estimate and the associated time stamp at
the commencement of the call set-up isreferred to as "initial location"”

Last Known Location: current location estimate and its associated time stamp for Target UE stored in the LCS Server
isreferred to as the "last known location™ and until replaced by alater location estimate and anew time stamp is
referred to asthe "last known location”

LCS (LoCation Services): LCSisaservice concept in system (e.g. GSM or UMTS) standardization. LCS specifies al
the necessary network elements and entities, their functionalities, interfaces, as well as communication messages, due to
implement the positioning functionality in a cellular network. Note that LCS does not specify any location based (value
added) services except locating of emergency calls

LCSClient: software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location
information for one or more Mobile Stations. LCS Clients subscribe to LCS in order to obtain location information.
LCS Clients may or may not interact with human users. The LCS Client is responsible for formatting and presenting
data and managing the user interface (dialogue). The LCS Client may reside in the Mobile Station (UE)

LCSClient Accessbarringlist: optional list of MSISDNs per LCS Client where the LCS Client is not allowed to
locate any MSISDN therein

LCSClient Subscription Profile: collection of subscription attributes of LCS related parameters that have been agreed
for a contractual period of time between the LCS client and the service provider

LCS Feature: capability of a PLMN to support LCS Client/server interactions for locating Target UES

L CS Server: software and/or hardware entity offering LCS capabilities. The LCS Server accepts requests, services
requests, and sends back responses to the received requests. The LCS server consists of LCS components, which are
distributed to one or more PLMN and/or service provider

Local Information: information related to a given location, or general information, which is made available in agiven
location

Local Service: service, which can be exclusively provided in the current serving network by a VValue added Service
Provider

Location (Based) Application: location application is an application software processing location information or
utilizing it in some way. The location information can be input by a user or detected by network or UE. Navigation is
one location application example
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L ocation Based Service (LBS): service provided either by teleoperator or a3 party service provider that utilizes the
available location information of the terminal. Location Application offers the User Interface for the service. LBSis
either apull or a push type of service (see Location Dependent Services and L ocation Independent Services). In
ETSI/GSM documentation of SOLSA, LBSis called "Location Related Service". ETSI and/or 3GPP -wide terminology
harmonization is expected here

L ocation Dependent Service: service provided either by teleoperator or a3 party service provider that is available
(pull type) or is activated (push type) when the user arrives to a certain area. It doesn't require any subscription in
advance, but the push type activation shall be confirmed by the user. The offered service itself can be any kind of
service (e.g. apublic Xerox machine or the discount list in a store)

L ocation Estimate: geographic location of an UE and/or avalid Maobile Equipment (ME), expressed in latitude and
longitude data. The Location Estimate shall be represented in awell-defined universal format. Trandation from this
universal format to another geographic location system may be supported, although the details are considered outside
the scope of the primitive services

L ocation Independent Service: service provided either by teleoperator or a3 party service provider that is available
and therefore can be activated anywhere in the network coverage. It is activated by the user's request or by other user's
activated service, and therefore it requires a subscription in advance (pull type). The offered service itself can be any
kind of service (e.g. MMS, SWDL, or LBS!)

M obile Assisted positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the
UE provides position measurements to the network for computation of alocation estimate by the network. The network
may provide assistance data to the UE to enable position measurements and/or improve measurement performance

M obile Based positioning: any mobile centric positioning method (e.g. IPDL-OTDOA, E-OTD, GPS) in which the UE
performs both position measurements and computation of alocation estimate and where assistance data useful or
essential to one or both of these functionsis provided to the UE by the network. Position methods where an UE
performs measurements and location computation without network assistance data are not considered within this
category

Mabile Station: mobile station (MS) consists of Mobile or User Equipment (ME or UE) with avalid SIM or USIM
attached. The abbreviation "UE" in this specification refers both to MS and User Equipment, see below.

Non-dialable call back number: In case of a SIM-less emergency call, a non-dialable callback number shall be used to
identify the target UE. The format and structure of the non-diaable callback number is according to national or regional
regulations.

PLMN Access barring list: optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any
MSISDN therein except for certain exceptional cases

Positioning (/location detecting): positioning is a functionality, which detects a geographical location (of e.g. amobile
terminal)

Positioning method (/locating method): method or technical solution, which is used to get an estimate of the target
mobile's geographical |ocation. For example positioning methods based on radio cell coverage, GPS or Assisted GPS
methods, which are based on the Time-Of-Arrival (TOA) algorithm, and OTDOA or E-OTD methods, which are based
on the Time-Difference-Of-Arrival (TDOA) algorithm. The positioning methods are further described in UTRAN Stage
2, TS25.305[1] and GERAN Stage 2, TS 43.059 [16].

Predefined area: geographical area, which isnot related to cell or radio coverage. The mobile may take special action
when it recognisesiit has entered or left a predefined area

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to
locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a
contractual period of time agreed between the target UE and the service provider

Privacy Exception List: list consisting of various types of privacy classes (i.e. operator related, personal etc.). Certain
types of classes may require agreement between the service provider and the target UE
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Privacy Profile Register, PPR: The PPR stores privacy information of the target mobile. The PPR also executes
privacy checks and sends the privacy check resultsto other network elements using the L pp interface. PPR may be a
standal one network entity or the PPR functionality may be integrated in H-GMLC.

Prohibited area: areawhere the mobile must not activate its transmitter. The Prohibited area may be a Predefined area
described above or related to radio cell(s)

Pseudo-external identity: The pseudo-external identity is not the identity of real external LCS client but the identity,
which is used for notifying the result of the enhanced privacy check. The pseudo-external identity shall keep the
compatibility with pre Rel-6 privacy mechanisms, which does not understand privacy check result made by H-
GMLC/PPR. Each operator definesits own the pseudo-external identities.

Pseudonym: A fictitious identity, which may be used to conceal the true identity (i.e. MSISDN and IMSI) of atarget
UE from the requestor and the LCS client.

Pseudonym mediation device: functionality that verifies pseudonyms to verinyms

Request id: identity which is used to identify the correspondence of alocation request to multiple responses when the
Response method is ASYNC. Each receiving GMLC (R-GMLC or V-GMLC or H-GMLC) alocates and maintains the
Request id to identify each ASYNC location request, and includes it in the responses to the source entity of the location
request (i.e. LCSclient or GMLC).

Requestor: the originating entity which has requested the location of the target UE from the LCS client.
Requestor |dentity: Thisidentifier isidentifying the Requestor and can be e.g. MSISDN or logical name.

Response method: method how a GMLC, which receives a location request message from another entity (i.e. LCS
client or GMLC), responds to the location request. There are two methods, synchronous (SY NC) and asynchronous
(ASYNC). When the requesting entity wishes multiple responses (either about one or several target UE’ slocation) to a
single location request the procedure is ASY NC and when the requesting entity wishes a single response the procedure
is SYNC. The source entity of the location request (i.e. LCS client or GMLC) can choose a preferred method and
informs the method to the receiving GMLC. However, the selection of the method used is made by the receiving GMLC
and when the ASYNC method is selected the Request id is notified to the source entity. The receiving GMLC can turn a
SYNC request into an ASYNC procedure, e.g. in an overload situation, and the source entity (i.e. LCS client or GMLC)
should be able to receive multiple responses even though the request was SYNC.

Service Area ldentifier (SAl): information, which is used to identify an area consisting of one or more cells belonging
to the same Location Area, seeref. [14]. Such an area is called a Service Area and can be used for indicating the
location of a UE to the CN. For this specification, only a Service Areathat is defined to be applicable to the PS and CS
domains shall be used.

Service cover age: alist of country codes where an LCS client offersits|ocation services.
Service Type: attribute of specific location based service provided by the LCS client, asdefined in TS 22.071.

Serving cell identity: the Cell Global Identification (CGl), see ref [17], of the cell currently used by the target UE, e.q.
for an emergency call in A-mode.

Subscription Profile: profile detailing the subscription to various types of privacy classes

Target area: geographical areawhichis used for change of areatype deferred location request. The target areais
defined by LCSclient and is expressed as geographical area using a shape defined in TS 23.032, as a geographical area
using local coordinate system, as a country code, asaPLMN identity or as a geopolitical name of the area (e.g.
London).

Target UE: UE being positioned

User Equipment: term 'User Equipment’, or 'UE', should for GSM be interpreted as'MS, asdefined in
GSM TS 04.02 [19]. UE in this specification may also refer to a Mobile Equipment or User Equipment used for
emergency calls, that do not have valid SIM or USIM

Verinym: Trueidentity, i.e. MSISDN or IMSI, of the target UE
Further UMTS related definitions are givenin 3G TS 22.101.
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**xxx Next modified clause *****

3.3

Abbreviations

For the purposes of the present document, the foll owing abbreviations apply:

2G-
3G-
AC

Al
ANM
APN
APN-NI
ARIB
ATD
BCCH
BER
BSS
BTS
CAMEL
CAP
CM

CN
CSE
DL
DRNC
E-OTD
FER
GERAN
GGSN
GMLC
GPRS
GPS
HE
H-GMLC
HSS
HLR
HPLMN
IMEI
IMSI
IP
IPDL
LA
LAF
LBS
LCAF
LCCF
LCCTF
LCF
LCZTF
LCS
LDR
LIR
LMU
LSAF
LSBcF
LSBF
LSCF
LSCTF
LSOF

Second Generation

Third Generation

Admission Control

Application Interface (prefix to interface class method)
Answer Message (I1SUP)

Access Point Name

APN Network Identifier

Association of Radio Industries and Business
Absolute Time Difference

Broadcast Control Channel

Bit Error Rate

Base Station Subsystem

Base Transceiver Station

Customised Application For Mobile Network Enhanced Logic
CAMEL Application Part

Connection Management

Core Network

Camel Service Environment

Downlink

Drift RNC

Enhanced Observed Time Difference

Frame Error Rate

GSM EDGE Radio Access Network
Gateway GPRS Support Node

Gateway MLC

General Packet Radio Service

Globa Positioning System

Home Environment

Home-GMLC

Home Subscriber Server

Home Location Register

Home Public Land Mobile Network
International Mobile Equipment |dentity
International Mobile Subscriber Identity
Internet Protocol

Idle Period Downlink

Location Application

Location Application Function

L ocation Based Services

Location Client Authorization Function
Location Client Control Function

Location Client Co-ordinate Transformation Function
Location Client Function

Location Client Zone Transformation Function
LoCation Services

Location Deferred Request

Location Immediate Request,

L ocation Measurement Unit

L ocation Subscriber Authorization Function
Location System Broadcast Function
Location System Billing Function

L ocation System Control Function

L ocation System Co-ordinate Transformation Function
Location System Operation Function
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LSPF L ocation Subscriber Privacy Function
LSTF L ocation Subscriber Tranglation Function
MAP Mobile Application Part

ME Mobile Equi pment

MEXE Mobile Execution Environment

MLC Mobile Location Center

MLP Mobile Location Protocol

MM Mobility Management

MO-LR Mobile Originated Location Request

MS Mobile Station

MSC Mobile services Switching Centre
MSISDN Mobile Station Integrated Services Data Network
MT-LR Mobile Terminated Location Request
NA-ESRD North American Emergency Service Routing Digits
NA-ESRK North American Emergency Service Routing Key
NI-LR Network Induced Location Request

OSA Open Service Architecture

OTDOA Observed Time Difference Of Arrival

PC Power Control

PCF Power Calculation Function

PLMN Public Land Mobile Network

PMD Pseudonym mediation device functionality
POI Privacy Override Indicator

PPR Privacy Profile Register

PRCF Positioning Radio Co-ordination Function
PRRM Positioning Radio Resource Management
PSE Personal Service Environment

PSMF Positioning Signal Measurement Function
PSTN Public Switched Telephone Network

QoS Quality of Service

RA Routing Area

RACH Random Access Channel

RAN Radio Access Network

RANAP Radio Access Network Application Part
R-GMLC Requesting-GMLC

RIS Radio Interface Synchronization

RNC Radio Network Controller

RRM Radio Resource Management

RTD Real Time Difference

SAl Service Area | dentifier

SAT SIM Application Tool-Kit

SCCP Signalling Connection Control Part

SCS Service Capability Server

SGSN Serving GPRS Support Node

Sl Service Interface (prefix to interface class method)
SIM Subscriber Identity Module

SIR Signal Interference Ratio

SLPP Subscriber LCS Privacy Profile

SMLC Serving Mobile Location Center

SMS Short Message Service

SP Service Point

SRNC Serving RNC

SS7 Signaling System No 7

TA Timing Advance

TMSI Temporary Mobile Subscriber Identity
TOA Time Of Arriva

ubDT SCCP Unitdata message

UE User Equipment

UL Uplink

UMTS Universal Mobile Telecommunication System
UsiM Universal Subscriber Identity Module
U-TDOA Uplink Time Difference of Arrival
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UTRAN Universal Terrestrial Radio Access Network
VASP Value Added Service Provider

V-GMLC Visited -GMLC

VHE Virtua Home Environment

WCDMA Wideband Code Division Multiple Access

Further GSM related abbreviations are given in GSM 01.04. Further UMTS related abbreviations are given in
3G TS21.905[3].
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**xxx Next modified clause *****

9.1.5 Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.

HLR/ VMSC/MSC

LCSClient|  [GMLC| HSS | | Saver RAN UE

1. CM Service Reguest

2. (CM Service Request)

3. Emergency Cdl Origination

4. Location Request

5. Messages for individua positioning methods

4_—_

6. Location Report

7. MAP Subscriber Location|Report

8. MAP Subscriber Location|Report ack

9. Location Information

< >

10. Emergengy Call Release

11. MAP Subscriber Location Report

>

12. MAP Subscriber Location Report ack

Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.15.1 Location Preparation Procedure

1) Aninitialy idle UE requests radio connection setup indicating arequest for an Emergency Service cal to the
VMSC/MSC server via RAN.

2) RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

3) Theemergency call procedureisapplied. The VMSC/MSC server determines based on the serving cell the
appropriate emergency services client. The VM SC/MSC server, RAN and UE continue the normal procedure for
emergency call origination towards that emergency services client. Depending on local regulatory requirements,
the sending of call setup information into the PSTN may be delayed until either the UE's | ocation has been
obtained or the location attempt has failed or a PLMN defined timer has expired before location was obtained. |f
the serving cell serves an area that contains the service domain of multiple emergency services clients, the
VM SC/MSC server may delay call setup and invoke location based routing procedures described in section
9.1.5A. Call setup information sent into the PSTN may include the UE location (if already obtained) plus

3GPP
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4)

information that will enable the emergency service provider to request UE location at alater time (e.g. NA-
ESRD or NA-ESRK in North America).

At any time after step 2, the VM SC/MSC server may initiate procedures to obtain the UE's location. These
procedures may runin paralel with the emergency call origination. The VM SC/M SC server sends a Location
Reqguest message to RAN associated with the UE's current location area (see step 6 for aMT-LR). This message
includes the QoS required for an emergency call.

9.15.2 Positioning Measurement Establishment Procedure

5)

RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5.3 Location Calculation and Release Procedure

6)

8)

9

When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server in a Location Report. The information of the positioning method used may be returned with
the location estimate. If alocation estimate could not be obtained, the RAN returns alocation response
containing afailure cause and no location estimate.

Depending on local regulatory requirements, the VM SC/MSC server may send a MAP Subscriber Location
report to a GMLC associated with the emergency services provider to which the emergency call has been or will
be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry
the MSISDN, IMSI and IMEI of the calling UE, and-the information about the positioning method used_and the
serving cell identity or SAI of the UE. In North America, any NA-ESRD and any NA-ESRK that may have been
assigned by the VM SC/M SC server shall be included. The message shall also indicate the event that triggered
the location report. If location failed (i.e. an error result was returned by RAN in step 6), an indication of failure
rather than a location estimate may be sent to the GMLC: the indication of failureis conveyed by not including a
location estimate in the MAP Subscriber Location Report.

The GMLC acknowledges receipt of the location information. For a North American Emergency Services call,
the GMLC shall store the location information for later retrieval by the emergency services LCS client.

The GMLC may optionally forward the information received in step 8 to the emergency services LCS client. For
aNorth American emergency services call the client is expected to obtain the location information by requesting
it from the GMLC. The information about the positioning method used may be sent with the location
information from the GMLC to the LCS client.

10) At some later time, the emergency services call isreleased.

11) For aNorth American Emergency Services call, the MSC/M SC server sends another MAP Subscriber Location

Report to the GMLC. This message may include the same parameters as before except that there is no position
estimate and an indication of emergency call termination isincluded.

12) The GMLC acknowledges the MSC/M SC server notification and may then release all information previously

stored for the emergency call.

**xxx Next modified clause *****
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9.1.5A NI-LR using Location Based Routing — applicable to North American
Emergency Calls only

Figure 9.4A illustrates positioning for an emergency service call using location based routing.

vmsc/
Cliet | |GMLC| MSC SERVER | | RAN UE
-
1. CM Service Request
«—

2. (CM Service Request)

—

3. Location Request

4. Nlessages for individual positioning methods

4_—_

5. Location Report

<

6. MAP Subscriber Location Report

7. MAP Subscriber Location Report ack >

8. Emergency Call Origination
9. Provide Subscriber Location >
10. Location Request
11. Messages for individual positioning methods
12. Location Report
13. Provide Subscriber Location ack

14. Emergency Call Release

15. MAP Subscriber Location Report

>

16. MAP Subscriber Location Report ack

Figure 9.4A: Positioning for a NI-LR Emergency Service Call using Location Based Routing
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9.1.5A.1 Location Preparation Procedure

1) Aninitialy idle UE reguests radio connection setup indicating arequest for an Emergency Service cal to the
VMSC/MSC server via RAN.

2) RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a
radio connection.) The UE may identify itself usinga TMSI, IMSI or IMEI.

3) The VMSC/MSC server determines that the serving cell serves an areathat contains portions of multiple
emergency serviceszones. Therefore, the VMSC/MSC server delays call setup and initiates procedures to
obtain the UE's location for routing the emergency call to the emergency services LCS client. The VM SC/MSC
server sends a Location Request message to RAN associated with the UE's current location area. This message
includes the type of location information requested, the UE’ s location capabilities and a QoS with low delay and
low horizontal accuracy.

9.1.5A.2 Positioning Measurement Establishment Procedure

4) RAN determines the positioning method and instigates the particular message sequence for this method, as
specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5A.3 Location Calculation and Release Procedure

5) When alocation estimate best satisfying the requested QoS has been obtained, RAN returnsit to the
VMSC/MSC server. If alocation estimate could not be obtained, the RAN returns a location response containing
afailure cause and no location estimate.  If afailureisreceived, the VMSC/MSC server initiates emergency
call setup using the normal NI-LR procedures.

6) The VMSC/MSC server sends aMAP Subscriber Location Report to a GMLC associated with the emergency
services provider to which the emergency call will be sent. This message shall carry any location estimate
returned in step 5, the age of this estimate and may carry the MSISDN, IMSI, are-IMEI of the calling UE and
the serving cell identity or SAI of the UE. The message shall also indicate the event that triggered the location
report. Any NA-ESRD and NA-ESRK that was assigned by the VMSC/MSC server shall beincluded. The
message shall also include an indication that the VMSC/MSC server supports the capability to replace NA-
ESRK value with the one assigned by the GMLC.

7) The GMLC trandates the location estimate into a zone identity and assigns a NA-ESRK, which was regquested
by the VMSC/MSC server. The GMLC shall include the NA-ESRK value in the MAP Subscriber Location
Report ack and send it to the VM SC/M SC server. The GMLC stores the assigned NA- ESRK and any NA-ESRD
that was sent by the VM SC/M SC server in step 6.

9.1.5A4 Location Preparation Procedure

8) The emergency call procedureisapplied. The VMSC/MSC server, RAN and UE continue the normal procedure
for emergency call origination towards the appropriate emergency services client. Call setup information sent
into the PSTN may include the UE location plus information that will enable the emergency service provider to
request UE location at alater time (NA-ESRD or NA-ESRK in North America). The NA-ESRK used shall be
the one received from the GMLC. If aNA-ESRK is not received from the GMLC then the VM SC/MSC server
shall use the default NA-ESRK for the call asin 9.1.5.1 step 3.

9) At any time after step 6, the GMLC may send a MAP Provide Subscriber Location message to the VM SC/MSC
server.  This message includes a QoS with higher delay and higher horizontal accuracy required for an
emergency call.

If the GMLC is capable of determining whether the initial location satisfies the higher accuracy requirements for
an emergency call, then the GMLC may not need to request for a higher accuracy location.

10) The VM SC/M SC server sends a Location Request message to RAN.  This message includes the type of
location information requested, the UE’ s | ocation capabilities and requested higher accuracy QoS.

9.1.5A.5 Positioning Measurement Establishment Procedure

11) same as step 4.
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9.1.5A.6 Location Calculation and Release Procedure

12)same as step 5.

13) The VM SC/M SC server returns the location information and its age, and the serving cell identity or SAI of the
UE tothe GMLC. The GMLC shall store the location information for later retrieval by the emergency services

LCSclient.

14) same as step 10 for normal NI-LR.
15) same as step 11 for normal NI-LR.

16) same as step 12 for normal NI-LR.

ek Next modified clause *****

9.1.7 Packet Switched Network Induced Location Request (PS-NI-LR)

Figure 9.6 illustrates a network induced location request from the SGSN. This procedure may be used e.g. for
positioning of an emergency call.

/
LCS Client GMLC :Iég SGSN RAN @

1. Location Request

\ 4

2. Messages for individual
positioning methods

3. Location Report

>
l

4. Subscriber LCS [Report

d
al

5. Subscriber LCS [Report ACK

\ 4

6. Location Information

>
N

Figure 9.6: Network Induced Location Request

1) The SGSN sends a L ocation Request message to the RAN. This message indicates the type of location
information reguested and requested QoS.
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9.1.7.1 Positioning Measurement Establishment Procedure

2)

If the requested location information and the location accuracy within the QoS can be satisfied based on
parameters received from the SGSN and the parameters obtained by the RAN e.g. cell coverage and timing
information (i.e. RTT or TA), the RAN may send a Location Report immediately. Otherwise, the RAN
determines the positioning method and instigates the particular message sequence for this method. If the position
method returns position measurements, the RAN uses them to compute a location estimate. If there has been a
failure to obtain position measurements, the RAN may use the current cell information and, if available, RTT or
TA value to derive an approximate location estimate. If an already computed location estimate is returned for an
UE based position method, the RAN may verify consistency with the current cell and, if available, RTT or TA
value. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time
gill remains, the RAN may instigate a further location attempt using the same or a different position method. If a
vertical location co-ordinate is requested but the RAN can only obtain horizontal co-ordinates, these may be
returned.

9.1.7.2 Location Calculation and Release Procedure

3)

4)

5)

6)

When alocation estimate best satisfying the requested QoS has been obtained, the RAN returns a Location
Report to the SGSN. This message carries the location estimate that was obtained. If alocation estimate was not
successfully obtained, afailure cause isincluded in the Location Report.

The SGSN shall send a MAP Subscriber Location Report to the GMLC obtained in step 1 carrying the MSISDN
or PDP address of the UE, the identity of the LCS client, the event causing the location estimate (NI-LR-PS) and
the location estimate and its age. The serving cell identity or SAI of the UE may be sent with the location
information.

The GMLC shall acknowledge receipt of the location estimate provided that it serves the identified LCS client
and the client is accessible.

The GMLC may transfer the location information to the LCS client either immediately or upon request from the
client.
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