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7.11.4 Procedures in the BSC

7.11.4.1 General Procedures

The BSC serving atarget M S shall supervise any network or MS location service procedure, including transfer of
positioning assistance datato an M S, and shall only allow one such procedure to be active at any time. If a new
procedure isinstigated by the SMLC for any target MS, the BSC shall cancel any previous procedure without notifying
the SMLC or target MS. The new procedure shall then be treated according to the prevailing conditions— e.g. may be
rejected if a previous TOA handover attempt was not yet completed. If alocation information transfer to an MS
initiated by an SMLC is not active, the BSC shall discard any RRLP message or message segment received from the
MS. This precludes the initiation of any location service procedure from an MS.

Depending on the location procedure and its current state of execution, a serving BSC may chose to defer certain radio
related events (e.g. handover) to avoid interference with location — refer to the later sections for each position method.
A serving BSC shall abort all existing location related procedures for a particular target MS without notifying an NSS
based SMLC or target MS if the DCCH to the target MS or the SCCP connection to the VM SC or a BSS based SMLC
isreleased. In the event of an abort with aBSS based SMLC, the BSC shall attempt to notify the SMLC using a
BSSMAP-LE Perform Location Abort.

7.11.4.2 Rejection of an SMLC Positioning Request

The BSC may reject any request from an SMLC for positioning or transfer of assistance datafor atarget MSif the
request cannot be performed for reasons other than interaction with handover or other RR management. If the request is
rejected, the BSC shall return a BSSLAP Reject to the SMLC containing the cause of rejection.

7.11.4.3 Interaction with Inter-BSC or Inter-MSC Handover

The BSC shall reject any request from an SMLC for positioning or transfer of assistance data while an inter-BSC or
inter-M SC handover procedure is ongoing and shall return aBSSLAP Abort to the SMLC.

The BSC shall terminate any network or MS positioning procedure or any transfer of RRLP assistance dataaready in
progress if inter-BSC or inter-M SC handover is needed and is not precluded by the particular location procedure and its
current state. When alocation procedure is terminated and there is an active BSSLAP transaction, the BSC shall return
aBSSLAP Abort message to the SMLC after the BSSMAP Handover Required has been sent to the serving MSC. The
BSSLAP Abort shall contain the cause of the location procedure failure. When alocation procedure is terminated and
there is no active BSSL AP transaction, the BSC shall send a BSSAP-LE Perform Location Abort message to the SMLC
after the BSSM AP Handover Required has been sent to the serving MSC.

7.11.44 Interaction with Intra-BSC Handover and other RR Management Procedures

The BSC shall reject any request from an SMLC for positioning or transfer of assistance data while an intra-BSC
handover or other intra-BSC RR management procedure involving the target MSis ongoing and shall return aBSSLAP
Reset to the SMLC when the handover or other RR management procedure is completein the BSC. If the handover or
other RR management proceduresr-has timesd out in the BSC, the BSC shall instead return either a BSSLAP Reset or a
BSSLAP Abort to the SMLC.-

The BSC shall terminate any network or MS positioning procedure or any transfer of RRLP assistance data already in
progress if an intra-BSC handover or other intra-BSC RR management procedure is needed and is not precluded by the
particular location procedure and its current state. When location procedure is terminated, the BSC shall return a
BSSLAP Reset message to the SMLC after the intra-BSC handover or other RR management procedure is completein
the BSC. If the intra-BSC handover or other RR management procedureor-has timesd out in the BSC, the BSC shall
instead return either a BSSLAP Reset or a BSSLAP Abort to the SMLC. The BSSLAP Reset shall contain a cause
indication, the current serving cell identity and may contain measurement information for the target MS (e.g. TA value).
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7.11.45 Priority of Handover and Other RR Management Procedures

If the transfer of RRLP messages between an SMLC and target MSisinterrupted by intra-BSC handover, inter-BSC
handover or any other intra-BSC RR management procedure, the BSC shall avoid delay to the handover or RR
management procedure by employing the preemption capability defined in GSM 04.06 and 04.08. This allows an RR
Handover Command or other RR management command sent to the target M S to be assigned a“high” priority at the
datalink level enabling preemption of “low” priority RR Application Information messages (carrying RRLP messages)
which may have been sent earlier. This procedure ensures that any RRLP data till untransmitted to the MS will be
preempted (and discarded) by the datalink layer in the BTS prior to transmission of the Handover Command or other
RR Management command.

7.11.4.6 Interaction with Segmentation

When requested to transfer a segmented RRL P message between an SMLC and target MS, the BSC shall discard all
received RRLP segmentsiif the transfer procedure in the BSC cannot be supported or is aborted. The BSC need not wait
until all RRLP segments are received before notifying the SMLC of the failure of the RRLP procedure with a BSSLAP
Abort, Reject or Reset message.

If alocation service procedure for atarget MSis not currently underway or previoudly failed, the BSC shall discard all
BSSLAP segments received from an SMLC for thisMS until it receives the first or only segment of anew BSSLAP
message. Once a location service procedure has been started involving RRLP message transfer to atarget MS, the BSC
shall discard all RRLP segments received from the MS until it receivesthe first or only segment of a new RRLP
message. The new RRLP message shall then be treated according to the state of the RRLP message transfer as
described in section 7.7.

Further details regarding transfer and segmentation of RRLP messages between a BSC and M S can be found in GSM
04.08.

7.11.4.7 Overload

The BSC may indicate an inability to support location due to overload by rejecting with a cause indicating congestion a
BSSMAP Perform Location request received from the MSC. If aBSS based SMLC has rejected a request from the BSC
to perform location with a cause indicating congestion, the BSC shall convey the rejection and cause to the MSC if the
request was MSC initiated. If the request was initiated by the BSC, the BSC may reduce the frequency of its location
requests to the SMLC according to the rulesin GSM 09.31, which give precedence to location service requests with a
higher priority.

10.6  Error Handling for E-OTD and GPS

This section describes error handling for positioning and transfer of assistance datafor E-OTD and GPS. For a
description of error handling involving segmentation, refer to section 7.11.4.

Casel: Whenthe RRLP request comesto BSC for E-OTD and GPS, The BSC will send aBSSLAP reject
message to SMLC if the request cannot be supported in the BSC for reasons other than an ongoing intra
BSC or inter BSC handover or other ongoing RR management procedure. For an ongoing intraBSC HO
or other RR management procedure, the BSC shall return a BSSL AP Reset when the handover or RR
management procedure is complete. The SMLC may then start the RRLP request (if thereistime) again.
For ongoing inter-BSC HO, the SMLC-BSC shall return a BSSLAP Abort. The location service request
may then restart from either the LCS Client or VM SC).

Case2: When the RRLP request comesto BSC from SMLC, BSC sends the "RRLP request” to the MSiif thereis
no ongoing HO or other RR management procedure at that point. If an intra-BSC HO or other RR
management procedure isinitiated in BSC, the BSC sends the HO or other RR management command to
MS. A timer will then be started in BSC, the duration of which is network dependent, but typically 6 (six)
seconds. Upon receiving the HO of other RR management command, the MS will stop the location
procedure and start on handover or other RR management procedure, since this has higher priority than
location. The MS will then send the HO complete or other RR management response message to BSC.
When this message is received before the expiration of BSC timer, a BSSLAP Reset message will be sent
to SMLC from BSC. The Reset will tell SMLC to start another location service request if there is enough
time.
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Case3: Duringintra-BSC HO or other intra-BSC RR management procedure, if aHO complete or RR
management procedure completion was not received in BSC and the corresponding timer expired. In this
case areset or abort message will be sent to SMLC indicating M S timeout. The location service may then
restart from either the SMLC if areset was sent or from the LCS Client or VM SC if an abort was sent.

Case4: If aninter-BSC (or inter-M SC) handover is needed during a location procedure or if the BSC times out on
an RRLP response from the target MS, the BSC shall send a BSSLAP Abort to the SMLC. The location
service attempt may then be restarted from either the LCS Client or VM SC.

10.6.2 BSS based SMLC

Figure 59
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7.11.4 Procedures in the BSC

7.11.4.1 General Procedures

The BSC serving atarget M S shall supervise any network or MS location service procedure, including transfer of
positioning assistance datato an M S, and shall only allow one such procedure to be active at any time. If a new
procedure isinstigated by the SMLC for any target MS, the BSC shall cancel any previous procedure without notifying
the SMLC or target MS. The new procedure shall then be treated according to the prevailing conditions— e.g. may be
rejected if a previous TOA handover attempt was not yet completed. If alocation information transfer to an MS
initiated by an SMLC is not active, the BSC shall discard any RRLP message or message segment received from the
MS. This precludes the initiation of any location service procedure from an MS.

Depending on the location procedure and its current state of execution, a serving BSC may chose to defer certain radio
related events (e.g. handover) to avoid interference with location — refer to the later sections for each position method.
A serving BSC shall abort all existing location related procedures for a particular target MS without notifying an NSS
based SMLC or target MS if the DCCH to the target MS or the SCCP connection to the VM SC or a BSS based SMLC
isreleased. In the event of an abort with aBSS based SMLC, the BSC shall attempt to notify the SMLC using a
BSSMAP-LE Perform Location Abort.

7.11.4.2 Rejection of an SMLC Positioning Request

The BSC may reject any request from an SMLC for positioning or transfer of assistance datafor atarget MSif the
request cannot be performed for reasons other than interaction with handover or other RR management. If the request is
rejected, the BSC shall return a BSSLAP Reject to the SMLC containing the cause of rejection.

7.11.4.3 Interaction with Inter-BSC or Inter-MSC Handover

The BSC shall reject any request from an SMLC for positioning or transfer of assistance data while an inter-BSC or
inter-M SC handover procedure is ongoing and shall return aBSSLAP Abort to the SMLC.

The BSC shall terminate any network or MS positioning procedure or any transfer of RRLP assistance dataaready in
progress if inter-BSC or inter-M SC handover is needed and is not precluded by the particular location procedure and its
current state. When alocation procedure is terminated and there is an active BSSLAP transaction, the BSC shall return
aBSSLAP Abort message to the SMLC after the BSSMAP Handover Required has been sent to the serving MSC. The
BSSLAP Abort shall contain the cause of the location procedure failure. When alocation procedure is terminated and
there is no active BSSL AP transaction, the BSC shall send a BSSAP-LE Perform Location Abort message to the SMLC
after the BSSM AP Handover Required has been sent to the serving MSC.

7.11.44 Interaction with Intra-BSC Handover and other RR Management Procedures

The BSC shall reject any request from an SMLC for positioning or transfer of assistance data while an intra-BSC
handover or other intra-BSC RR management procedure involving the target MSis ongoing and shall return aBSSLAP
Reset to the SMLC when the handover or other RR management procedure is completein the BSC. If the handover or
other RR management proceduresr-has timesd out in the BSC, the BSC shall instead return either a BSSLAP Reset or a
BSSLAP Abort to the SMLC.

The BSC shall terminate any network or MS positioning procedure or any transfer of RRLP assistance data already in
progress if an intra-BSC handover or other intra-BSC RR management procedure is needed and is not precluded by the
particular location procedure and its current state. When location procedure is terminated, the BSC shall return a
BSSLAP Reset message to the SMLC after the intra-BSC handover or other RR management procedure is completein
the BSC. If the intra-BSC handover or other RR management procedureor-has timesd out in the BSC, the BSC shall
instead return either a BSSLAP Reset or a BSSLAP Abort to the SMLC. The BSSLAP Reset shall contain a cause
indication, the current serving cell identity and may contain measurement information for the target MS (e.g. TA value).
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7.11.45 Priority of Handover and Other RR Management Procedures

If the transfer of RRLP messages between an SMLC and target MSisinterrupted by intra-BSC handover, inter-BSC
handover or any other intra-BSC RR management procedure, the BSC shall avoid delay to the handover or RR
management procedure by employing the preemption capability defined in GSM 04.06 and 04.08. This allows an RR
Handover Command or other RR management command sent to the target M S to be assigned a“high” priority at the
datalink level enabling preemption of “low” priority RR Application Information messages (carrying RRLP messages)
which may have been sent earlier. This procedure ensures that any RRLP data till untransmitted to the MS will be
preempted (and discarded) by the datalink layer in the BTS prior to transmission of the Handover Command or other
RR Management command.

7.11.4.6 Interaction with Segmentation

When requested to transfer a segmented RRL P message between an SMLC and target MS, the BSC shall discard all
received RRLP segmentsiif the transfer procedure in the BSC cannot be supported or is aborted. The BSC need not wait
until all RRLP segments are received before notifying the SMLC of the failure of the RRLP procedure with a BSSLAP
Abort, Reject or Reset message.

If alocation service procedure for atarget MSis not currently underway or previoudly failed, the BSC shall discard all
BSSLAP segments received from an SMLC for thisMS until it receives the first or only segment of anew BSSLAP
message. Once a location service procedure has been started involving RRLP message transfer to atarget MS, the BSC
shall discard all RRLP segments received from the MS until it receivesthe first or only segment of a new RRLP
message. The new RRLP message shall then be treated according to the state of the RRLP message transfer as
described in section 7.7.

Further details regarding transfer and segmentation of RRLP messages between a BSC and M S can be found in GSM
04.08.

7.11.4.7 Overload

The BSC may indicate an inability to support location due to overload by rejecting with a cause indicating congestion a
BSSMAP Perform Location request received from the MSC. If aBSS based SMLC has rejected a request from the BSC
to perform location with a cause indicating congestion, the BSC shall convey the rejection and cause to the MSC if the
request was MSC initiated. If the request was initiated by the BSC, the BSC may reduce the frequency of its location
requests to the SMLC according to the rulesin GSM 09.31, which give precedence to location service requests with a
higher priority.

10.6  Error Handling for E-OTD and GPS

This section describes error handling for positioning and transfer of assistance datafor E-OTD and GPS. For a
description of error handling involving segmentation, refer to section 7.11.4.

Casel: Whenthe RRLP request comesto BSC for E-OTD and GPS, The BSC will send aBSSLAP reject
message to SMLC if the request cannot be supported in the BSC for reasons other than an ongoing intra
BSC or inter BSC handover or other ongoing RR management procedure. For an ongoing intraBSC HO
or other RR management procedure, the BSC shall return a BSSL AP Reset when the handover or RR
management procedure is complete. The SMLC may then start the RRLP request (if thereistime) again.
For ongoing inter-BSC HO, the SMLC-BSC shall return a BSSLAP Abort. The location service request
may then restart from either the LCS Client or VM SC).

Case2: When the RRLP request comesto BSC from SMLC, BSC sends the "RRLP request” to the MSiif thereis
no ongoing HO or other RR management procedure at that point. If an intra-BSC HO or other RR
management procedure isinitiated in BSC, the BSC sends the HO or other RR management command to
MS. A timer will then be started in BSC, the duration of which is network dependent, but typically 6 (six)
seconds. Upon receiving the HO of other RR management command, the MS will stop the location
procedure and start on handover or other RR management procedure, since this has higher priority than
location. The MS will then send the HO complete or other RR management response message to BSC.
When this message is received before the expiration of BSC timer, a BSSLAP Reset message will be sent
to SMLC from BSC. The Reset will tell SMLC to start another location service request if there is enough
time.
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Case3: Duringintra-BSC HO or other intra-BSC RR management procedure, if aHO complete or RR
management procedure completion was not received in BSC and the corresponding timer expired. In this
case areset or abort message will be sent to SMLC indicating M S timeout. The location service may then
restart from either the SMLC if areset was sent or from the LCS Client or VM SC if an abort was sent.

Case4: If aninter-BSC (or inter-M SC) handover is needed during a location procedure or if the BSC times out on
an RRLP response from the target MS, the BSC shall send a BSSLAP Abort to the SMLC. The location
service attempt may then be restarted from either the LCS Client or VM SC.

10.6.2 BSS based SMLC

Figure 59
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8.11.3 UE Privacy Options

The UE privacy optionsin the SLPP apply to an MT-LR or NI-LR and either indicate that no MT-LR or NI-LR is
alowed for the UE (except as may be overridden by the POI or local regulatory requirements) or define the particular
classes of LCSclient for which an MT-LR or NI-LR for location are allowed, with the following classes being possible;

a)

b)

c)

d)

Universal Class—alow positioning by all LCS clients

Call related Class — comprises any LCS client to which the UE originated a call that is currently established. For
all clientsin the call related class, one of the following subscription options shall apply:

- positioning alowed without notifying the UE user (default case)
- positioning alowed with notification to the UE user

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user or if there is no response to the notification

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user

Non-Call related Class — allow positioning by specific identified LCS Clients or groups of LCS Client with the
following restrictions allowed for each identified LCS Client or group of LCS Clients

- Location request allowed only from GMLCs identified in the SLPP
- Location request allowed only from a GMLC in the home country
- Location request allowed from any GMLC (default case)

For each identified value added LCS client in the privacy exception list, one of the following subscription
options shall apply:

- positioning alowed without notifying the UE user (default case)
- positioning alowed with notification to the UE user

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user or if there is no response to the notification

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user

For al value added LCS clients sending a non-call related MT-LR that are not identified in the privacy exception
list, one of the following subscription option shall apply:

- positioning not allowed (default case)
- positioning alowed with notification to the UE user

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user or if there is no response to the notification

- positioning requires notification and verification by the UE user; positioning is allowed only if granted by the
UE user

PLMN operator Class— allow positioning by specific types of client within or associated with the VPLMN, with
the following types of client identified:

- clients providing alocation related broadcast service
- O&M client inthe HPLMN (when the UE is currently being served by the HPLMN)

- O&M clientinthe VPLMN
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- Clients recording anonymous location information without any UE identifier

- Clients enhancing or supporting any supplementary service, IN service, bearer service or teleservice
subscribed to by the target UE subscriber

If the UE subscribes to the universal class, any MT-LR or NI-LR shall be allowed by the VM SC. If local regulatory
requirements mandate it, any MT-LR for an emergency services LCS client and any NI-LR for an emergency services
call origination shall be allowed by the VM SC.

If the UE subscribes to the call-related class, an MT-LR may be allowed if the UE previously originated acall that is
till established and the called party number dialled by the UE matches the called party number received from the
GMLC. If the called party number conditions are satisfied, the MT-LR shall be allowed if the UE user subscribes to
either location without notification or location with notification. If the UE user subscribes to location with notification
and privacy verification, the MT-LR shall be alowed following notification to the UE if the UE user either returns a
response indicating that location is allowed or returns no response but subscribes to alowing location in the absence of
aresponse. In al other cases, the MT-LR shall be restricted.

If the UE subscribes to the non-call related class, an MT-LR may be allowed by the network if the identity of the LCS
client or LCS client group supplied by the GMLC matches the identity of any LCS Client or LCS Client group
contained in the UE’'s SLPP and any other GMLC restrictions associated with this LCS Client identity in the SLPP are
also met.

If the LCSclient is correctly matched in this way and any GMLC restrictions are satisfied, the MT-LR shall be allowed
if the UE user subscribes to either location without notification or location with notification. If the UE user subscribes
to location with notification and privacy verification, the MT-LR shall be allowed following notification to the UE if the
UE user either returns a response indicating that location is allowed or returns no response but subscribes to location in
the absence of aresponse. In all other cases, the MT-LR shall be restricted.

If the UE subscribes to the non-call related class, an MT-LR from an LCS client that is not contained in the UE’'s SLPP
shall allowed or restricted according to the following conditions. For any non-matched LCS client, the MT-LR shall be
allowed if the UE user subscribes to location with notification. If the UE user subscribes to location with notification
and privacy verification, the MT-LR shall be allowed following notification to the UE if the UE user either returns a
response indicating that location is allowed or returns no response but subscribes to location in the absence of a
response. In al other cases, the MT-LR shall be restricted.

If the UE subscribes to the PLMN class, an NI-LR or MT-LR shall be allowed if the client within the VPLMN, for an
NI-LR, or the client identified by the GMLC, for an MT-LR, either matches a generic type of client contained in the
UE’s SLPP or is otherwise authorized by local regulatory requirements to locate the UE.

In evaluating privacy where any address " A" associated with the LCS client (e.g. LCSclient ID or GMLC address)
needs to be compared with a corresponding address "B" in the target UE’s SLPP, a match shall be determined if a match
isfound for each of the following components of each address:

a) Numbering Plan
b) Nature of Address Indicator

¢) Corresponding address digits for al digitsin"B" (the digits or initia digitsin"A" must match all the digitsin
"B", but "A" may contain additional digits beyond thosein "B")

All addresses shall be transferred to the YJEM SC/VLR in international format, except for the called party number
received from the GMLC during a Call Related MT-LR when the LCS client was reached via IN or abbreviated number
routing (e.g. toll free number or emergency call routing). In these casesit is up to the GMLC to use the valid national
specific number of the visited country.
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8.10.1 Procedures in the VMSC

After the VM SC has requested alocation service for a particular UE from the SRNC, certain events may occur that may
temporarily or permanently interfere with the location service attempt. For each such event notified to the VM SC, the
VMSC shall employ one of the following error recovery actions.

Restart the L ocation Service

This action shall be employed for any event that temporarily impedes alocation service attempt and cannot be delayed
until the location service attempt is complete. When such an event is notified to the 3G-VMSC, it shall immediately
cancel the location service attempt and the associated RANAP dialogue with SRNC, if this till exists by-sending-a
“stop-reporting—message to-the SRNC releasing all resources specrfrcal ly allocated for the Iocatron attempt and |qnor| ng
the Iocatron attempt response when received. eSS

After aborting the location request dialogue with the SRNC, the 3G-VMSC may queue the location service request until
the event causing the restart has terminated (if not already terminated). The 3G-VMSC may optionally wait for an
additional time period (e.g. if the queuing delay is minimal) to ensure that any resources allocated in and by the SRNC
have time to be released. The 3G-VMSC may then send another location service request to the SRNC associated with
the target UE.

Abort the L ocation Service

This action shall be employed for any event that permanently impedes a location service attempt, such asloss of the
dedicated signaling channel to the target MS. When such an event is notified to the 3G-VMSC, it shall cancel the
current location service attempt and the associated RANAP dialogue with the SRNC, if still existing,-by-sending-a"stop
reporting™message to-the SRNC releasing all resourc& specrflcal Iv allocated for the Iocatlon attempt and |qn0r| ng the
location attempt response when received.
locattonrequest-to-cancel-{e.g—direct)- The 3G- VM SC shaII then return an error response to the clrent or network entrty
from which the location request was originally received. Fhe-3G-\\MSC-shall-also-release-all-resources specifically
alocatedfor-thelocation-attempt:

The following table indicates the appropriate error recovery procedure for certain events. For events not listed in the
table, the 3G-VM SC need take no action.

Table 8.1: LCS Error Recovery Procedures in the VMSC for certain Events

Event VMSC Error Recovery
Release of radio channel to the UE Abort
Any error response from the SRNC except for inter-SRNC or inter- |Abort
MSC handover
Inter-SRNC Handover Restart after handover completed
Inter-MSC Handover Restart after handover completed

If the RNC isin an overload condition, it may reject alocation request by indicating congestion. The MSC may
reduce the frequency of future location service requests until rejection due to overload has ceased.
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<< First changed clause >>

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, location 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. 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 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 request that its own location
be sent to another LCS client.

MSC/
LCSCIient| | 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 individual positioning methods
or transfer of location assistance data

>

7. Location Report.

8. MAP Subscriber Locetion Report

9. MAP Subscriber Location Report ack.

47

10. Location Informdtion

\4

11. LCSMO-LR Return Resit

v

12. Release CM, MM, RRC g¢onnections

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 acall independent supplementary services to the VM SC/M SC server via RAN.

3GPP



Error! No text of specified style in document. 3 Error! No text of specified style in document.

2)

3)

4)

5)

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.

The VM SC/M SC server ingtigates 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 sendsaLCS CS-MO-LR Location Services invoke to the VM SC/MSC server. If the UE isrequesting its
own location or that its own location be sent to another LCS client, this message carries L CS requested QoS
information (e.g. accuracy, response time). If the UE is requesting that its location be sent to another 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/M SC server may assign
itsown GMLC address and may verify that the identified LCS client is supported by this GMLC. If aGMLC
addressis not available for this case, the VM SC/M SC server 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
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 another LCS client or request location assistance data or deciphering
keys (whichever applies). If the UE is requesting positioning and has an established call, the VM SC/M SC server
may reject the request for certain non-speech call types.

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 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 data is requested, the message carries the requested types of |ocation assistance data.

9.2.1.2 Positioning Measurement Establishment Procedure

6)

If the UE is requesting 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]theactions-deseribed-understep-9-for o CS-MF-LR-are performed. If the UE isinstead requesting
location assistance data, RAN transfers this data to the UE as described in subsequent clausesin TS 25.305 [1]
and TS43.059 [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 VM SC/MSC server. This
message carries the location estimate or ciphering keysif this was obtained. If alocation estimate or deciphering
keys were not successfully obtained or if the requested location assi stance data could not be transferred
successfully to the UE, afailure causeisincluded in the Location Report.

If the UE requested transfer of its location to another LCS client and alocation estimate was successfully
obtained, the VM SC/M SC 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.

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

10) The GMLC transfers the location information to the LCS client either immediately or upon request from the

client.

11) The VM SC/MSC server returns an CS-MO-L R Return Result to the UE carrying any location estimate requested

by the UE, ciphering keys or a confirmation that a location estimate was successfully transferred to the GMLC
serving an LCS client.

12) 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/M SC server may record billing information.

NOTE: Incase of positioning of emergency call stage 3 of the pervious sequence is naturally omitted.
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<< First changed clause >>

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, location 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. 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 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 request that its own location
be sent to another LCS client.

MSC/
LCSCIient| | 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 individual positioning methods
or transfer of location assistance data

>

7. Location Report.

8. MAP Subscriber Locetion Report

9. MAP Subscriber Location Report ack.

47

10. Location Informdtion

\4

11. LCSMO-LR Return Resit

v

12. Release CM, MM, RRC g¢onnections

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 acall 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 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.

The VM SC/M SC server ingtigates 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 sendsaLCS CS-MO-LR Location Services invoke to the VM SC/MSC server. If the UE isrequesting its
own location or that its own location be sent to another LCS client, this message carries L CS requested QoS
information (e.g. accuracy, response time). If the UE is requesting that its location be sent to another 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/M SC server may assign
itsown GMLC address and may verify that the identified LCS client is supported by this GMLC. If aGMLC
addressis not available for this case, the VM SC/M SC server 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
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 another LCS client or request location assistance data or deciphering
keys (whichever applies). If the UE is requesting positioning and has an established call, the VM SC/M SC server
may reject the request for certain non-speech call types.

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 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 data is requested, the message carries the requested types of |ocation assistance data.

9.2.1.2 Positioning Measurement Establishment Procedure

6)

If the UE is requesting its own location, RAN determines the positioning method and instigates the particul ar
message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS
43.059 [16]theactions-deseribed-understep-9-for o CS-MF-LR-are performed. If the UE isinstead requesting
location assistance data, RAN transfers this data to the UE as described in subsequent clausesin TS 25.305 [1]
and TS43.059 [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 VM SC/MSC server. This
message carries the location estimate or ciphering keysif this was obtained. If alocation estimate or deciphering
keys were not successfully obtained or if the requested location assi stance data could not be transferred
successfully to the UE, afailure causeisincluded in the Location Report.

If the UE requested transfer of its location to another LCS client and alocation estimate was successfully
obtained, the VM SC/M SC 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.

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

10) The GMLC transfers the location information to the LCS client either immediately or upon request from the

client.

11) The VM SC/MSC server returns an CS-MO-L R Return Result to the UE carrying any location estimate requested

by the UE, ciphering keys or a confirmation that a location estimate was successfully transferred to the GMLC
serving an LCS client.

12) 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/M SC server may record billing information.

NOTE: Incase of positioning of emergency call stage 3 of the pervious sequence is naturally omitted.
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9.1.

1 MT-LR routing procedure in PS and CS domain

HLR/ SGSN, VMSC/

| Client | |GMLC| HSS MSC SERVER RAN UE

1. LCS Service Request

2. Send Routing Info for LAS

3. Send Routing Info for LQS ack.

4. MT-LR CSand PS procedures

5. LCS Service Response

Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE froma GMLC. The LCS Client may also

2)

3

request a deferred location request, i.e. based on event. The GMLC verifies the identity of the LCS client and its
subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address, (NOTE: IP
addressing in this context is FFS, one reason is the dynamic IP addressing used in 1Pv4.) 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 or
session related location request, the GM L C obtains and authenticates the called party number of the LCS client.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated.

Note: This meansthat GMLC handles the periodicity of location requests as requested by the LCS client bothin
CS and PS domain.

If the GMLC aready knows both the VM SC/M SC server or SGSN (Note: only applicable to 3G-SGSN in Rel-4)
location and IM S| for the particular MSISDN or PDP address, (e.g. from a previous location request), this step
and step 3 may be skipped. Otherwise, the GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the
home HLR/HSS of the target UE to be located with the IMSI, PDP-address-or MSISDN of this UE.

The HLR/HSS verifies that the calling party SCCP address of the GMLC corresponds to a known GSM/UMTS
network element that is authorized to request UE location information. The HLR/HSS then returns one or severa
of the addresses, the current SGSN and/or VM SC/M SC server and whichever of the IMSI and MSISDN was not
provided in step (2) for the particular UE.

Note: HLR may prioritize between the MSC/VLR or SGSN address sent to GMLC. The priority criteria are for
further study.
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9.1.

1 MT-LR routing procedure in PS and CS domain

HLR/ SGSN, VMSC/

| Client | |GMLC| HSS MSC SERVER RAN UE

1. LCS Service Request

2. Send Routing Info for LAS

3. Send Routing Info for LQS ack.

4. MT-LR CSand PS procedures

5. LCS Service Response

Figure 9.1: General Network Positioning for a MT-LR

1) Anexternal LCS client requests the current location of atarget UE froma GMLC. The LCS Client may also

2)

request a deferred location request, i.e. based on event. The GMLC verifies the identity of the LCS client and its
subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address, (NOTE: IP
addressing in this context is FFS, one reason is the dynamic IP addressing used in 1Pv4.) 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 or
session related location request, the GM L C obtains and authenticates the called party number of the LCS client.
If location is required for more than one UE, or if periodic location is requested, the steps following below may
be repeated.

Note: This meansthat GMLC handles the periodicity of location requests as requested by the LCS client bothin
CS and PS domain.

If the GMLC aready knows both the VM SC/M SC server or SGSN (Note: only applicable to 3G-SGSN in Rel-4)
location and IM S| for the particular MSISDN or PDP address, (e.g. from a previous location request), this step
and step 3 may be skipped. Otherwise, the GMLC sendsa SEND_ROUTING_INFO_FOR_L CS message to the
home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE.

Editor’s note: The use of the PDP address for identifying the subscriber is ffs.

3

The HLR/HSS verifies that the calling party SCCP address of the GMLC corresponds to a known GSM/UMTS
network element that is authorized to request UE location information. The HLR/HSS then returns one or several
of the addresses, the current SGSN and/or VM SC/M SC server and whichever of the IMSI and MSISDN was not
provided in step (2) for the particular UE.

Note: HLR may prioritize between the MSC/VLR or SGSN address sent to GMLC. The priority criteriaare for
further study.
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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 a event.

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

1. Provide Subscriber Logation

>

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

4. LCS Service Response

5. "Requested everlt is detected"

<

6. Yocation procedures as for P§and CSMT-LR

7a. Subscriber Locatior| Report

7b. Subscriber Locatior) Report Ack

>

8. LCS Service Respopse

<—

Figure 9.6a: General Network Positioning for a Deferred MT-LR

9.1.8.1 Deferred Location Request Procedure

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

2) |If the SGSN/M SC cannot support the deferred location request for the specified event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned in step 3 with a suitable cause.
The SGSN/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 is
returned in step 3.

3) If the SGSN/M SC can support the deferred location request for the specified event and the privacy checksin step
2 are satisfied, a Provide Subscriber Location ack. shall be returned to the GML C without a location estimate.

4) The 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

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.
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=> |n 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
information that MT-LR must be re-initiated against the new SGSN/M SC. The adress of the new SGSN/MSC is
included in Subscriber Location Report if available. (If new SGSN/M SC 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/M SC will proceed with the location request as described in
9.1.2/9.1.6.

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

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

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

8) GMLC then returnsthe LCS Service Response to the LCS Client asin 9.1.2/9.1.6.
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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 a event.

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

1. Provide Subscriber Logation

>

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

4. LCS Service Response

5. "Requested everlt is detected"

<

6. Yocation procedures as for P§and CSMT-LR

7a. Subscriber Locatior| Report

7b. Subscriber Locatior) Report Ack

>

8. LCS Service Respopse

<—

Figure 9.6a: General Network Positioning for a Deferred MT-LR

9.1.8.1 Deferred Location Request Procedure

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

2) |If the SGSN/M SC cannot support the deferred location request for the specified event (for temporary or
permanent reasons), a Provide Subscriber Location return error shall be returned in step 3 with a suitable cause.
The SGSN/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 is
returned in step 3.

3) If the SGSN/M SC can support the deferred location request for the specified event and the privacy checksin step
2 are satisfied, a Provide Subscriber Location ack. shall be returned to the GML

C without alocation estimate.

Nnstead-o a

4) The 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

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.
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=> |n 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
information that MT-LR must be re-initiated against the new SGSN/M SC. The adress of the new SGSN/MSC is
included in Subscriber Location Report if available. (If new SGSN/M SC 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/M SC will proceed with the location request as described in
9.1.2/9.1.6.

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

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

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

8) GMLC then returnsthe LCS Service Response to the LCS Client asin 9.1.2/9.1.6.
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9.4.3 Procedures in the SGSN

After the SGSN has requested alocation service for a particular UE from RAN, certain events may
occur that may temporarily or permanently interfere with the location service attempt. For each such
event notified to the SGSN, the SGSN shall employ one of the following error recovery actions.
Restart the Location Service

This action shall be employed for any event that temporarily impedes a location service attempt and
cannot be delayed until the location service attempt is complete. When such an event is notified to the
SGSN, it shall immediately cancel the location service attempt and the associated signaling dialogue
with RAN, if this still exists by sending a"stop reporting”_(lu mode) or "location abort" (A/Gb mode)
message to RAN. The "stop reporting"/"location abort" message shall contain the reason for the
location procedure cancellation.

After aborting the location request dialogue with RAN, the SGSN may queue the location service
request until the event causing the restart has terminated (if not already terminated). The SGSN may
optionally wait for an additional time period (e.g. if the queuing delay is minimal) to ensure that any
resources alocated in and by RAN have time to be released. The SGSN may then send another location
service request to RAN associated with the target UE.

Abort the Location Service

This action shall be employed for any event that permanently impedes a location service attempt, such
asloss of the radio channel to the target UE. When such an event is notified to the SGSN, it shall
cancel the current location service attempt and the associated signaling dialogue with RAN, if still
existing, by sending a "stop reporting"/"location abort" message to RAN. The "stop
reporting"/"location abort" message shall contain the reason for the location procedure cancellation.
The SGSN shall then return an error response to the client or network entity from which the location
request was originally received. The SGSN shall also release all resources specifically allocated for the
location attempt.

The following table indicates the appropriate error recovery procedure for certain events. For events
not listed in the table, the SGSN need take no action.

Table 9.2: LCS Error Recovery Procedures in the SGSN for certain Events

Event SGSN Error Recovery
Release of radio channel to the UE Abort
Any error response from RAN causing unavailable signalling |Abort
connections
SRNC relocation (lu mode UMTFS-only) [Note: This is being discussed in RAN WG2
and RAN WG3.]

Suspend of GPRS services (A/Gb mode GSM-only)(During  |Abort
CS connection for class B UE)

Intra SGSN Routing Area Update (A/Gb mode only) Restart
Inter SGSN Routing Area Update Abort (Note: GMLC may restart)
Standalone P-TMSI Reallocation (A/Gb mode only) Restart

9.4.4 Procedures in the UE
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10.5 Interworking with pre-Rel'4d LCS

This clause describes possible scenarios for interworking with a node which support only pre-Rel’4 LCS features and
functions._Since L CS service performed in PS domain was introduced in REL 4, there is no Pre-REL 4 interworking
issue for PS domain.

10.5.1 Interworking with the VLR supporting only pre-Rel'4 LCS

The VLR that supports only pre-Rel’4 LCS cannot handle the extended privacy control for call-related/call-unrelated
classof the Rel’4 LCS. That is, the VLR cannot provide the extended call-related/call-unrelated class service to the user
who subscribes to the Rel’4 LCS. Therefore HLR/HSS does not send the subscriber data on call-related/call-unrel ated
class for users who subscribe to the call-related class of Rel’4 LCSto the VLR that supports only pre-Rel’4 LCS. The
HLR/HSS is notified whether the VLR supports Rel’4 LCS or not by an indication , which indicates the highest LCS
core network signalling capability the VL Rsupports, from the VLR during location update procedure. The following
two LCS core network signalling capabilities are identified in the current version of this specification.

- LCScore network signalling capability set 1: R98 and R99 LCS (pre-Rel’4 LCS)
- LCScore network signalling capability set 2: Rel’4 or later LCS

The serving node, which notified the HLR/HSS that it supports L CS core network signalling capability set 2, shall be
able to handle the extended LCS Client list and LCS Client List for call-related class from the HLR.
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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
Lginterface. The LCS functions of MSC are related to charging and hilling, LCS co-ordination,
location 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 Capabilitiesin the MAP UPDATE
LOCATION message, during Registration and Inter MSC Update L ocation procedures.

oooooooooooaoaoaooaoaoaaaaaas NEXT MODIFICAT I ON coooooooooooooaoaooaoaaas

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 billing, LCS co-ordination, location request,
authorization and operation of the LCS services.

The SGSN may inform HLR/HSS about the UE’s LCS Capabilities for GPRS in the MAP UPDATE
GPRS LOCATION message, during Attach and Inter SGSN Routing Area Update procedures.

The SGSN forwards the circuit-swiched paging request received from the Gs interface to the
BSS/RNC.

oooooooooooaoooaoaooaaoaaaoaa NEXT MODIFICATION oooooooooooaooaaaooaaooas

9.1 Mobile Terminating Location Request
9.1.1 MT-LR routing procedure in PS and CS domain

HLR/ SGSN, VMSC/

1. LCS Service Request

2. Send Routing Infofor LQ

)

3. Send Routing Info for LQS ack.

| Client | |GMLC| HSS MSC SERVER RAN UE

4. MT-LR CSand PS procedures

5. LCS Service Response

Figure 9.1: General Network Positioning for a MT-LR

1) Anexterna LCS client requests the current location of atarget UE froma GMLC. TheLCS
Client may also request a deferred location request, i.e. based on event. The GMLC verifiesthe
identity of the LCS client and its subscription to the L CS service requested and derives the
MSISDN or IMSI or PDP address, (NOTE: IP addressing in this context is FFS, one reason is
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the dynamic IP addressing used in 1Pv4.) 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 or session related
location request, the GMLC obtains and authenticates the called party number of the LCS client.
If location is required for more than one UE, or if periodic location is requested, the

steps following below may be repeated.

Note: This means that GMLC handles the periodicity of location requests as requested by the
LCSclient both in CS and PS domain.

2) If the GMLC dready knows both the VM SC/M SC server or SGSN location and IMS] for the
particular MSISDN or PDP address, (e.g. from a previous location request), this step and step 3
may be skipped. Otherwise, the GMLC sendsa SEND_ROUTING_INFO_FOR_LCS message
to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN
of thisUE.

3) The HLR/HSS verifiesthat the calling party SCCP address of the GMLC correspondsto a
known GSM/UMTS network element that is authorized to request UE location information. The
HL R/HSS then returns one or severa of the addresses, the current SGSN and/or VM SC/MSC
server and whichever of the IMSI and MSISDN was not provided in step (2) for the particular
UE.

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

4) Incase GMLC receivesonly the MSC/VLR address, the MT LR proceeds asthe 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, VM SC 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 only shall be invoked. Otherwise, both CS-MT-LR and PSMT-LR are
applicable. If LCS Client indicated deferred location request, GMLC shall indicate this together
with applicable event type (ex. MS available) in requested PS/'CS-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 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).

5) GMLC sendsthe location service response to the LCS client. If the LCS client requiresit, the
GMLC may first transform the universal location co-ordinates provided by the SGSN or
MSC/MSC server into some local geographic system. The GMLC may record billing for both
the LCS client and inter-network revenue charges from the SGSN or MSC/M SC server's
network.

The detailed CS-MT-LR and PS-MT-LR proceduresin step 4 of figure 9.1 are described in 9.1.2 and
9.1.6.
The detailed procedure for deferred PSSCS-MT-LR isdescribed in 9.1.8.
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