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7.12.1 Privacy Override Indicator (POI)

The POI is used to determine whether the privacy settings of the subscriber to be positioned shall be overridden by the
request for location services. The assignment of a POI value with an 'override' or 'not override' value in the LCS client
profile is done during the LCS client provisioning. The type of LCS client requesting location information
(i.e.emergency, law-enforcement etc.) shall determine the value of the POI assigned to the LCS client profile.

There are two distinct cases regarding the handling of the privacy override indicator.

Procedure A: If the subscriber to be positioned is in the same-PLMN-or-same country as the GMLC then the POI shall
override the subscriber's privacy options:, as allowed by regulatory requirements.

Procedure B: Otherwise the POI shall not override the subscriber's privacy options.

CR page 2
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xxExF NEXT MODIFIED SECTION **#***

10 E-OTD and GPS Positioning Procedures

10.1 General Procedures

For any location request where the highest priority level is assigned and MS-based GPS positioning is not used, the
SMLC shall provide sufficient assistance data to a target MS to enable a location estimate or location measurements to
succeed according to the required QoS on the first attempt. The SMLC shall not assume in this case that the target MS
already possesses assistance data. For a lower priority location request or when MS-based GPS positioning is used, the
SMLC may reduce the assistance data provided to a target MS on the first location attempt. For these cases, sections
10.2 and 10.3 indicate what reduced assistance data may be provided.

In the high priority case with MS-assisted GPS for the first positioning attempt, acquisition assistance data shall be
included in the RRLP measure position request message.

10.2  Positioning for BSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD,
GPS and Assisted GPS). If the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation and transfer the LCS
assistance data more reliably, this procedure may be preceded by an “Assistance Data Delivery from BSS based
SMLC” procedure. Note that part of the entire set of assistance data may be included in the RRLP Measure Position
Request even when the message is preceded by an “Assistance Data Delivery from BSS based SMLC” procedure.

_____________________________________________________

2. RRLP Measure Position Request
>

3. RRLP Measure Position Request

4. RRLP Measure Position Respgonse

<

5. RRLP Measure Position Redponse

<

Figure 54: E-OTD/GPS Positioning Flow

1. The SMLC may precede the RRLP MEASURE POSITION REQUEST with an optional Assistance Data
Delivery from BSS based SMLC procedure (see 10.4).

2. The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to the BSC.

3. The BSC forwards the positioning request including the QoS and any assistance data to the MS in a RRLP
MEASURE POSITION REQUEST.

4. The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in the MS.
If the MS is able to calculate its own location and this is required and needed assistance data is available in MS,
the MS computes a location estimate based on E-OTD or GPS measurements. In case of E-OTD, any data
necessary to perform these operations will either be provided in the RRLP MEASURE POSITION
REQUESTreguest or available from broadcast sources. In case of Assisted GPS and first positioning attempt, a
minimum set of Acguisition-Assistance-data-and-optionaty-Differential-GPS assistance data will be either
provided in the RRLP MEASURE POSITION REQUEST or available from broadcast sources. -case-efMS
based-GPS-andFor further positioning attempt (failure in first attempt due to missing assistance data),
completesufficient GPS assistance data, possibly excluding the assistance data sent in the first
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attemptAecguisition-Assistance-data, will be provided in the RRLP MEASURE POSITION REQUEST and
possibly preceding RRLP ASSISTANCE DATA messages. The resulting E-OTD or GPS measurements or E-
OTD or GPS location estimate are returned to the BSC in a RRLP MEASURE POSITION RESPONSE. If the
MS was unable to perform the necessary measurements, or compute a location, a failure indication identifying
the reason for failure (e.g. missing assistance data) is returned instead.

5. BSC forwards the RRLP MEASURE POSITION response to SMLC.

10.3  Positioning for NSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD,
GPS and Assisted GPS). If the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation and transfer the LCS
assistance data more reliably, this procedure may be preceded by an “Assistance Data Delivery from NSS based
SMLC” procedure. Note that part of the entire set of assistance data may be included in the RRLP Measure Position
Request even when the message is preceded by an “Assistance Data Delivery from NSS based SMLC” procedure.

SMLC MSC BSC MS

2 RRLP Measure Positipn Request

3. RRLP Measure Position Request
4. RRLP Measure Position Request

5. RRLP Measure Position Regponse

6. RRLP Measure Position Regponse

7. RRLP Measure Positipn Response

<

Figure 55: E-OTD/GPS Positioning Flow

1. The SMLC may precede the RRLP MEASURE POSITION REQUEST with an optional Assistance Data
Delivery from NSS based SMLC procedure (see 10.5).

2. The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to MSC.
3. The MSC forwards the RRLP MEASURE POSITION REQUEST to the BSC.

4. The BSC sends the positioning request including the QoS and any assistance data to the MS in a RRLP
MEASURE POSITION REQUEST.

5. The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in MS. If
the MS is able to calculate its own location and this is required and needed assistance data is available in MS, the
MS computes an E-OTD or GPS location estimate. In case of E-OTD, any data necessary to perform these
operations will be either provided in the RRLP MEASURE POSITOIN REQUESTreguest or available from
broadcast sources. In case of Assisted GPS and first positioning attempt, a minimum set of Aecguisition
Assistance-data-and-optionatly-Differential- GPS assistance data will be either provided in the RRLP MEASURE
POSITION REQUEST or available from broadcast sources. ta-case-of MS-based-GPS-andFor further positioning
attempt (failure in first attempt due to missing assistance data), cempletesufficient GPS assistance data, possibly
excluding the assistance data sent in the first attemptAcguisition-Assistance-data-, will be provided in the RRLP
MEASURE POSITION REQUEST and possibly preceding RRLP ASSISTANCE DATA messages. The
resulting E-OTD or GPS measurements or E-OTD or GPS location estimate are returned to the BSC in a RRLP
MEASURE POSITION RESPONSE. If the MS was unable to perform the necessary measurements, or compute
a location, a failure indication identifying the reason for failure (e.g. missing assistance data) is returned instead.

3GPP
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6. BSC sends measurement results in the MEASURE POSITION RESPONSE within BSSMAP Connection
Oriented Information message to MSC.

7. MSC forwards the measurement results in the MEASURE POSITION RESPONSE within LCS Information
Report message to SMLC.

3GPP
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xxExF NEXT MODIFIED SECTION **#***

10 E-OTD and GPS Positioning Procedures

10.1 General Procedures

For any location request where the highest priority level is assigned and MS-based GPS positioning is not used, the
SMLC shall provide sufficient assistance data to a target MS to enable a location estimate or location measurements to
succeed according to the required QoS on the first attempt. The SMLC shall not assume in this case that the target MS
already possesses assistance data. For a lower priority location request or when MS-based GPS positioning is used, the
SMLC may reduce the assistance data provided to a target MS on the first location attempt. For these cases, sections
10.2 and 10.3 indicate what reduced assistance data may be provided.

In the high priority case with MS-assisted GPS for the first positioning attempt, acquisition assistance data shall be
included in the RRLP measure position request message.

10.2  Positioning for BSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD,
GPS and Assisted GPS). If the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation and transfer the LCS
assistance data more reliably, this procedure may be preceded by an “Assistance Data Delivery from BSS based
SMLC” procedure. Note that part of the entire set of assistance data may be included in the RRLP Measure Position
Request even when the message is preceded by an “Assistance Data Delivery from BSS based SMLC” procedure.

_____________________________________________________

2. RRLP Measure Position Request
>

3. RRLP Measure Position Request

4. RRLP Measure Position Respgonse

<

5. RRLP Measure Position Redponse

<

Figure 54: E-OTD/GPS Positioning Flow

1. The SMLC may precede the RRLP MEASURE POSITION REQUEST with an optional Assistance Data
Delivery from BSS based SMLC procedure (see 10.4).

2. The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to the BSC.

3. The BSC forwards the positioning request including the QoS and any assistance data to the MS in a RRLP
MEASURE POSITION REQUEST.

4. The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in the MS.
If the MS is able to calculate its own location and this is required and needed assistance data is available in MS,
the MS computes a location estimate based on E-OTD or GPS measurements. In case of E-OTD, any data
necessary to perform these operations maywit be either-be provided in the RRLP MEASURE POSITION
REQUESTreguest or available from broadcast sources. In case of Assisted GPS and first positioning attempt, a
minimum set of Acguisition-Assistance-data-and-optionaty-Differential-GPS assistance data maywill be either
provided in the RRLP MEASURE POSITION REQUEST or available from broadcast sources. -case-efMS
based-GPS-andFor further positioning attempt (failure in first attempt due to missing assistance data),
completesufficient GPS assistance data, possibly excluding the assistance data sent in the first
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attemptAecguisition-Assistance-data, will be provided in the RRLP MEASURE POSITION REQUEST and
possibly preceding RRLP ASSISTANCE DATA messages. The resulting E-OTD or GPS measurements or E-
OTD or GPS location estimate are returned to the BSC in a RRLP MEASURE POSITION RESPONSE. If the
MS was unable to perform the necessary measurements, or compute a location, a failure indication identifying
the reason for failure (e.g. missing assistance data) is returned instead.

5. BSC forwards the RRLP MEASURE POSITION response to SMLC.

10.3  Positioning for NSS based SMLC

This signaling flow is generic for all MS based or assisted location methods (MS Based E-OTD, MS Assisted E-OTD,
GPS and Assisted GPS). If the SMLC desires to avoid lower layer (e.g. BSSAP-LE) segmentation and transfer the LCS
assistance data more reliably, this procedure may be preceded by an “Assistance Data Delivery from NSS based
SMLC” procedure. Note that part of the entire set of assistance data may be included in the RRLP Measure Position
Request even when the message is preceded by an “Assistance Data Delivery from NSS based SMLC” procedure.

SMLC MSC BSC MS

2 RRLP Measure Positipn Request

3. RRLP Measure Position Request
4. RRLP Measure Position Request

5. RRLP Measure Position Regponse

6. RRLP Measure Position Regponse

7. RRLP Measure Positipn Response

<

Figure 55: E-OTD/GPS Positioning Flow

1. The SMLC may precede the RRLP MEASURE POSITION REQUEST with an optional Assistance Data
Delivery from NSS based SMLC procedure (see 10.5).

2. The SMLC determines possible assistance data and sends RRLP MEASURE POSITION REQUEST to MSC.
3. The MSC forwards the RRLP MEASURE POSITION REQUEST to the BSC.

4. The BSC sends the positioning request including the QoS and any assistance data to the MS in a RRLP
MEASURE POSITION REQUEST.

5. The MS performs the requested E-OTD or GPS measurements, if needed assistance data is available in MS. If
the MS is able to calculate its own location and this is required and needed assistance data is available in MS, the
MS computes an E-OTD or GPS location estimate. In case of E-OTD, any data necessary to perform these
operations maywiH be either provided in the RRLP MEASURE POSITOIN REQUEST+eguest or available from
broadcast sources. In case of Assisted GPS and first positioning attempt, a minimum set of Aecguisition
Assistance-data-and-optionally-Differential-GPS assistance data maywill be either provided in the RRLP
MEASURE POSITION REQUEST or available from broadcast sources. t-case-ef-MS-based-GPS-andFor
further positioning attempt (failure in first attempt due to missing assistance data), completesufficient GPS
assistance data, possibly excluding the assistance data sent in the first attemptAeguisition-Assistance-data-, will
be provided in the RRLP MEASURE POSITION REQUEST and possibly preceding RRLP ASSISTANCE
DATA messages. The resulting E-OTD or GPS measurements or E-OTD or GPS location estimate are returned
to the BSC in a RRLP MEASURE POSITION RESPONSE. If the MS was unable to perform the necessary
measurements, or compute a location, a failure indication identifying the reason for failure (e.g. missing
assistance data) is returned instead.
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6. BSC sends measurement results in the MEASURE POSITION RESPONSE within BSSMAP Connection
Oriented Information message to MSC.

7. MSC forwards the measurement results in the MEASURE POSITION RESPONSE within LCS Information
Report message to SMLC.

3GPP
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7.12.1 Privacy Override Indicator (POI)

The POI is used to determine whether the privacy settings of the subscriber to be positioned shall be overridden by the
request for location services. The assignment of a POI value with an 'override' or 'not override' value in the LCS client
profile is done during the LCS client provisioning. The type of LCS client requesting location information
(i.e.emergency, law-enforcement etc.) shall determine the value of the POI assigned to the LCS client profile.

There are two distinct cases regarding the handling of the privacy override indicator.

Procedure A: If the subscriber to be positioned is in the same-PLMN-or-same country as the GMLC then the POI shall
override the subscriber's privacy options:, as allowed by regulatory requirements.

Procedure B: Otherwise the POI shall not override the subscriber's privacy options.
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8.11.1 Privacy Override Indicator (POI)

The POI is used to determine whether the privacy settings of the subscriber to be positioned shall be overridden by the
request for location services. The assignment of a POI value with an "override" or "not override™ value in the LCS
client profile is done during the LCS client provisioning. The type of LCS client requesting location information (i.e.
emergency, law-enforcement etc.) shall determine the value of the POI assigned to the LCS client profile.

There are two distinct cases regarding the handling of the privacy override indicator.

Procedure A: If the subscriber to be positioned is in the same-PLMN-or-same country as the GMLC then the POI shall
override the subscriber's privacy options:, as allowed by regulatory requirements.

Procedure B: Otherwise the POI shall not override the subscriber's privacy options.
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4.4 Types of Location Request

4.4.1 Immediate Location Request

Request for location where the LCS ServerMSC/SGSN replies immediately to the LCS ClientGMEC with the current
location estimate if this could be obtained.

4.4.2 Deferred Location Request

Request for location contingent on some current or future events where the response from the LCS ServerMSC/SGSN
to the LCS ClientcMLC may occur some time after the request was sent.
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9.1.8 Mobile Terminating Deferred Location Request

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

HLR/
Client | |GMLC | HSS | sesN/msc| | RAN | UE

1. Provide Subscriber Logation

>

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

<

4. "Requested evert is detected"

5. Location procedures as for PS and CS MT-LR

6a. Subscriber Locatior| Report

6b. Subscriber Locatior] Report Ack

>
7. LCS Service Respgnse
<—
HLR/
| Client | |GMLC| HSS | sGSN/MsC| | RAN | UE
1. Provide Subscriber Logation
>

| 2. Privacy Checks

3. Provide Subscriber Logation ack.

4. LCS Service Response

|<—' 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
! ! ! ! 5. "Requested evert is detected" !
6. Location procedures as for P§and CS MT-LR
7a. Subscriber Locatior| Report
7h. Subscriber Locatior] Report Ack >
8. LCS Service Respofise
Fig

ure 9.6a: General Network Positioning for a Deferred MT-LR
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9.18.1 Deferred Location Request Procedure

1) 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 event that shall trigger the sending of Location Report.

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 is
returned 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.
The GMLC will at this stage not return any response to the LCS Client. It will instead due to the Deferred
Location Request wait for a Subscriber Location Report message from SGSN/MSC.

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

9.1.8.2 Location Report Procedure

54) 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/MSC waits until it has occurred or until
some maximum time has expired.

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

65) 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 checks fails, a Subscriber Location Report is returned with appropriate error cause
indicating termination of the deferred location request.

76)When location information has been obtained from the RAN, the SGSN/MSC returns the Subscriber Location
Report. Included in the report is an indication that this is a response to a previously sent deferred location
request.

If the location information could not be obtained, or the SGSN/MSC 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.

87) GMLC then returns the LCS Service Response to the LCS Client as in 9.1.2/9.1.6.
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4.4 Types of Location Request

4.4.1 Immediate Location Request

Request for location where the MSC/SGSN replies immediately to the GMLC with the current location estimate if this
could be obtained.

4.4.2 Deferred Location Request

Request for location contingent on some current or future events where the response from the MSC/SGSN to the
GMLC may occur some time after the request was sent.

4421 Types of event

a) UE available: Any event in which the MSC/SGSN has establishedwhich-radio a contact is-established-with the
UE-when-net-in-HMSl-detached-mede. Note, this event is considered to be applicable when the UE is temporarily
unavailable due to inaction by the UE user, ertemporarily loss of radio connectivity or IMSI detach and so on.
Note that IMSI detach is only applicable in the case UE has previously been registered and information is still
kept in the node.

b) Other events are FFS (Release 5)
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951 Privacy Override Indicator (POI)

The POI is used to determine whether the privacy settings of the subscriber to be positioned shall be overridden by the
request for location services. The POI is applicable only to Emergency service and Lawful intercept service. The
assignment of a POI value with an "override" or "not override" value in the LCS client profile is done during the LCS
client provisioning. The type of LCS client requesting location information (i.e. emergency, law-enforcement etc.) shall
determine the value of the POI assigned to the LCS client profile.

There are two distinct cases regarding the handling of the privacy override indicator.

Procedure A: If the subscriber to be positioned is in the same-PLMN-or-same country as the GMLC then the POI shall
override the subscriber's privacy options:, as allowed by regulatory requirements.

Procedure B: Otherwise the POI shall not override the subscriber's privacy options.
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95321 Call/session-related class in the CS-domain

If the UE subscribes to the call/session-related class, an CS-MT-LR may be allowed if both of following conditions are
met:

- The UE previously originated a call in CS domain that is still established and the called party number either

dialled by the UE erused-by-the \VMSC/MSC-Serverforrouting-matches the called party number received from
the GMLC.

- 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 these conditions are satisfied, the CS-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 CS-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 allowing location in the absence of a response. In all other
cases, the CS-MT-LR shall be restricted.
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Annex A (normative):
Privacy Class selection rule

If more than one privacy class are subscribed, privacy class for an MT-LR is selected according to the following flow

diagram.

An MT-LR may be applied to more than one privacy class. In this case, looser privacy setting shall be selected. All
possible privacy setting values are listed in the table below. The privacy settings to be compared are the results of the
privacy checks for each applicable class. The interrelation among each privacy setting in terms of privacy strictness is

shown as follows:

loose  Positioning allowed without notifying the UE user
1 Positioning allowed with notification to the UE user
Positioning requires naotification 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
strict Positioning not allowed

A

Universal
class

Yes

A

Call Related/Call
Unrelated class
[Note4]

Yes

Call Related

class subscribed?

Call Unrelated

class subscribed?

No

Call Related
class

Universal class
subscribed?

PLMN Operator
class criteria met?

Call Related
class criteria met?

Call Unelated
class criteria met?

The location request is not
allowed unconditionally

Yes

PLMN Operator Yes

class subscribed?

A

No
PLMN Operator
class

The location request is not
allowed unconditionally

Yes

Call Unrelated Yes

class subscribed?

A

No
Call Unrelated
class

The location request is not
allowed unconditionally

Figure A.1: Privacy Class selection flow diagram
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Note 1:  The client type indicates PLMN Operator service, and the client is within or associated with the VPLMN.

Note 2:  The client type indicates value added service, and the Dialled by UE is available and matched with a
call/session established.

Note 3:  The client type indicates value added service.

Note 4:  The looser privacy setting shall be selected.
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<< first modified section>>.

3.3

Abbreviations

For the purposes of the present document, the following abbreviations apply:

2G-
3G-
AC

Al
ANM
APN
ARIB
ATD
BCCH
BER
BSS
BTS
CAMEL
CAP
CM
CN
CSE
DL
DRNC
E-OTD
FER
GERAN
GGSN
GMLC
GPRS
GPS
HE
HSS
HLR
HPLMN
IMEI
IMSI
IP
IPDL
LA
LAF
LBS
LCAF
LCCF
LCCTF
LCF
LCS
LDR
LIR
LMU
LSAF
LSBcF
LSBF
LSCF
LSOF
LSPF
MAP
ME
MEXE
MLC

Second Generation

Third Generation

Admission Control

Application Interface (prefix to interface class method)
Answer Message (ISUP)

Access Point Name

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

Global Positioning System

Home Environment

Home Subscriber Server

Home Location Register

Home Public Land Mobile Network
International Mobile Equipment Identity
International Mabile Subscriber Identity
Internet Protocol

Idle Period Downlink

Location Application

Location Application Function

Location Based Services

Location Client Authorization Function
Location Client Control Function
Location Client Co-ordinate Transformation Function
Location Client Function

LoCation Services

Location Deferred Request

Location Immediate Request,

Location Measurement Unit

Location Subscriber Authorization Function
Location System Broadcast Function
Location System Billing Function
Location System Control Function
Location System Operation Function
Location Subscriber Privacy Function
Mobile Application Part

Mobile Equipment

Mobile Execution Environment

Mobile Location Center

3GPP



MM Mobility Management

MO-LR Mobile Originated Location Request

MS Mobile Station

MSC Mobile Services switching Center

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

POI Privacy Override Indicator

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

RIS Radio Interface Synchronization

RNC Radio Network Controller

RRM Radio Resource Management

RTD Real Time Difference

SAT SIM Application Tool-Kit

SCCP Signalling Connection Control Part

SGSN Serving GPRS Support Node,-SGSN-in-this-specification-normakly-refersto-3G-SGSN-onhy-SGSN
-GSMHsnoted 2G-SGSN

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 Arrival

uDT SCCP Unitdata message

UE User Equipment

UL Uplink

UMTS Universal Mobile Telecommunication System

USIM Universal Subscriber Identity Module

UTRAN Universal Terrestrial Radio Access Network

VASP Value Added Service Provider

VHE Virtual 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 TS 21.905 [Error! Reference source not found.].
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6 LCS Architecture

Figure 6.1 shows the general arrangement of the Location Service feature in GSM and UMTS. This illustrates,
generally, the relation of LCS Clients and servers in the core network with the GERAN and UTRAN Access Networks.
The LCS entities within the Access Network communicate with the Core Network (CN) across the A, Gb and lu
interfaces. Communication among the Access Network LCS entities makes use of the messaging and signaling
capabilities of the Access Network.

As part of their service or operation, the LCS Clients may request the location information of UE. There may be more
than one LCS client. These may be associated with the GSM/UMTS networks or the Access Networks operated as part
of a UE application or accessed by the UE through its access to an application (e.g. through the Internet).

The clients make their requests to a LCS Server. There may be more than one LCS Server. The client must be
authenticated and the resources of the network must be co-ordinated including the UE and the calculation functions, to
estimate the location of the UE and result returned to the client. As part of this process, information from other systems
(other Access Networks) can be used. As part of the location information returned to the client, an estimate of the
accuracy of the estimate and the time-of-day the measurement was made may be provided.

GERAN | A 2G- gsmSCF
MSC \
// Gb 2G- Lg Le OSA-LCS
Um SGSN
UE L
lu lu GMLC Le External LCS
L «)SA_ Client
U 3G- J LCS?)
u *
UTRAN =0Y1 sesn Note 2
lu MSC
server HSS
*Note 1
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GERAN | A 2G- gsmSCF
MSC \
ﬂ/ Lg OSA-LCS
Um *Note 3 Lc
e L
GMLC Le /External LCS\
\ Lg (OSA- Client
_ LCS?) v
Uu\ UTRAN 3G *Note 2
lu| SGSN
Lg Lh
lu | MSc
server HSS
*Note 1

NOTE 1: HSS includes both 2G-HLR and 3G-HLR functionality. LCS issheuld-be included in the overall network
architecture in TS 23.002 [Error! Reference source not found.].
NOTE 2: The Le interface is FFS. S1 agreed that LCS shall support OSA-API.

Figure 6.1: General arrangement of LCS

6.1

Schematic functional description of LCS operations

The allocation of LCS functional blocks to the Client, LCS server, Core Network, Access Network and UE is based on
the schematic functional description below. The detailed functions and interactions are specified later in the present
document and in TS 25.305 [Error! Reference source not found.] for UTRAN, in TS 43.059 [Error! Reference
source not found.] for GERAN and in corresponding Stage 3 specifications.

The operation begins with a LCS Client requesting location information for a UE from the LCS server. The LCS server
will pass the request to the LCS functional entities in the core network. The LCS functional entities in the core network

shall then:

- verify that the LCS Client is authorized to request the location of the UE or subscriber;

- verify that LCS is supported by the UE;

- establish whether it is allowed to locate the UE or subscriber, for privacy or other reasons;

- establish which network element in the Access Network should receive the Location request;

- request the Access Network (via the A, Gb or lu interface) to provide location information for an identified UE,
with indicated QoS;

- receive information about the location of the UE from the Access Network and forward it to the Client;

- send appropriate accounting information to an accounting function.

The Access Network LCS functional entities shall determine the position of the target UE according to TS 25.305
[Error! Reference source not found.] for UTRAN and TS 43.059 [Error! Reference source not found.] for

GERAN.
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SGSN

Um/Uu A/Gb/lu

External
LCS

.

MSC/MSC Server

(1 SAE. LCE

SGSN

(LSOE)

Um/Uu Allu

External
LCS Client

I

Figure 6.2: Generic LCS Logical Architecture
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6.3.7 SGSN

- UMTS1The 3G-SGSN contains functionality responsible for UE subscription authorization and managing
positioning requests of LCS. The 3G-SGSN is accessible to the GMLC via the Lg interface. The LCS functions of 3G-
SGSN are related to charging and billing, LCS co-ordination, location request, authorization and operation of the LCS
services.

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

7.1 LCS signaling between Access and Core Networks

The core network sends location requests to the access network, which then sends the corresponding responses back to
the core network.

Communication between access and core networks is accomplished through lu interface in UMTS whereas the A, Gb
and lu-ps interfaces areis used for the purpose in GSM (see TS 25.305 [Error! Reference source not found.] and TS
43.059 [Error! Reference source not found.]).

<< added new section>>

8.6 Gb interface mapping of target UE

The pre-requisite for LCS procedures on the Gb interface is that UE is in "ready state".

<< next modified section>>

9.1 Mobile Terminating Location Request

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 LJS

3. Send Routing Info for LS ack.

4. MT-LR CS and PS procedures

5. LCS Service Response

Figure 9.1: General Network Positioning for a MT-LR

1) An external LCS client requests the current location of a target UE from a GMLC. The LCS Client may also
request a deferred location request, i.e. based on event. The GMLC verifies the identity of the LCS client and its
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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 IPv4.) 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 LCS client both in
CS and PS domain.

2) If the GMLC already knows both the VMSC/MSC server or SGSN {Nete—only-applicable to-3G-SGSN-inRel-4) |

location and IMSI 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 sends a 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 this UE.

<< next modified section>>

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 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 a session related location request, the message also carries the APN to which the user has
established the session. For a value added LCS client, the message shall carry the client name and the external
identity of the LCS client. For a PLMN operator LCS client, the message shall carry the internal identity of the
LCS client.

3) Ifthe GMLC is located in another PLMN or another country, the SGSN first authenticates that a location request
is allowed from this PLMN or from this country. If not, an error response is returned. 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 LCS is to 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 is in idle mode, the SGSN performs paging. The paging procedure is 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 makes it possible |
for the UE to start preparing an anticipated location service coming later by e.g. starting to measure GPS
signals.

<< next modified section>>

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 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. If the location estimate so obtained does |
not satisfy the requested accuracy and sufficient response time still remains, the RAN may instigate a further
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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.

<< next modified section>>

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
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.

<< next modified section>>

9.2.2.1 Location Preparation Procedure

1) In UMTS, if the UE is in idle mode, the UE requests a PS signaling connection and sends a Service request
indicating signaling to the SGSN via the 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 [Error! Bookmark not defined.]. In GSM this signaling step is not needed.

<< next modified section>>

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 [Error!
Bookmark not defined.] or GERAN stage 2 TS 43.059 [Error! Bookmark not defined.] 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.

<< next modified section>>

9.4.3 Procedures in the 3G-SGSN ‘

After the SGSN has requested a location 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
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the location service attempt and the associated signaling dialogue with RAN, if this still exists by sending a "stop
reporting” message to RAN. The "stop reporting™ 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 allocated 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 as loss 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" message to
RAN. The "stop reporting" 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 (UMTS only) [Note: This is being discussed in RAN WG2
and RAN WG3.]
Suspend of GPRS services (GSM only) Abort
(During CS connection for class B UE)
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