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5 Mobile initiated location services operations

5.1 Mobile Originated Location Request (MO-LR)

5.1.1 Normal operation

The MSinvokes aMO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke
component.

The receiving network entity shall initiate the handling of location request in the network. The network shall passthe
result of the location procedure to the MS by sending a FACILITY message to the MS containing aLCS-MOLR return
result component.

The MS may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location
request (see figure 5.1). The MS may also initiate another location request operation by sending a FACILITY message
to the network containing a LCS-MOLR invoke component (see figure 5.2). After the last location request operation the
MS shall terminate the dialogue by sending a RELEASE COMPLETE message.

If the network is unable to precesssuccessfully fulfil the request received from the M S (e.g. to provide a location
estimate or location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message
containing a return error component. Error values are specified in GSM 04.80.

If the network has returned aresult to the MSin a FACILITY message but, after some PLMN administered time period
has elapsed, has not received either a new |location request operation in a FACILITY message or a RELEASE
COMPLETE message from the M S, the network may clear the transaction by sending a RELEASE COMPLETE

message.

MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternalID, mlc-Number,
gpsAssistanceData))
FACILITY
<

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))

RELEASE COMPLETE
Ko e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e == -
Facility (Return error (Error))
RELEASE COMPLETE
Ko m m m e e e e e e e e e e e e e e e e e e e m e e m e e e e e e e e e e e e e e = ==

Facility (Reject (Invoke _problem))

RELEASE COMPLETE

Figure 5.1: Single mobile originated location request
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MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternalID, mlc-Number,
gpsAssistanceData))

FACILITY

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE
Facility (Reject (Invoke _problem))

FACILITY

Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, |cs-QoS, IcsClientExternal I D, mlc-Number,
gpsAssistanceData))

FACILITY

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2: Multiple mobile originated location requests
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7.6.1.4 User error
This parameter can take values as follows:
NOTE: Thevaluesare grouped in order to improve readability; the grouping has no other significance.
i) Location services problem:
- Unauthorized Requesting Network
- Unauthorized LCS Client with detailed reason as follows
- Unauthorzied Privacy Class
- Unauthoized Call Unrelated Externa Client
- Unauthorized Call Related Externa Client

- Privacy override not applicable

Position method failure with detailed reason as follows:
- Congestion
- Insufficient resources
- Insufficient Measurement Data
- Inconsistent Measurement Data
- Location procedure not completed
- Location procedure not supported by target MS
- QoS not attainable

- Position Method Not Available in Network

- Position Method Not Availablein Location Area

- Unknown or unreachable LCS Client

*xxx NEXT MODIFIED SECTION  ****

17.7.7 Error data types

MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) nap-ER-DataTypes (17) version5 (5)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
Roam ngNot Al | owedPar am
Cal | Bar r edPar am
CUG- Rej ect Par am
SS- I nconpati bilityCause,
PW Regi strati onFai | ureCause,
SM Del i veryFai | ur eCause,
Syst enfai | ur ePar am
Dat aM ssi ngPar am




Unexpect edDat aPar am

Faci | i t yNot SupPar am

OR- Not Al | owedPar am
UnknownSubscr i ber Par am
Nurber ChangedPar am

Uni dent i fi edSubPar am

I'l'l egal Subscri ber Par am

I'l'l egal Equi pnent Par am

Bear er Ser vNot Pr ovPar am

Tel eser vNot Pr ovPar am

Traci ngBuf f er Ful | Par am
NoRoam ngNbPar am

Absent Subscri ber Par am
BusySubscri ber Par am
NoSubscri ber Repl yPar am
Forwar di ngVi ol ati onPar am
For war di ngFai | edPar am

ATI - Not Al | owedPar am
SubBusyFor M- SMs- Par am
MessageWai t Li st Ful | Par am
Absent Subscri ber SM Par am
Absent Subscri ber Di agnosti cSM
Resour celLi nmi tati onParam
NoGr oupCal | NbPar am

I nconpat i bl eTer mi nal Param
Short Ter mDeni al Par am
LongTer nDeni al Par am

Unaut hori zedRequest i ngNet wor k- Par am
Unaut hori zedLCSC i ent - Par am
Posi t i onMet hodFai | ur e- Par am
UnknownOr Unr eachabl eLCSCl i ent - Par am

I MPORTS
SS- St at us
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-SS-DataTypes (14) version5 (5)}

Si gnal | nf o,
Basi cSer vi ceCode,
Net wor kResour ce
FROM MAP- CommpnDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version5 (5)}

SS- Code
FROM MAP- SS- Code {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-SS-Code (15) version5 (5)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version5 (5)}

Posi ti onMet hodFai | ur e- Param : : = SEQUENCE {

posi ti onMet hodFai | ure- Di agnostic
ext ensi onCont ai ner

}

[0] PositionMethodFail ure-Di agnostic
[1] ExtensionCont ai ner

OPTI ONAL,
OPTI ONAL,




Posi ti onMet hodFai | ure- Di agnostic ::= ENUMERATED {

congestion (0),

insufficientResources (1),

insufficient MeasurementData (2),

i nconsi st ent MeasurenentData (3),

| ocat i onProcedur eNot Conpl eted (4),

| ocati onProcedur eNot SupportedByTarget M5 (5),
goSNot At t ai nabl e (6)

posi ti onMet hodNot Avai | abl el nNetwork (7),

posi ti onMet hodNot Avai | abl el nLocati onArea (8),

ékéeption handl i ng
any unrecogni zed val ue shall be ignored
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4 Restoration of data in the VLR

The effect on service of failure of a VLR isdifferent from the effect of failure of an HLR. The procedures for restoration
of aVLR and an HLR are therefore different.

4.1 Restart of the VLR

When a VLR restarts after afailure, all IMSI records affected by the failure are erased.

There will be no subscriber data or location information stored for an affected mobile station until after the VLR has
received either a"Provide Roaming Number" request or an "Update |ocation Area"' request for that mobile station.

The VLR causes all affected TMSIsand all affected LM SIsto become invalid. "Invalid" in this context means that the
TMSI and LM SI can no longer be regarded as accurate. The term is used to avoid unnecessary constraints on the
implementation.

On receipt of either a"Provide Roaming Number" request or an "Update Location Area" request, restoration of
subscriber datain the VLR istriggered individually for each IMSI record as described below.

4.2 Restoration Procedures

The objective of the restoration procedure is to handle al traffic for each mobile subscriber correctly. In order to meet
this objective, the procedure must make the subscriber datain the VLR consistent with that in the HLR, and make the
location information in the HLR and VLR reflect accurately the current location of the MS. For an LMU, the procedure
must also make the location information in the SMLC reflect accurately the current serving location of the LMU.

4.2.1 Incoming Call
a) Send Routing Information (GMSC->HLR)

The HLR sends "Provide Roaming Number" to the VLR as for normal operation. The LMSI is updated by the
VLR when the VLR requests the transfer of subscriber data from the HLR using the "Restore Data" operation.

b) Provide Roaming Number (HLR->VLR)

- Regardless of whether the VLR hasan IMSI record corresponding to the IMS| in the "Provide Roaming
Number", it returnsan MSRN. If no IMSI record exists, the VLR creates a skeleton IM S record, sets the
indicators " Subscriber Data Confirmed by Radio Contact” and " Confirmed by HLR" to "Not Confirmed" and
(if IMSI Attach is used) marks the IMSI as attached. If the VLR serves two or more MSCs, the VLR setsthe
indicator "Location Information Confirmed in HLR" to "Not Confirmed". Otherwise, if the VLR serves only
one MSC, the indicator "L ocation Information Confirmed in HLR" is set to the initial value "Confirmed".

- If theindicator " Subscriber Data Confirmed by HLR" is "Not Confirmed" the VLR requests authentication
data, if required and still not available and subscriber data from the HLR. When the dialogue that covers the
subscriber dataretrieval procedure is completed successfully, the VLR sets the indicator " Subscriber Data
Confirmed by HLR" to "Confirmed". The indicators " Confirmed by Radio Contact" and "Location
Information Confirmed in HLR" remain unchanged.

- If the IMSI record for the MSis marked " Subscriber Data Confirmed by HLR" but "Not Confirmed by Radio
Contact" the operator may choose an appropriate method to limit the number of "Search for MS" procedures
for that MS.

- If subscriber data from the HLR indicates an LMU, the indicator “Location Information Confirmed in
SMLC" becomes applicable and is set to “not confirmed”. The means by which thisindicator is set to
“confirmed” are described under “Incoming LCS Information Request” and “ Outgoing LMU Request”.

¢) Send Information for I/C Call Setup (MSC->VLR)

3GPP
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d)

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns a" System Failure" error.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedure is used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is complete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for I/C Call Setup" procedure.

Process Access Request in Response to Search (MSC->VLR)

If the M S responds to paging, the MSC sends a positive response to the search request and a " Process Access
Request" to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to " Confirmed", sets the location area information for the MS, and handles the request in the
normal way.

The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setsthe indicator "L ocation Information Confirmed in HLR" to " Confirmed".

For thisMS, VLR restoration is complete.

4.2.2
a) Send Routing Information for MT SMS (SMS-GMSC->HLR)

b)

Mobile Terminated Short Message

The HLR returns the MSC number as for normal operation.

Send Information for MT SMS (MSC->VLR) - MAP version 2

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns an "Unidentified Subscriber" error. This causes the M SC to report a short message delivery
failure, with cause "Unidentified Subscriber", to the SMS gateway M SC. The Gateway M SC sends a " Report
SM Delivery Status' request, with a cause of "Absent Subscriber”, to the HLR. This causes the HLR to set
the "Mabile Station Not Reachable Flag" for the MS, as described in Technical Specifications GSM 03.40
and GSM 09.02.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedureis used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is complete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for MT SMS" procedure.

Send Information for 1/C Call Setup (MSC->VLR) - MAP version 1

If the VLR hasno IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns a" System Failure" error. This causes the MSC to report a short message delivery failure, with
cause "System Failure’, to the SM'S gateway M SC.

If the VLR hasan IMSI record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedure is used
instead of the "Page MS" procedure.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is compl ete.
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The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Send Information
for MT SMS" procedure.

d) Process Access Request in Response to Search (MSC->VLR)

If the M S responds to paging, the MSC sends a positive response to the search request and a " Process Access
Request" to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to "Confirmed", sets the location area information for the MS, and handles the request in the
normal way.

The VLR checks the indicator "L ocation Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location” procedure to the HLR. When this procedure is successfully completed, the
VLR setsthe indicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.

4.2.3

Mobile Terminating Location Request (MT-LR)

Receipt of an MT-LR for atarget MSidentified by itsIMSI in a serving MSC during VLR restoration is supported by
the procedures bel ow.

a) Provide Subscriber Location (GMLC->MSC/VLR)

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" the
VLR returns an "Unidentified Subscriber" error. This causes the MSC to report alocation failure, with cause
"Unidentified Subscriber”, to the GMLC.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio
Contact", the VLR handles the request in the normal way, except that the " Search for MS" procedureis used
instead of the "Page MS" procedure when paging for the MS.

If the VLR has an IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact", the VLR handles the request in the normal way; for thisMS, VLR restoration is complete.

The state of the indicator "L ocation Information Confirmed in HLR" does not affect the " Provide Subscriber
Location" procedure.

b) Process Access Request in Response to Search (MSC->VLR)

If the MS responds to paging, the MSC sends a positive response to the search request and a " Process Access
Request" to the VLR. After successful authentication, if required, the VLR sets the indicator " Confirmed by
Radio Contact" to "Confirmed", sets the location area information for the MS, and handles the request in the
normal way.

The VLR checks the indicator "L ocation Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the
VLR setsthe indicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.

4.2.4

Incoming LCS Information Request (GSM only)

Receipt of an incoming LCS Information Reguest from an SMLC directed to a specific LMU is supported by the
procedures bel ow.

a) Request associated withan LMU (SMLC->MSC/VLR)

If the VLR has no IMSI record, or if the record is marked " Subscriber Data Not Confirmed by HLR" or if
both the record is marked “Location Information not Confirmed in SMLC” and any LM S| supplied by the
SMLC isincorrect, the VLR returns an "Unidentified Subscriber" error.
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- Ifthe VLR hasan IMSI record for an LMU marked " Subscriber Data Confirmed by HLR" and "Not
Confirmed by Radio Contact”, the VLR handles the request in the normal way, except that the " Search for
MS" procedure is used instead of the "Page MS" procedure when paging for the LMU.

- Ifthe VLR hasan IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact" and “Location Information not Confirmed in SMLC”, then if the VLR serves more than one MSC,
the VLR verifiesif the Location Areafor the LMU belongs to the MSC to which the SMLC sent the LCS
Information. Request. If thisis not verified, the VLR returns an “ Unidentified subscriber” error. Otherwise,
the VLR handles the request in the normal way and sets the “L ocation Information Confirmed in SMLC”
indicator to “Confirmed”. For this LMU, data restoration is complete.

- Ifthe VLR hasan IMSI record marked " Subscriber Data Confirmed by HLR" and " Confirmed by Radio
Contact" and “Location Information Confirmed in SMLC”, the VLR handles the request in the normal way.
For this LMU, data restoration is compl ete.

- The state of the indicator "Location Information Confirmed in HLR" does not affect the incoming LCS
Information Request.

b) Process Access Request in Response to Search (MSC->VLR)

- If the LMU responds to paging, the MSC sends a positive response to the search request and a " Process
Access Request” to the VLR. After successful authentication, if required, the VLR sets the indicator
"Confirmed by Radio Contact" to "Confirmed", sets the indicator “Location Information Confirmed in
SMLC” to “Confirmed” (if not already “ Confirmed”), sets the location area information for the LM U, and
handl es the request in the normal way.

- TheVLR checkstheindicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the
VLR setsthe indicator "L ocation Information Confirmed in HLR" to " Confirmed".

For thisLMU, VLR restoration is complete.

4.2.5 Outgoing MS request

An outgoing request (M S originated call, mobile originated Short Message or call-independent supplementary service
activity) from the MS causes the VLR to check its IMSI record for that MS.

- If theMSisunknown inthisVLR (i.e. the VLR hasno IMSI record for the MS) or thereisan IMSI record
marked " Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause
"Unidentified Subscriber". This causes the M S to initiate the location registration procedure described below.

- Ifthe VLR hasan IMSI record for the MS marked " Subscriber Data Confirmed by HLR" the request is
handled in the normal way, and after any necessary authentication and/or IMEI checking the record is marked
"Confirmed by Radio Contact".

- The VLR checkstheindicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setsthe indicator "Location Information Confirmed in HLR" to "Confirmed".

For thisMS, VLR restoration is complete.

4.2.6 Outgoing LMU Request (GSM only)

An outgoing request (CM ServiceRequest) for LCS from an LMU causes the VLR to check its IMSI record for that
LMU.

- If theLMU isunknown inthis VLR (i.e. the VLR has no IMSI record for the LMU) or thereisan IMSI
record marked " Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause
"Unidentified Subscriber". This causes the LMU to initiate the location registration procedure described
below.
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- Ifthe VLR hasan IMSI record for the MS marked " Subscriber Data Confirmed by HLR" and “Location
Information not Confirmed in SMLC”, the outgoing request is rejected with the error cause “Not registered in
SMLC". This causes the LMU to initiate the location registration procedure described below.

- Ifthe VLR hasan IMSI record for the MS marked " Subscriber Data Confirmed by HLR" and “Location
Information Confirmed in SMLC”, the request is handled in the normal way, and after any necessary
authentication and/or IMEI checking the record is marked " Confirmed by Radio Contact”.

- TheVLR checkstheindicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the
VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the
VLR setsthe indicator "L ocation Information Confirmed in HLR" to "Confirmed".

For thisLMU, VLR restoration is complete.

4.2.7 Location Updating or IMSI Attach

A location registration request (location updating or IMSI attach) from an M S causes the VLR to check its IMSI record
for that MS.

If the MSisunknown inthisVLR (i.e. the VLR hasno IM S| record for the MS) the VLR creates a skeleton IM S
record for the M S and sets the indicators " Confirmed by Radio Contact”, "Location Information Confirmed in
HLR" and " Subscriber Data Confirmed by HLR" to "Not Confirmed". If authentication is required, the VLR
retrieves authentication data. When the radio contact with the Mobile Station is authenticated, the VLR sets the
indicator " Confirmed by Radio Contact" to "Confirmed. The VLR then performs an "Update L ocation" to the
HLR. If thisis successful, the VLR sets the indicators "Location Information Confirmed in HLR" and
"Subscriber Data Confirmed by HLR" to "Confirmed”. For thisMS, VLR restoration is compl ete.

If the VLR has an IMSI record for the M S, after successful authentication, if required, the VLR sets the indicator
"Confirmed by Radio Contact" to "Confirmed". If the record is marked "L ocation Information Not Confirmed in
HLR" or "Subscriber Data Not Confirmed by HLR" the VLR performs an "Update Location" to the HLR. If this
is successful, the VLR sets the indicators " Location Information Confirmed in HLR" and " Subscriber Data
Confirmed by HLR" to "Confirmed". For thisMS, VLR restoration is complete.

If the VLR performs a successful “Update Location” and the IMSI record indicates an LMU with the indicator
“Location Information Confirmed in SMLC” set to “Not Confirmed”, the VLR performs an “LCS Registration”
to the SMLC associated with either the IMS| or serving cell of the LMU. If thisis sucessful, the VLR sets the
indicator “Location Information Confirmed in SMLC" to “Confirmed”. For thisLMU, VLR restoration is
complete.
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12 Restoration of Data in an SMLC (GSM only)

12.1 Restart of an SMLC

When an SMLC restarts after afailure, it performs the following actions for those of its associated LMUs whose records
have been affected by the fault:

- Reload al administered LMU data from non-volatile back-up
- Mark each LMU as “not registered”
- Reinitialize other temporary datafor each LMU to indicate no ongoing measurement or diagnostic activities

- Send an “LCS Reset” message containing no LMU identifier to each VLR where an LMU may be currently
served

Any VLR receiving an “LCS Reset” containing no LMU identifier shall reset the indicator “L ocation Information
Confirmed in SMLC” to “Not Confirmed” for each LMU registered with this SMLC. The VLR shall also request the
serving M SC for each affected LMU to release any L CS signaling connection to this LMU with the cause “Not
registered in SMLC”.

While the “Location Information Confirmed in SMLC” indicator remains “not Confirmed” for any LMU, the VLR shall
react to any outgoing request from the LMU as follows

- For an outgoing request for LCS service, the VLR shall return an error response with cause “not registered in
SMLC". This shall cause the LMU to request alocation update.

- For a location update request, the VLR shall behave as for anormal MS. Once any location update to the HLR
is completed successfully, or if no location update to the HLR is needed, the VLR shall perform an “LCS
Registration” to the SMLC. If thisis successful, the indicator “Location Information Confirmed in SMLC” shall
be set to “ Confirmed”.

After an “LCS Registration” has been successfully completed, the SMLC may send an LCS Information Request to the
LMU containing an LCS O&M Reset command. On receipt of this, the LMU shall cancel all active LCS measurement
and O& M tasks previously ordered by the SMLC.

For thisLMU, datarestoration in the SMLC is complete.

12.2  Data Restoration for a Specific LMU

An SMLC may restore data for a specific LMU when the datain the SMLC or LMU is considered unreliable (e.g. if
there is no communication between the SMLC and LMU for along time or if messages received by the SMLC are
inconsistent with the LMU state kept by the SMLC). To restore data for a specific LMU, the SMLC shall send an “LCS
Reset” containing the identity of the LMU to the current serving VLR or to every VLR that may servethe LMU.

Any VLR receiving an “LCS Reset” containing a specific LMU identifier shall reset the indicator “Location Information
Confirmed in SMLC” to “Not Confirmed” for this LMU and shall request the serving MSC to release any LCS signaling
connection to this LM U with the cause “Not registered in SMLC". Further actions by the MSC, LMU and SMLC are as
described in section 12.1

13 Restoration of Data in an LMU (GSM only)

When an LMU restarts following a failure, it shall reinitialize all data concerning LCS measurement and O& M tasks to
indicate that no tasks ordered by an SMLC are active. The LMU shall then perform an “IMSI Attach”. Other actions are
for further study.
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1 Introduction

1.1 Definition

The term subscriber data is used to designate all information associated with a subscription which is required for service
provisions, identification, authentication, routing, call handling, GPRS mode transmission, charging, subscriber tracing,
operation and maintenance purposes. Some subscriber data are referred to as permanent subscriber data, i.e. they can
only be changed by administration means. Other data are temporary subscriber data which may change as a result of
normal operation of the system.

Unless shown to be conditional, all data items are considered to be mandatory.

1.2 Storage facilities

This specification considers subscriber data stored in the following types of functional unit:

- Homelocation register (HLR) which contains all permanent subscriber data and all relevant temporary subscriber
datafor all maobile subscribers permanently registered in the HLR.

- Visitor location register (VLR) which contains all subscriber data required for call handling and other purposes
for mobile subscribers currently located in the area controlled by the VLR.

- Serving GPRS Support Node (SGSN) which contains all subscriber data required for GPRS mode transmission
and other purposes for mobile subscribers currently located in the area controlled by the SGSN.

- -Gateway GPRS Support Node (GGSN) which contains all subscriber data required for GPRS mode
transmission for mobile subscribers using any service provided by the GGSN.

- Gateway Mobile Location Center (GMLC) which contains all subscriber data required for external clients of the
Location Services (LCS).

- InGSM, Serving Mobile Location Center (SMLC) which contains all LMU data required to manage location
measurementsin LMUSs. (Note: a Type A LMU is anetwork entity that shares many of the attributes of an MS
including subscription datain the HLR and identification using an IMSI).

In addition, subscriber data may also be stored in the following functional unit:

- Group Cdl Register (GCR) which contains all data required for configuration, set-up and handling of voice
group and voice broadcast calls. This encompasses subscribers identities (mobile as well as fixed network) who
are nominated as dispatchers for one or several groups within the area controlled by the GCR.

NOTE: Thedatastored inthe GCR isnot strictly "subscriber data". Description of GCR datais therefore out of
scope of this specification and is covered in the corresponding specifications for enhanced Multi Level
Precedence and Pre-emption Service (eMLPP), Voice Group Call Service (VGCS) and V oice Broadcast
Service (VBS) instead (GSM 03.67, GSM 03.68 and GSM 03.69).

1.3 Subscriber data in functional units other than the HLR, the
VLR, the SGSN, the GGSN, the GMLC, the SMLC and the
LMU

Theindividual Subscriber Authentication Key Ki defined in GSM 03.20 is stored in the Authentication Centre AuC; it is
also stored in the SIM and therefore available in the MS. Version numbers of algorithms A3 and A8 may also be stored
in the AuC.
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NOTE: Itisfor further study whether or not other types of functional units containing mobile subscriber
parameters are to be included in this specification. Such units could include encryption key distribution
centres, maintenance centres, etc.

2 Definition of subscriber data

2.1 Data related to subscription, identification and numbering

2.1.1 Data defining the subscription profile

2111 International Mobile Subscriber Identity (IMSI)
International Mobile Subscriber Identity (IMSl) is defined in GSM 03.03.

IMSI is permanent subscriber data. IMSI isstored in HLR, VLR, SGSN, GGSN and SMLC. For Anonymous Access,
IMSI isnot used in SGSN nor in GGSN. The IMSI serves as the root of the subscriber data pseudo-tree.

21.1.2 Network Access Mode (NAM)

The Network Access Mode defines if the subscriber is registered to get access to the non-GPRS network, to the GPRS
network or to both networks. NAM describes the first level of the subscriber data pseudo-tree below the IMS| root. It is
permanent subscriber data stored in the HLR and the SGSN with the Gs interface option..

2.1.2 Mobile Station International ISDN Number (MSISDN)

Mobile Station ISDN Number (MSISDN) is defined in GSM 03.03.

The MSISDN is permanent subscriber dataand is stored in HLR, VLR and SGSN.

If the multinumbering option applies, the MSISDN stored in the VLR and in the SGSN is the Basic MSISDN, see
subclause 2.1.3.1.

2.1.3 MSISDNSs for multinumbering option

If the HPLMN allocates different MSISDNs for different Basic Services (see GSM 09.07), these numbers are
conditionally stored as permanent datain the HLR.

2.1.3.1 The Basic MSISDN indicator

The Basic MSISDN isdefined in GSM 03.12. The Basic MSISDN indicator marks the MSISDN to be used as Basic
MSISDN.

It is permanent subscriber data stored conditionally in the HLR.

2.1.3.2 The MSISDN-Alert indicator

The MSISDN-Alert is defined in GSM 03.40. The MSISDN-Alert indicator marks the MSISDN to be used as M SISDN-
Alert.

It is permanent subscriber data stored conditionally in the HLR.

2.1.4  Temporary mobile subscriber identity (TMSI)
Temporary mobile subscriber identity (TMSI) is defined in GSM 03.03.

The TMSI istemporary subscriber data and is conditionally stored in the VLR.
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2.1.5 Packet-Temporary Mobile Subscriber Identity (P-TMSI)

Packet-Temporary Mobile Subscriber Identity (P-TMSI) isdefined in GSM 03.03. Its usage is described in GSM 03.60.
P-TMSI is accompanied by the P-TMSI Signature, see subclause 2.3.7.

The P-TMSI istemporary subscriber data and is conditionally stored in the SGSN.

2.1.6  Temporary Link Layer Identifier (TLLI)

Temporary Link Layer Identifier (TLLI) isdefined in GSM 03.03. It is derived from the P-TM S| by the MS and occurs
inthe variants Local TLLI and Foreign TLLI. The TLLI istemporary subscriber data and is conditionally stored in the
SGSN. For use of TLLI see GSM 03.60.

2.1.7 Random TLLI

Random TLLI is chosen randomly by the MS. It isdefined in GSM 03.03. Random TLLI is short living temporary
subscriber data and is conditionally stored in the SGSN. For use of Random TLLI see GSM 03.60.

A Random TLLI may be used if no valid P-TMSI isavailable.

2.1.8 Local Mobile Station Identity (LMSI)

Local Mobile Station Identity (LM SI) is defined in GSM 03.03. The LMSI istemporary subscriber data. The LM S| may
be stored in the VLR; if it isreceived in the HLR it must be stored there.

2.1.9 International Mobile Equipment Identity (IMEI)

International Mobile Equipment Identity (IMEI) is defined in GSM 03.03. The IMEI istemporary subscriber dataand is
conditionally stored in the SGSN.

2.2 Data related to Mobile Station types

2.2.1 Mobile Station Category

Mobile Station Category has a structure identical to that of "Calling Party's Category" defined in ISUP (CCITT
Recommendation Q.763).

The following values of category shall be supported:
- ordinary subscriber.
The category is assigned per IMSI.

Mobile Station Category is permanent subscriber dataand is stored in HLR and VLR.

2.2.2 LMU Identifier (GSM only)

The LMU identifier is part of the subscriber datafor a Type A LMU, when associated with an NSS based SMLC, and
servesto distinguish a Type A LMU from anormal MS.
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2.4.9 MLC number

The MLC number occurs as an SMLC number and as a GMLC number.

2.49.1 SMLC number (GSM only)
The SMLC number isthe E.164 address of an NSS based SMLC.

The SMLC number is permanent data that may be stored in an MSC in association with either a set of IMSIs belonging
to LMUs controlled by the SMLC or a set of cell identifiers belonging to the geographic area served by the SMLC.

2492 GMLC number

The GMLC number isthe E.164 address of the GMLC. One or more GMLC numbers may be stored inthe MS
subscriber datain the HLR and downloaded to the VLR. These GMLC numbers identify the GMLCs for the particular
MS from which alocation request for this MS may be confined for particular LCS clients.
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2.16 Data related to Location Services

2.16.1 Subscriber Data stored in HLR

2.16.1.1 Privacy Exception List

This data contains the privacy classes for any target M'S which identify the LCS clients permitted to locate the MS. For a
detailed definition of this data, refer to GSM 03.71.

2.16.1.2 GMLC Numbers

This data contains the GML C addresses for an MS subscriber. These addresses may be used to verify that alocation
reguest from specific LCS clients is authorized for the target MS.

2.16.1.3 MO-LR List

This data contains the classes of MO-LR that are permitted for the MS subscriber. For a detailed definition of this data,
refer to GSM 03.71.

2.16.2 Data stored in GMLC

The GMLC stores datarelated to LCS clients. Refer to GSM 03.71 for a detailed description.

2.16.3 Data stored in SMLC (GSM only)

The SMLC stores datarelated to associated Type A and Type B LMUs from which location measurements may be
received. Refer to GSM 03.71 for a detailed description.

2.16.4 Data stored in LMU (GSM only)

The LMU stores data related to its LCS measurement and O& M capabilities and may store datarelated to LCS
measurements and O& M reports that it is required to provide to its controlling SMLC. The nature and content of this
datais not defined in GSM.

2.16.5 Data stored in the MSC (GSM only)

In order to support routing of connectionless LCS messages to an SMLC or a Type B LMU, the MSC may store
permanent routing data for an SMLC or a Type B LMU in association with a specific location area identifier or location
areaidentifier plus cell identifier.

2.16.6 Data stored in the BSC (GSM only)

In order to support routing of connectionless LCS messages to an SMLC or a Type B LMU, the BSC may store
permanent routing data for an SMLC or a Type B LMU in association with a specific location area identifier or location
areaidentifier plus cell identifier.
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3 Definitions and abbreviations

3.1 Abbreviations

Abbreviations used in this specification are listed in 3G TS 21.905.

3.2 Definitions

Subscriber datato be stored in the HLR, VLR and SGSN are defined in GSM 03.08, GSM 03.71 and in GSM 03.6x,
GSM 03.8x and GSM 03.9x-series of technical specifications.

Voice Broadcast Service (VBS), Voice Group Call Service (VGCS) and enhanced Multi Level Precedence and Pre-
emption Service (eMLPP) Datarelated to group call area, cell or dispatcher attributesis only stored in the Group Call
Register (GCR) which islinked to each MSC/VLR.

The GCR and its stored data is out of scope of this specification.

Subscriber related VBS, VGCS and eM LPP Data only concerns entitlement data for these-services and is seen as shared
non-GPRS subscriber data

GPRS and non-GPRS subscriber data:

The HLR has to download data to the VLR and to the SGSN. In this specification those data sent to the VLR are called
non-GPRS subscriber data and those data sent to the SGSN are called GPRS subscriber data.

Whenever the refining identifier non-GPRS or GPRS is missing a common rule is addressed which hold for both kinds
of subscriber data.

Subscriber data specific to non-GPRS shall only be sent from the HLR to the VLR. Subscriber data specific to GPRS
shall only be sent from the HLR to the SGSN.

Subscriber data common to both non-GPRS and GPRS (regional subscription information) are downloaded from the
HLR to both entities.

Shared non-GPRS subscriber data:

Common subset of subscriber data defined to be stored in both the HLR and VLR. Subscriber data only stored in the
HLR is not part of shared subscriber data. Shared subscriber data includes:

BS: Bearer Service (see GSM 02.02);

TS Teleservice (see GSM 02.03);

BSG: Basic Service Group (see GSM 02.01, GSM 02.04 and GSM 03.11);

EBSG: Elementary Basic Service Group (see GSM 03.11);

CBSG: Collective Basic Service Group (see GSM 03.11);

LSA Information:  Localised Service Area Information (see GSM 03.73);

SC Information: Super-Charger Information (see 3G TS 23.116);

IST Information: Immediate Service Termination Information (see GSM 03.35).
Shared GPRS subscriber data:

Common subset of subscriber data defined to be stored in both the HLR and SGSN. Subscriber data only stored in the
HLR is not part of shared subscriber data. Shared GPRS subscriber data includes:
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TS Teleservice (see GSM 02.03);

PDP Context (see GSM 03.60);

LSA Information:  Localised Service Area Information (see GSM 03.73);

SC Information: Super-Charger Information (see 3G TS 23.116).
Mandatory data:

Data required to form a self-consistent set of subscriber data. The context governs whether a specific parameter is
mandatory, e.g. the data set for a specific service may be optional, however if datafor this serviceis present, then
parameters within this data set may be mandatory.

Mandatory data is defined by the service description (see e.g. GSM 03.6x, GSM 03.8x and GSM 03.9x-series of
technical specifications and GSM 03.15, GSM 03.71) and by PLMN defined requirements.

NOTE: The above definition is seen from a semantic point of view. Semantically, mandatory parameters may be
defined as syntactically optional or mandatory by the protocol.

Optional data:

Datawhich is defined as subscriber data, but which is not required to form a self-consistent set of subscriber data; the
context governs whether a specific parameter is optional.

Optional datais data which is defined by the service description (see e.g. GSM 03.6x, GSM 03.8x and GSM 03.9x-
series of technical specificationsand GSM 03.15, GSM 03.71) or by PLMN defined requirements but is not defined as
mandatory data.

NOTE: The above definition is seen from a semantic point of view. Semantically optional parameters are always
defined as syntactically optional by the protocol.

Missing data:
Data which is mandatory in a given context but is not received nor is valid data available locally.
Unexpected data:
Datawhich is received and cannot be further processed. This may be either:
- optional data not required in a given context; or
- optiona or mandatory data, required in this context but received with an unexpected value.
Overlapping data:
Two different cases of overlapping within subscriber data are possible:
- two or more parameters are to be stored at the same address in the data structure (see subclause 4.4);
- two or more BSGswithin aBSG list include or are identical with one and the same EBSG.
The following groups of non-GPRS subscriber information are defined:
- Subscriber information (Group A):
- International Mobile Subscriber Identity (IMSI);
- basic Mobile Station International ISDN Number (MSISDN);
- category;
- subscriber status,

- LMU identifier (GSM only)

- Basic serviceinformation (Group B):
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- Bearer Servicelist;
- Teleservicelist.

NOTE: VBSandVGCS entitlement data are subsumed under Teleservices
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- Supplementary Service (SS) information (Group C):
- forwarding information;
- cal barring information;
- Closed User Group (CUG) information;
- eMLPP data;
- SSData;
- Operator Determined Barring (ODB) information (Group D):
- ODB Datafor non-GPRS services;
- Roaming restriction information (Group E):
- roaming restriction due to unsupported feature;
- Regional subscription information (Group F):
- regional subscription data.
- VBS/VGCS subscription information (Group G):
- VBSsubscription data;
- VGCS subscription data.
- CAMEL subscription information (Group H):
- Originating CAMEL Subscription Information (O-CSl);
- Dialled Service CAMEL Subscription Information (D-CSl);
- VMSC Terminating CAMEL Subscription Information (VT-CSl);
- Supplementary Service Invocation Notification CAMEL Subscription Information (SS-CSl);
- Trandation Information Flag CAMEL Subscription Information (TIF-CSl);
-  SMS CAMEL Subscription Information (SMS-CSl);
- Mobility Management Event Notification CAMEL Subscription Information (M-CSl).
- LSA Information (Group I):
- LSA data
- Super-Charger (SC) Information (Group K):
- AgeIndicator
- Location Services (LCS) information (Group X)
-  GMLCLi¢t
- LCSPrivacy Exception List
- MO-LRList
- IST Information (Group J):
- IST data

The following groups of GPRS subscriber infor mation are defined:
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Subscriber information (Group P1):
- International Mobile Subscriber Identity (IMSI);
- basic Mobile Station International ISDN Number (MSISDN);
- subscriber status,

Basic service information (Group P2):
- Teleservicelist.

Operator Determined Barring (ODB) information (Group P3):
- ODB Datafor GPRS services,

Roaming restriction information (Group P4):
- roaming restriction in SGSN due to unsupported feature;
Regional subscription information (Group P5):

- regional subscription data.

GPRS subscription information (Group P6):

- GPRS subscription data.

SGSN CAMEL subscription information (Group P7):

- GPRS CAMEL subscription information;

- SMS CAMEL subscription information.

LSA Information (Group P8):

- LSA data

Super-Charger (SC) Information (Group P9):

- Agelndicator.

3GPP
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[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'

[2] GSM 03.71: “Digita cellular telecommunications system (Phase 2+); Location Services (LCS);
(Functional description) - Stage 2”

[24] 3G TS 23.171: “Functional stage 2 description of location servicesin UMTS’

[3] GSM-04-803G TS 24.080: "Digital cellular telecommunications system (Phase 2+); Mobile radio

interface layer 3 supplementary services specification; Formats and coding”

3 Definitions and Aabbreviations

Abbreviations used in the present document are listed in GSM 01.04,-and GSM 03.71 and TS 23.171.

The following terms are used in this Technical Specification:

- MS, Mobile Station. This specification makes no distinction between MS and UE.

ETSI
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4 Network initiated location services operations

4.1 Location Notification

4.1.1 Normal operation

The network invokes a location notification procedure by sending a REGISTER message containing a LCS-
LocationNoatification invoke component to the MS. This may be sent either to request verification for MT-LR or to
notify about already authorized MT-LR.

In case of privacy verification the M S shall respond to the request by sending a RELEASE COMPLETE message
containing the mobile subscriber's response in a return result component (figure 4.1).

If the timer expiresin the network before any response from the MS (e.g. due to no response from the user), the
network shall interprete this by applying the default treatment defined in GSM 03.71 for GSM and TS 23.171 for
UMTS (i.e. dissallow location if barred by subscription and allow location if allowed by subscription).

In the case of location notification no response is required from the M S, the MS shall terminate the dialoque by sending
a RELEASE COMPLETE message containing a L ocationNotification return result.

If the MSis unable to process the request received from the network, it shall return an error indication by sending a
RELEASE COMPLETE message containing areturn error component. Error values are specified in TS
24.080GSM-04-80.

MS Network
REGISTER
<

Facility (Invoke = LCS-LocationNotification (notificationType, locationType, IcsClientExternalID, IcsClientName))

RELEASE COMPLETE
Facility (Return result = LCS-L ocationNotification (verificationResponse)) ”
RELEASE COMPLETE
""""""""" Pty Rewumerror Erron)
RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 4.1: Location Notification
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5 Mobile initiated location services operations

5.1 Mobile Originated Location Request (MO-LR)

51.1 Normal operation

The MSinvokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke
component._In UMTS, the gpsAssistanceData and deCipheringKeys shall not be used as values of molr-Type

parameter.

The receiving network entity shall initiate the handling of location request in the network. The network shall pass the
result of the location procedure to the MS by sending a FACILITY message to the MS containing aLCS-MOLR return
result component.

The MS may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location
request (see figure 5.1). The MS may also initiate another location request operation by sending a FACILITY message
to the network containing a LCS-MOLR invoke component (see figure 5.2). After the last |ocation request operation the
MS shall terminate the dialogue by sending a RELEASE COMPLETE message.

If the network is unable to process the request received from the M S, it shall clear the transaction by sending a
RELEASE COMPLETE message containing a return error component. Error values are specified in TS
24.080GSM-04-80.

MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternal | D, mlc-Number,
gpsAssistanceData))
FACILITY
<

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))

RELEASE COMPLETE
Ko m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = m -
Facility (Return error (Error))
RELEASE COMPLETE
Ko m m m e e e e e e e e e e e e e e e e e e e m e e m e e e e e e e e e e e e e e = ==

Facility (Reject (Invoke _problem))

RELEASE COMPLETE

Figure 5.1: Single mobile originated location request
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MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternal|D, mic-Number,
gpsAssistanceData))
FACILITY
<

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE
Facility (Reject (Invoke _problem))

FACILITY

Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternall D, mlc-Number,
gpsAssistanceData))

FACILITY

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2: Multiple mobile originated location requests
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5 Mobile initiated location services operations

5.1 Mobile Originated Location Request (MO-LR)

5.1.1 Normal operation

The MSinvokes aMO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke
component.

The receiving network entity shall initiate the handling of location request in the network. The network shall passthe
result of the location procedure to the MS by sending a FACILITY message to the MS containing aLCS-MOLR return
result component.

The MS may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location
request (see figure 5.1). The MS may also initiate another location request operation by sending a FACILITY message
to the network containing a LCS-MOLR invoke component (see figure 5.2). After the last location request operation the
MS shall terminate the dialogue by sending a RELEASE COMPLETE message.

If the network is unable to successfully fulfil the request received from the M S (e.g. to provide alocation estimate or
location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing
areturn error component. Error values are specified in GSM 04.80.

If the network has returned aresult to the MSina FACILITY message but, after some PLMN administered time period
has elapsed, has not received either a new location request operationin a FACILITY message or a RELEASE
COMPLETE message from the M S, the network may clear the transaction by sending a RELEASE COMPLETE

message.

MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternal D, mlc-Number,
gpsAssistanceData))
FACILITY
<

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))

RELEASE COMPLETE
<,
Facility (Return error (Error))

RELEASE COMPLETE
=,

Facility (Reject (Invoke _problem))

RELEASE COMPLETE

Figure 5.1: Single mobile originated location request
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MS Network
REGISTER
>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternalID, mlc-Number,
gpsAssistanceData))

FACILITY

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE
Facility (Reject (Invoke _problem))

FACILITY

Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, Ics-QoS, IcsClientExternall D, mlc-Number,
gpsAssistanceData))

FACILITY

Facility (Return result = LCS-MOLR (locationEstimate, decipheringK eys))
RELEASE COMPLETE
Facility (Return error (Error))
RELEASE COMPLETE

Facility (Reject (Invoke _problem))

RELEASE COMPLETE

Figure 5.2; Multiple mobile originated location requests
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1 *xxx NEXT MODIFIED SECTION  ****

2 7.6.3 Subscriber management parameters

3 7.6.3.61 GMLC List

4 This parameter contains the addresses of all GMLCsthat are permitted to issue a non-call related MT-LR location
5 request for this MS. Usage of this parameter is defined in GSM 03.71.
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7.6.1.4 User error
This parameter can take values as follows:
NOTE: Thevaluesare grouped in order to improve readability; the grouping has no other significance.
i) Location services problem:
- Unauthorized Requesting Network
- Unauthorized LCS Client with detailed reason as follows
- Unauthorzied Privacy Class
- Unauthoized Call Unrelated Externa Client
- Unauthorized Call Related Externa Client

- Privacy override not applicable

Position method failure with detailed reason as follows:
- Congestion
- Insufficient resources
- Insufficient Measurement Data
- Inconsistent Measurement Data
- Location procedure not completed
- Location procedure not supported by target MS
- QoS not attainable

- Position Method Not Available in Network

- Position Method Not Availablein Location Area

- Unknown or unreachable LCS Client

*xxx NEXT MODIFIED SECTION  ****

17.7.7 Error data types

MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) nap-ER-DataTypes (17) version5 (5)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N

EXPORTS
Roam ngNot Al | owedPar am
Cal | Bar r edPar am
CUG- Rej ect Par am
SS- I nconpati bilityCause,
PW Regi strati onFai | ureCause,
SM Del i veryFai | ur eCause,
Syst enfai | ur ePar am
Dat aM ssi ngPar am




Unexpect edDat aPar am

Faci | i t yNot SupPar am

OR- Not Al | owedPar am
UnknownSubscr i ber Par am
Nurber ChangedPar am

Uni dent i fi edSubPar am

I'l'l egal Subscri ber Par am

I'l'l egal Equi pnent Par am

Bear er Ser vNot Pr ovPar am

Tel eser vNot Pr ovPar am

Traci ngBuf f er Ful | Par am
NoRoam ngNbPar am

Absent Subscri ber Par am
BusySubscri ber Par am
NoSubscri ber Repl yPar am
Forwar di ngVi ol ati onPar am
For war di ngFai | edPar am

ATI - Not Al | owedPar am
SubBusyFor M- SMs- Par am
MessageWai t Li st Ful | Par am
Absent Subscri ber SM Par am
Absent Subscri ber Di agnosti cSM
Resour celLi nmi tati onParam
NoGr oupCal | NbPar am

I nconpat i bl eTer mi nal Param
Short Ter mDeni al Par am
LongTer nDeni al Par am

Unaut hori zedRequest i ngNet wor k- Par am
Unaut hori zedLCSC i ent - Par am
Posi t i onMet hodFai | ur e- Par am
UnknownOr Unr eachabl eLCSCl i ent - Par am

I MPORTS
SS- St at us
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-SS-DataTypes (14) version5 (5)}

Si gnal | nf o,
Basi cSer vi ceCode,
Net wor kResour ce
FROM MAP- CommpnDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version5 (5)}

SS- Code
FROM MAP- SS- Code {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-SS-Code (15) version5 (5)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version5 (5)}

Posi ti onMet hodFai | ur e- Param : : = SEQUENCE {

posi ti onMet hodFai | ure- Di agnostic
ext ensi onCont ai ner

}

[0] PositionMethodFail ure-Di agnostic
[1] ExtensionCont ai ner

OPTI ONAL,
OPTI ONAL,




Posi ti onMet hodFai | ure- Di agnostic ::= ENUMERATED {

congestion (0),

insufficientResources (1),

insufficient MeasurementData (2),

i nconsi st ent MeasurenentData (3),

| ocat i onProcedur eNot Conpl eted (4),

| ocati onProcedur eNot SupportedByTarget M5 (5),
goSNot At t ai nabl e (6)

posi ti onMet hodNot Avai | abl el nNetwork (7),

posi ti onMet hodNot Avai | abl el nLocati onArea (8),

ékéeption handl i ng
any unrecogni zed val ue shall be ignored
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