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5 Mobile initiated location services operations

5.1 Mobile Originated Location Request (MO-LR)

5.1.1 Normal operation

The MS invokes 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 a LCS-MOLR return
result component.

The network shall pass the result of the location procedure to the MS only if the location estimate is given in a format
that the MS supports, as indicated by either the presence (and content) or the absence of the parameter
supportedGADShapes, which may be sent by the MS in the LCS-MOLR operation.

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 MS (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 3G TS 24.080. The network shall pass the result of the location
procedure to the MS only if the location estimate is given in a format that the MS supports, as indicated by either the
presence (and content) or the absence of the parameter supportedGADShapes, which may be sent by the MS in the
LCS-MOLR operation.

If the network has returned a result to the MS in 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 MS, the network may clear the transaction by sending a RELEASE COMPLETE
message.

MS Network
REGISTER

------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, lcs-QoS, lcsClientExternalID, mlc-Number,

gpsAssistanceData, supportedGADShapes))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (locationEstimate, decipheringKeys, add-LocationEstimate))

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, lcs-QoS, lcsClientExternalID, mlc-Number,

gpsAssistanceData, add-LocationEstimate))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (locationEstimate, decipheringKeys, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Facility (Reject (Invoke_problem))

FACILITY
------------------------------------------------------------------------------------------------------------------------>

Facility (Invoke = LCS-MOLR (molr-Type, locationMethod, lcs-QoS, lcsClientExternalID, mlc-Number,
gpsAssistanceData, supportedGADShapes))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (locationEstimate, decipheringKeys, supportedGADShapes))

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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24B Location Service process description

24B.1 Routeing information retrieval procedure for LCS

24B.1.1 General

The message flows for successful retrieval of routeing information related to location services are shown in figure
24B.1/1.

+-----+                    +-----+
¦GMLC +--------------------¦ HLR ¦
+-----+                    +-----+
   ¦                          ¦
   ¦  MAP SEND ROUTEING INFO  ¦
   ¦------------------------->¦
   ¦    FOR LCS               ¦
   ¦                          ¦
   ¦  MAP SEND ROUTEING INFO  ¦
   ¦<-------------------------¦
   ¦   FOR LCS ACK            ¦
   ¦                          ¦

Figure 24B.1/1: Message flow for retrieval of routeing information for LCS

The following MAP services are used to retrieve requestedrouteing information:

MAP_SEND_ROUTING_INFO_FOR_LCS see subclause 13A.1.
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24B.1.2 Process in the GMLC

Process in the GMLC for
retrieval of routeing information

Process SRI_FOR_LCS_GMLC SRI_LCS_GMLC(1)

Signals to/from the left
are to/from the application 
process in the GMLC;
signals to/from the right 
are to/from the HLR

Idle

Send Routing
Info for LCS

MAP_OPEN_req
MAP_SEND_ROUTING_INFO_FOR_LCS_req
MAP_DELIMITER_req

Receive_
Open_Cnf Section 25.1.2

Wait_For_
Response

MAP_SEND_ROUTING_
INFO_FOR_LCS_cnf

Idle

MAP_
NOTICE_ind

MAP_
CLOSE_ind

MAP_CLOSE_ind,
MAP_U_ABORT_ind,
MAP_P_ABORT_ind

Idle

OK
Vr, Error
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Pr ocess in  the  GMLC for
retrieval o f route ing in format ion

Process SRI_FOR _LCS_G MLC SRI_LC S_GMLC(1)

Signals to / from the le ft
a re to /from the app licat ion 
process in the  G MLC;
signals to/ from  the right  
are to /fr om the H LR

Id le

Send Routing
In fo  fo r LCS

MAP_OPEN_req
MAP_SEN D _R OUT ING _INFO _FOR _LC S_req
MAP_DELIMITER_req

R eceive_
Open_C nf Sect ion 25.1 .2

W ait_For_
Respons e

MAP_SEN D_RO UTING_
INF O_FOR _LCS_cnf

Check _
Confirmation Sect ion 25.2

Send Rout ing
In fo fo r LCS
ack

Id le

Send Rout ing
Info for  LC S
negative  response

Idle

MAP_
N OTIC E_ind

MAP_
CLOSE_ind

Set negat ive
response:

System Failure

Send Routing
In fo  fo r LCS
negative  response

Id le

MAP_C LO SE_ind,
MAP_U _ABORT _ind,
MAP_P_ABOR T_ind

Idle

OK

O K

Provider Error,
User Error,
Data  Error

Vr, Error

Figure 24B.1/2: Process SRI_FOR_LCS_GMLC

24B.1.3 Process in the HLR
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Process in the HLR to respond
the routeing information

Process SRI_FOR_LCS_HLR SRI_LCS_HLR(1)

Signals to/from the left are
to/from the GMLC;
signals to/from the right are
to/from the application in the
HLR application process

Idle

Receive_
Open_Ind Section 25.1.1

Wait_For_
Report

MAP_SEND_ROUTING
_INFO_FOR_LCS_ind

Send Routing 
Info for LCS To HLR application process

Wait_For_
SRI_for_LCS_

response

Send Routing
Info for 
LCS ack

MAP_SEND_ROUTING_
INFO_FOR_LCS_rsp
MAP_CLOSE_req

Idle

Send Routing Info
for LCS negative
response

MAP_
NOTICE_ind

MAP_
CLOSE_ind

Idle

MAP_P_
ABORT_ind

MAP_P_
ABORT_req

Idle

OK
Vr, Error
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Process in  the  H LR to  respond
to a request fo r the route ing in formation

Process SRI_FOR _LCS_H LR SRI_L CS_H LR (1)

Signals to/ from  the le ft  ar e
to / from  the GMLC ;
signals to/ from  the righ t are
to /from the app licat ion in  the
H LR applicat ion  process

Id le

R eceive_
Open_Ind

Sect ion 25.1 .1

W ait_For_
R eport

MAP_SEN D_RO UTING
_INFO _F OR_LC S_ind

Send Routing 
In fo  fo r LCS

To HLR applica tion  process

W ait_For_
SRI_for_LC S_

response

Send Routing
In fo  fo r 
LC S ack

Set resu lt

MAP_SEN D_RO UTING_
IN FO_FOR _LCS_rsp
MAP_CLOSE_req

Id le

Send Routing  Info
for  LC S negat ive
response

Set error

MAP_
N OTIC E_ind

MAP_
CLOSE_ind

Idle

MAP_P_
ABO RT_ind

MAP_P_
ABORT _req

Idle

OK
Vr, Error

Figure 24B.1/3: Process SRI_FOR_LCS_HLR
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24B.2 Provide Subscriber Location procedure

24B.2.1 General

The message flows for successful retrieval of the location information of a target MS related to location services are
shown in figure 24B.1/1.

+-----+                    +-----+
¦GMLC +--------------------¦MSC/ ¦
¦     +                    ¦ SGSN¦
+-----+                    +-----+
   ¦                          ¦
   ¦  MAP PROVIDE SUBSCRIBER  ¦
   ¦------------------------->¦
   ¦    LOCATION              ¦
   ¦                          ¦
   ¦  MAP PROVIDE SUBSCRIBER  ¦
   ¦<-------------------------¦
   ¦   LOCATION ACK           ¦
   ¦                          ¦

Figure 24B.2/1: Message flow for request of the location information

The following MAP services are used to retrieve requestedlocation information:

MAP_PROVIDE_SUBSCRIBER_LOCATION see subclause 13A.2.
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24B.2.2 Process in the GMLC

Process in the GMLC to request 
the location of a target MS

Process PSL_GMLC PSL_GMLC(1)

Signals to/from the left
are to/from the application 
process in the GMLC;
signals to/from the right 
are to/from the MSC/SGSN

Idle

Provide
Subscriber
Location

MAP_OPEN_req
MAP_PROVIDE_SUBSCRIBER_LOCATION_req
MAP_DELIMITER_req

Receive_
Open_Cnf Section 25.1.2

Wait_For_
Response

MAP_PROVIDE_
SUBSCRIBER_LOCATION_cnf

Idle

MAP_
NOTICE_ind

MAP_
CLOSE_ind

MAP_CLOSE_ind,
MAP_U_ABORT_ind,
MAP_P_ABORT_ind

Idle

OK Vr, Error
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Process in  the  GMLC  to request 
the  location  o f a  target MS

Process PSL_G MLC PSL_GMLC(1)

Signals to / from the le ft
a re to /from the app licat ion 
process in the  G MLC;
signals to/ from  the right  
are to /fr om the MSC /SG SN

Id le

Provide
Subscr iber
Location

MAP_OPEN_req
MAP_PROVID E_SU BSC RIBER_LOC ATION _req
MAP_DELIMITER_req

R eceive_
Open_C nf Sect ion 25.1 .2

W ait_For_
Respons e

MAP_PR OVIDE_
SUBSCR IBER_LO CATIO N_cnf

Check _
Confirmation

Sect ion 25.2

Provide
Subscr iber
Location ack

Id le

Pr ovide
Subscriber
Locat ion negative
respons e

Idle

MAP_
N OTIC E_ind

MAP_
CLOSE_ind

Set negat ive
response:

System Failure

Provide
Subscr iber
Location  negat ive
response

Id le

MAP_C LOSE_ind,
MAP_U _ABOR T_ind,
MAP_P_ABOR T_ind

Idle

OK

O K

Provider Error,
User Error,
Data  Error

Vr, Er ror

Figure 24B.2/2: Process PSL_GMLC

24B.2.3 Process in the MSC
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Process in the MSC to response
the location of a target MS

Process PSL_MSC PSL_MSC(1)

Signals to/from the left are
to/from the GMLC;
signals to/from the right are
to/from the application in the
MSC application process

Idle

Receive_
Open_Ind Section 25.1.1

Wait_For_
Report

MAP_PROVIDE
SUBSCRIBER_LOCATION_ind

Provide
Subscriber
Location

To MSC application process

Wait_For_
PSL_response

Provide 
Subscriber
Location 
response

MAP_PROVIDE_SUBSCRIBER_LOCATION_rsp
MAP_CLOSE_req

Idle

Provide Subscriber
Location negative
response

MAP_
NOTICE_ind

MAP_
CLOSE_req

Idle

MAP_P_
ABORT_ind

MAP_P_
ABORT_req

Idle

OK
Vr, Error
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Process in  the  MSC  to response
the location  o f a  target MS

Process PSL _MSC PSL_MSC (1)

Signals to/ from  the le ft  ar e
to / from  the GMLC ;
signals to/ from  the righ t are
to /from the app licat ion in  the
MSC  app licat ion process

Id le

R eceive_
Open_Ind

Sect ion 25.1 .1

W ait_For_
R eport

MAP_PR OVIDE
SUBSCR IBER_LO CATIO N_ind

Provide
Subscr iber
Location

To MSC applicat ion  process

W ait_For_
PSL_response

Pr ovide 
Subscr iber
Location  
response

Set resu lt

MAP_PR OVIDE_SU BSCR IBER_LOC AT IO N_rsp
MAP_CLOSE_req

Id le

Provide Subscriber
Locat ion negative
response

Set error

MAP_
N OTIC E_ind

MAP_
CLOSE_req

Id le

MAP_P_
ABO RT_ind

MAP_P_
ABORT _req

Idle

OK
Vr, Error

Figure 24B.2/3: Process PSL_MSC

24B.2.4 Process in the SGSN
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Process in the SGSN to response
the location of a target MS

Process PSL_SGSN PSL_SGSN(1)

Signals to/from the left are
to/from the GMLC;
signals to/from the right are
to/from the application in the
SGSN application process

Idle

Receive_
Open_Ind Section 25.1.1

Wait_For_
Report

MAP_PROVIDE_
SUBSCRIBER_LOCATION_ind

Provide
Subscriber
Location

To SGSN application process

Wait_For_
PSL_response

Provide
Subscriber
Location
response

MAP_PROVIDE_SUBSCRIBER_LOCATION_rsp
MAP_CLOSE_req

Idle

Provide Subscriber
Location negative
response

MAP_
NOTICE_ind

MAP_
CLOSE_req

Idle

MAP_P_
ABORT_ind

MAP_P_
ABORT_req

Idle

OK
Vr, Error
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Pr ocess in  the  SGSN  to  response
the location  o f a  target MS

Process PSL _SGSN PSL_SGSN(1)

Signals to/ from  the le ft  ar e
to / from  the GMLC ;
signals to/ from  the righ t are
to /from the app licat ion in  the
SGSN  applicat ion  process

Id le

R eceive_
Open_Ind

Sect ion 25.1 .1

W ait_For_
R eport

MAP_PR OVIDE_
SUBSCR IBER_LO CATIO N_ind

Provide
Subscr iber
Location

To SGSN applica tion  process

W ait_For_
PSL_response

Provide
Subscr iber
Location
response

Set resu lt

MAP_PR OVIDE_SU BSCR IBER_LOC AT IO N_rsp
MAP_CLOSE_req

Id le

Provide Subscriber
Locat ion negative
response

Set error

MAP_
N OTIC E_ind

MAP_
CLOSE_req

Id le

MAP_P_
ABO RT_ind

MAP_P_
ABORT _req

Idle

OK
Vr, Error

Figure 24B.2/4: Process PSL_SGSN
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24B.3 Subscriber Location Report procedure

24B.3.1 General

The message flows for successful report of the location information of a target MS related to location services are
shown in figure 24B.3/1.

+-----+                    +-----+
¦GMLC +--------------------¦MSC/ ¦
¦     +                    ¦ SGSN¦
+-----+                    +-----+
   ¦                          ¦
   ¦  MAP SUBSCRIBER          ¦
   ¦<-------------------------¦
   ¦    LOCATION REPORT       ¦
   ¦                          ¦
   ¦  MAP SUBSCRIBER          ¦
   ¦------------------------->¦
   ¦   LOCATION REPORT ACK    ¦
   ¦                          ¦

Figure 24B.3/1: Message flow for report of the location information

The following MAP services are used to retrieve requestedreport location information:

MAP_SUBSCRIBER_LOCATION_REPORT see subclause 13A.3.
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24B.3.2 Process in the GMLC

Process in the GMLC to response
the location of a target MS

Process SLR_GMLC SLR_GMLC(1)

Signals to/from the left are
to/from the MSC or SGSN;
signals to/from the right are
to/from the application in the
GMLC application process

Idle

Receive_
Open_Ind Section 25.1.1

Wait_For_
Report

MAP_SUBSCRIBER_
LOCATION_REPORT_ind

Subscriber
Location
Report

To GMLC application process

Wait_For_
SLR_response

Subscriber
Location 
Report
response

MAP_SUBSCRIBER_LOCATION_REPORT_rsp
MAP_CLOSE_req

Idle

Subscriber Location 
Report negative
response

MAP_
NOTICE_ind

MAP_
CLOSE_req

Idle

MAP_P_
ABORT_ind

MAP_P_
ABORT_req

Idle

OK
Vr, Error
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Process in the  GMLC  to  response
the location  o f a  target MS
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Figure 24B.3/2 Process SLR_GMLC
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24B.3.3 Process in the MSC

Process in the MSC to request 
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Process in  the  MSC  to request 
the  location  o f a  target MS
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Figure 24B.3/3 Process SLR_MSC

24B.3.4 Process in the SGSN
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Process in the SGSN to request 
the location of a target MS
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Process in the  SGSN to  request 
the  location  o f a  target MS
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Figure 24B.3/4 Process SLR_SGSN
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13A Location Service Management Services

13A.1 MAP-SEND-ROUTING-INFO-FOR-LCS Service

13A.1.1 Definition

This service is used between the GMLC and the HLR to retrieve the routing information needed for routing a location
service request to the servicing VMSC or SGSN. The MAP-SEND-ROUTING-INFO-FOR-LCS is a confirmed service
using the primitives from table 13A.1/1.

13A.1.2 Service Primitives

Table 13A.1/1: MAP-SEND-ROUTING-INFO-FOR-LCS

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
MLC Number M M(=)
MSISDN C C(=) C C(=)
IMSI C C(=) C C(=)
LMSI C C(=)
Network Node Number C C(=)
GPRS Node Indicator C C(=)
Additional Number C C(=)
User error C C(=)
Provider error O

13A.1.3 Parameter Use

Invoke id

See definition in clause 7.6.1.

MLC Number

See definition in clause 7.6.2.

MSISDN

See definition in clause 7.6.2. The request shall carry either the IMSI or MSISDN. The response shall carry whichever
of these was not included in the request (see 3G TS 23.271 for details).

IMSI

See definition in clause 7.6.2.

LMSI

See definition in clause 7.6.2. It is an operator option to provide this parameter from the VLR; it is mandatory for the
HLR to include the LMSI in a successful response, if the VLR has used the LMSI.

Network Node Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the "Additional
Number".

GPRS Node Indicator
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See definition in clause 7.6.8. The presence of this parameter is mandatory only if the SGSN number is sent in the
Network Node Number.

Additional Number

See definition in clause 7.6.2. This parameter is provided in a successful response. If the “Network Node Number” and
“Additional Number” are received in the GMLC, the "Network Node Number" is used in preference to the "Additional
Number".

User error

The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:

- Unknown subscriber;

- Absent Subscriber;

- Facility Not Supported;

- System failure;

- Unexpected Data Value;

- Data missing;

- Unauthorised requesting network.

Provider error

For definition of provider errors see clause 7.6.1.
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