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***** First modified clause *****
3.2
Abbreviations

Certain abbreviations used in the present document are also listed in GSM 01.04.

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

ANM
Answer Message (ISUP)

BSSAP-LE
BSSAP LCS Extension for Lb, Lp and Ls interfaces

BSSLAP
BSS LCS Assistance Protocol 

BSSMAP-LE
BSSMAP LCS Extension

CC
SCCP Connection Confirm

CR
SCCP Connection Request

CREF
SCCP Connection Refused

DT1
SCCP Data Form 1 message

FEC
Forward Error Correction

GPRS
General Packet Radio Service

IAM
Initial Address Message (ISUP)

LIR
Location Immediate Request

LDR
Location Deferred Request 

LCF
Location Client Function 


LCAF
Location Client Authorization Function 

LCCF
Location Client Control Function 

LCZTF
Location Client Zone Transformation Function

LLP
LMU LCS Protocol

LMMF
LMU Mobility Management Function

LMU
Location Measurement Unit

LSCF
Location System Control Function 

LSAF
Location Subscriber Authorization Function

LSPF
Location Subscriber Privacy Function

LSBcF
Location System Broadcast Function

LSBF
Location System Billing Function 

LSOF
Location System Operations Function

LCCTF
Location Client Coordinate Transformation Function

MO-LR
Mobile Originating Location Request

MT-LR
Mobile Terminating Location Request

NI-LR
Network Induced Location Request

MLC
Mobile Location Center

PRAF
Positioning Radio Assistance Function

PRCF
Positioning Radio Coordination Function 

PCF
Positioning Calculation Function 

PSMF
Positioning Signal Measurement Function 

RA
Rate Adaptation

REL
Release (ISUP)

RLC
Release Complete (ISUP or SCCP)

RLP
Radio Link Protocol (GSM 04.22)

RLSD
SCCP Released message

RRLP
RR LCS Protocol to a target MS (defined in GSM 04.31)

SGSN
Serving GPRS Support Node

SLPP
Subscriber LCS Privacy Profile

SMLCPP
SMLC Peer Protocol (messages on Lp interface in GSM 08.31)

TA
Timing Advance (between an MS and its serving BTS)

TOA
Time of Arrival

UDT
SCCP Unitdata message

***** New clause *****

5.4.1.3
Location Client Zone Transformation Function (LCZTF) 

The Location Client Zone Transformation Function (LCZTF) performs transformations of a location (latitude and longitude) into a zone identity, which in North America identifies a particular emergency services zone.

***** Next modified clause *****
5.8
Assignment of functions to general logical architecture

Table 1: Mapping of LCS Functions into Network Elements
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***** Next modified clause *****
7.6.4
Network Induced Location Request (NI-LR)

Figure 31 illustrates positioning for an emergency service call.

[image: image1.wmf]MS

BSC

HLR

GMLC

SMLC

LCS Client

VMSC

4. BSS MAP-LE Perform Location Request

6. BSS MAP-LE Perform Location Response

2. BSSMAP Complete L3 (CM Service Request)

3. Emergency Call Origination

1. CM Service Request

8. MAP Subscriber Location Report ack.

7. MAP Subscriber Location Report

9. Location Information

5. Messages for individual positioning methods

12. MAP Subscriber Location Report ack.

11. MAP Subscriber Location Report

10. Emergency Call Release


Figure 31: Positioning for a NI-LR Emergency Service Call

 7.6.4.1
Location Preparation Procedure 

1)
An initially idle MS requests an SDCCH and sends a DTAP CM Service Request indicating a request for an Emergency Service call to the VMSC via the BSC.

2)
The BSC includes the current cell ID and may include certain other location information (e.g. the TA value) within the BSSMAP Complete Layer 3 Information message used to convey the CM service request across the A-interface. The MS may identify itself using a TMSI, IMSI or IMEI.

3)
The VMSC determines based on the serving cell the appropriate emergency services client. The VMSC, BSC and MS continue the normal procedure for emergency call origination towards that emergency services client. Depending on local regulatory requirements, the sending of call setup information into the PSTN may be delayed until either the MS's location has been obtained or the location attempt has failed or a PLMN defined timer has expired before location was obtained. If the serving cell serves an area that contains the service domain of multiple emergency services clients, the VMSC may delay call setup and invoke location based routing procedures described in section 7.6.4A. Call setup information sent into the PSTN may include the MS location (if already obtained) plus information that will enable the emergency service provider to request MS location at a later time (e.g. NA-ESRD or  NA-ESRK in North America).

4)
At any time after step 2 and after sufficient time has been allowed to enable completion of early classmark sending to the BSC and MSC where the MS supports any MS assisted or MS based positioning method(s), the VMSC may initiate procedures to obtain the MS's location. These procedures may run in parallel with the emergency call origination. The VMSC sends a BSSMAP-LE :Perform Location Request message to the SMLC associated with the MS's current location area – either directly or via the serving BSC (see steps 8-10 for an MT-LR). This message includes the MS's location capabilities and currently assigned radio channel type (SDCCH, TCH-FR or TCH-HR), the QoS required for an emergency call and the current Cell ID and any location information including the TA value received in step 2.

7.6.4.2
Positioning Measurement Establishment Procedure

5)
The actions described under step 11 for a MT-LR are performed. If a speech compatible traffic channel is required for network based positioning (e.g. TOA), the same traffic channel may be used for both the positioning and the emergency call. In that case, the traffic channel may be allocated by either the positioning procedure or emergency call origination procedure.

7.6.4.3
Location Calculation and Release Procedure

6)
When a location estimate best satisfying the requested QoS has been obtained, the SMLC returns it to the VMSC – either directly or via the serving BSC (see steps 12-14 for an MT-LR).
7)
Depending on local regulatory requirements, the VMSC may send a MAP Subscriber Location report to a GMLC associated with the emergency services provider to which the emergency call has been or will be sent. This message shall carry any location estimate returned in step 6, the age of this estimate and may carry the MSISDN, IMSI and IMEI of the calling MS. In North America, any NA-ESRD and any NA-ESRK that may have been assigned by the VMSC shall be included. The message shall also indicate the event that triggered the location report. If location failed (i.e. an error result was returned by the SMLC in step 8), an indication of failure rather than a location estimate may be sent to the GMLC: the indication of failure is conveyed by not including a location estimate in the MAP Subscriber Location Report.

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

9)
The GMLC may optionally forward the information received in step 7 to the emergency services LCS client. For a North American emergency services call the client is expected to obtain the location information by requesting it from the GMLC
10)
At some later time, the emergency services call is released.
11)
For a North American Emergency Services call, the MSC sends another MAP Subscriber Location Report to the GMLC. This message may include the same parameters as before except that there is no position estimate and an indication of emergency call termination is included.

12)
The GMLC acknowledges the MSC notification and may then release all information previously stored for the emergency call.

***** New clause *****
7.6.4A
NI-LR using Location Based Routing – applicable to North American Emergency Calls only

Figure 31A illustrates positioning for an emergency service call using location based routing.  
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Figure 31A: Positioning for a NI-LR Emergency Service Call using Location Based Routing

7.6.4A.1
Location Preparation Procedure 

1)
An initially idle MS requests an SDCCH and sends a DTAP CM Service Request indicating a request for an Emergency Service call to the VMSC via the BSC.

2)
The BSC includes the current cell ID and may include certain other location information (e.g. the TA value) within the BSSMAP Complete Layer 3 Information message used to convey the CM service request across the A-interface. The MS may identify itself using a TMSI, IMSI or IMEI.

3) 
The VMSC determines that the serving cell serves an area that contains portions of multiple emergency services zones.  Therefore, the VMSC delays call setup and initiates procedures to obtain the MS's location for routing the emergency call to the emergency services LCS client. The VMSC sends a BSSMAP-LE: Perform Location Request message to the SMLC associated with the MS's current location area – either directly or via the serving BSC. This message includes the MS's location capabilities and currently assigned radio channel type (SDCCH, TCH-FR or TCH-HR), the QoS required for an emergency call and the current Cell ID. 

7.6.4A.2
Positioning Measurement Establishment Procedure

4) 
The actions described under step 11 for a MT-LR are performed.

7.6.4A.3
Location Calculation and Release Procedure

5)
When a location estimate best satisfying the requested QoS has been obtained, the SMLC returns it to the VMSC – either directly or via the serving BSC. If a failure is received, the VMSC initiates emergency call setup using the normal NI-LR procedures.
6)
The VMSC sends a MAP Subscriber Location Report to a GMLC associated with the emergency services client to which the emergency call will be sent. This message shall carry any location estimate returned in step 5, the age of this estimate and may carry the MSISDN, IMSI and IMEI of the calling MS. Any NA-ESRD and NA-ESRK that was assigned by the VMSC shall be included. The message shall also include a request for an NA-ESRK value based on the MS position. 

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

7.6.4A.4
Location Preparation Procedure 

8)
The emergency call procedure is applied. The VMSC, BSC and MS continue the normal procedure for emergency call origination towards the appropriate emergency services client. Call setup information sent into the PSTN may include the MS location plus information that will enable the emergency service provider to request MS location at a later time (NA-ESRD or NA-ESRK in North America). The NA-ESRK used shall be the one received from the GMLC. If a NA-ESRK is not received from the GMLC then the VMSC shall use the default NA-ESRK for the call as in 7.6.4 step 3.

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

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

10)
The VMSC sends a BSSMAP-LE: Perform Location Request message to the SMLC. This message includes the type of location information requested, the MS’s location capabilities and requested higher accuracy QoS.

7.6.4A.5
Positioning Measurement Establishment Procedure

11) Same as step 4.

7.6.4A.6
Location Calculation and Release Procedure

12)
Same as step 5. 

13)
The VMSC returns the location information and its age to the GMLC. The GMLC shall replace the previously stored low accuracy location information with the higher accuracy information for later retrieval by the emergency services LCS client.

14)
Same as step 10 for normal NI-LR.

15) Same as step 11 for normal NI-LR.

16) Same as step 12 for normal NI-LR.
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