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***** First modified clause *****
3.3
Abbreviations

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

2G-
Second Generation

3G-
Third Generation
…
LCZTF
Location Client Zone Transformation Function
***** New clause *****

5.4.1.4
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 *****
6.2
Allocation of LCS functions to network elements

Table 6.1 shows a summary of the Functional Groups and Functional Blocks for Location services. Table 6.2 and figure 6.2 show the generic configuration for LCS and the distribution of LCS functional blocks to network elements. Different positioning methods, including network-based, mobile-based, mobile-assisted and network-assisted positioning methods may be used. With this configuration both the network and the mobiles are able to measure the timing of signals and compute the mobile's location estimate. Depending on the applied positioning method it is possible to utilise the corresponding configuration containing all needed entities. For instance, if network-based positioning is applied, the entities that are involved in measuring the mobile's signal and calculating its location estimate are allocated to the network elements of the access stratum. On the other hand, in case mobile-based or network-assisted methods are used these entities should be allocated to the UE.

LCS is logically implemented on the network structure through the addition of one network node, the Mobile Location Center (MLC). It is necessary to name a number of new interfaces. The LCS generic architecture can be combined to produce LCS architecture variants.

Table 6.1: Summary of Functional Groups and Functional Blocks for Location services
	Funct.
Group
	Functional component
	Full name of Functional Block
	Abbrev.

	Loc. Client
	Location Client 

Component
	(External) Location Client Function
	LCF

	
	
	Internal Location Client Function
	LCF 

-internal

	
	
	
	

	LCS Server in PLMN
	Client handling component
	Location Client Control Function
	LCCF

	
	
	Location Client Authorization Function
	LCAF

	
	
	Location Client Co-ordinate Transformation Function
	LCCTF

	
	
	Location Client Zone Transformation Function

	LCZTF

	
	System handling component
	Location System Control Function
	LSCF

	
	
	Location System Billing Function
	LSBF

	
	
	Location System Operations Function
	LSOF

	
	
	Location System Co-ordinate Transformation Function
	LSCTF

	
	Subscr. Handling component
	Location Subscriber Authorization Function
	LSAF

	
	
	Location Subscriber Privacy function
	LSPF

	
	Positioning component
	Positioning Radio Control Function
	PRCF

	
	
	Positioning Calculation Function
	PCF

	
	
	Positioning Signal Measurement Function
	PSMF

	
	
	Positioning Radio Resource Management
	PRRM


Table 6.2 and figure 6.2 illustrate the allocation of functional entities in the reference configuration of LCS. It is assumed that the CS and PS have either their own independent mobility management or use the joint mobility management through the optional Gs interface.

It is also seen that LCS may take benefit of the Iur interface between RNCs, when uplink radio information and measurement results are collected.

The functional model presented in the figure includes functional entities for both CS and PS related LCS. In addition, it consists of all the entities needed for different positioning methods, i.e. network based, mobile based, mobile assisted, and network assisted positioning, exploiting either uplink or downlink measurements. It is noted that the UE may use e.g. the GPS positioning mechanism, but still demand e.g. auxiliary measurements from the serving network. RAN specific functional entities are specified in TS 25.305 [1] for UTRAN and in TS 43.059 [16] for GERAN.

Table 6.2: Allocation of LCS functional entities to network elements

	
	UE
	RAN
	GMLC
	SGSN
	MSC/MSC Server
	HLR/HSS
	PPR
	PMD
	Client

	Location client functions

	LCF
	X
	
	
	X
	X
	
	
	
	X

	LCF
Internal
	Ffs
	X
	
	
	
	
	
	
	

	Client handling functions

	LCCTF
	
	
	X
	
	
	
	
	
	

	LCCF
	
	
	X
	
	
	
	
	
	

	LCAF
	
	
	X
	
	
	
	
	
	

	LCZTF
	
	
	X
	
	
	
	
	
	

	System handling functions

	
	
	
	
	
	
	
	
	
	

	LSCF
	
	X
	
	X
	X
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	LSBF
	
	
	X
	X
	X
	
	
	
	

	LSOF
	X
	X
	X
	X
	X
	
	
	
	

	LSCTF
	
	
	X
	
	
	
	
	
	

	Subscriber handling functions

	LSAF
	
	
	X
	X
	X
	
	X
	
	

	LSPF
	
	
	X
	X
	X
	X
	X
	
	

	LSTF
	
	
	
	
	
	
	
	X
	

	Positioning functions

	PRCF
	
	X
	
	
	
	
	
	
	

	PCF
	X
	X
	
	
	
	
	
	
	

	PSMF
	X
	X
	
	
	
	
	
	
	

	PRRM
	
	X
	
	
	
	
	
	
	

	
	UE
	RAN
	GMLC
	SGSN
	MSC/MSC Server
	HLR/HSS
	PPR
	PMD
	Client
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Figure 6.2: Generic LCS Logical Architecture
***** Next modified clause *****
9.1.5
Network Induced Location Request (NI-LR)

Figure 9.4 illustrates positioning for an emergency service call.
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Figure 9.4: Positioning for a NI-LR Emergency Service Call

9.1.5.1
Location Preparation Procedure 

1) 
An initially idle UE requests radio connection setup indicating a request for an Emergency Service call to the VMSC/MSC server via RAN.

2) 
RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a radio connection.) The UE may identify itself using a TMSI, IMSI or IMEI.

3) 
The emergency call procedure is applied. The VMSC/MSC server, RAN and UE continue the normal procedure for emergency call origination towards the appropriate emergency services client. Depending on local regulatory requirements, the sending of call setup information into the PSTN may be delayed until either the UE's location has been obtained or the location attempt has failed or a PLMN defined timer has expired before location was obtained. When a cell is being served by more than one Emergency Services Client, the MSC may invoke location based routing procedures described in section 9.1.5A before call setup. Call setup information sent into the PSTN may include the UE location (if already obtained) plus information that will enable the emergency service provider to request UE location at a later time (e.g. NA-ESRD or NA-ESRK in North America).

4) 
At any time after step 1, the VMSC/MSC server may initiate procedures to obtain the UE's location. These procedures may run either in parallel with the emergency call origination or while emergency call origination is suspended to delay sending of call setup information into the PSTN according to step 3. The VMSC/MSC server sends a Location Request message to RAN associated with the UE's current location area (see step 6 for a MT-LR). This message includes the QoS required for an emergency call.

9.1.5.2
Positioning Measurement Establishment Procedure

5) 
RAN determines the positioning method and instigates the particular message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5.3
Location Calculation and Release Procedure

6)
When a location estimate best satisfying the requested QoS has been obtained, RAN returns it to the VMSC/MSC server in a Location Report. The information of the positioning method used may be returned with the location estimate. If a location estimate could not be obtained, the RAN returns a location response containing a failure cause and no location estimate.
7)
Depending on local regulatory requirements, the VMSC/MSC server 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 UE, and the information about the positioning method used. In North America, any NA-ESRD and any NA-ESRK that may have been assigned by the VMSC/MSC server 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 RAN in step 6), 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 8 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. The information about the positioning method used may be sent with the location information from the GMLC to the LCS client.
10)
At some later time, the emergency services call is released.
11)
For a North American Emergency Services call, the MSC/MSC server 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/MSC server notification and may then release all information previously stored for the emergency call.
Editorial Note: The procedure for Network Induced Location Request (NI-LR and PS-NI-LR) for a Target UE in dedicated mode should be defined in UTRAN system stage 2 [1] and GERAN Stage 2 specifications [16].

***** New clause *****
9.1.5A
NI-LR using Location Based Routing – applicable to North American Emergency Calls only
Figure 9.4A illustrates positioning for an emergency service call using location based routing. Location Based Routing is dependent on the GMLC supporting LCZTF functionality and the VMSC/MSC server being able to accept a NA-ESRK from the GMLC.  If LCZTF is not supported by the GMLC or the VMSC/MSC does not indicate that it can accept a NA-ESRK from the GMLC, then the call is routed according to the normal NI-LR procedures described in section 9.1.5.
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Figure 9.4A: Positioning for a NI-LR Emergency Service Call using Location Based Routing

9.1.5A.1
Location Preparation Procedure 

1) 
An initially idle UE requests radio connection setup indicating a request for an Emergency Service call to the VMSC/MSC server via RAN.

2) 
RAN shall convey the CM service request to the core network. (Before having a CM connection there must be a radio connection.) The UE may identify itself using a TMSI, IMSI or IMEI.

3) 
The VMSC/MSC server initiates procedures to obtain the UE's location for routing the emergency call to the emergency services LCS client. The VMSC/MSC server sends a Location Request message to RAN associated with the UE's current location area. This message includes the type of location information requested, the UE’s location capabilities and a QoS with low delay and low horizontal accuracy. 

9.1.5A.2
Positioning Measurement Establishment Procedure

4) 
RAN determines the positioning method and instigates the particular message sequence for this method, as specified in UTRAN Stage 2, TS 25.305 [1] and GERAN Stage 2, TS 43.059 [16].

9.1.5A.3
Location Calculation and Release Procedure

5)
When a location estimate best satisfying the requested QoS has been obtained, RAN returns it to the VMSC/MSC server. If a location estimate could not be obtained, the RAN returns a location response containing a failure cause and no location estimate.  If a failure is received, the VMSC/MSC server initiates emergency call setup using the normal NI-LR procedures.
6)
The VMSC/MSC server sends a MAP Subscriber Location Report to a GMLC associated with the emergency services provider 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 UE. The message shall also indicate the event that triggered the location report. Any NA-ESRD and NA-ESRK that was assigned by the VMSC/MSC server shall be included.  The message shall also include an indication that the VMSC/MSC server supports the capability to replace NA-ESRK value with the one assigned by the GMLC.  
7)
The GMLC translates the location estimate into a zone identity and assigns a NA-ESRK.  The GMLC shall include the NA-ESRK value in the MAP Subscriber Location Report ack and send it to the VMSC/MSC server. The GMLC stores the assigned NA- ESRK and any NA-ESRD that was sent by the VMSC/MSC server in step 4.
9.1.5A.4
Location Preparation Procedure 

8)
At any time after step 6 or immediately after Emergency Call Origination in step 9, the GMLC may send a MAP Provide Subscriber Location message to the VMSC/MSC server.  This message includes a QoS with higher delay and higher horizontal 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 and go to step 14.
9)
The emergency call procedure is applied. The VMSC/MSC server, RAN and UE continue the normal procedure for emergency call origination towards the appropriate emergency services client. Call setup information sent into the PSTN may include the UE location plus information that will enable the emergency service provider to request UE location at a later time (e.g. NA-ESRD or NA-ESRK in North America).
10)
The VMSC/MSC server sends a Location Request message to RAN.  This message includes the type of location information requested, the UE’s location capabilities and requested higher accuracy QoS.
9.1.5A.5
Positioning Measurement Establishment Procedure

11) same as step 4.
9.1.5A.6
Location Calculation and Release Procedure

12)
same as step 5. 
13)
The VMSC/MSC server returns the location information and its age to the GMLC. The GMLC shall store the location 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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