Page 1



3GPP TSG-SA2 Meeting #37 
Tdoc (
S2-040324
Innsbruck, Austria, 12-16 January 2004
	CR-Form-v7

	CHANGE REQUEST

	

	(

	23.171
	CR
	030
	(

rev
	
	(

Current version:
	3.10.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Routing of Emergency Calls based on Geographical Coordinates

	
	

	Source:
(

	SA2 (Nortel Networks, AWS)

	
	

	Work item code:
(

	LCS2
	
	Date: (

	1/6/2004

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	R99

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	Accurate routing of emergency calls to the correct Emergency Service Provider is required. Enabling routing based on the geographical coordinates of the calling party will increase the probability of more accurate routing.

A high level requirement has been added to LCS stage 1, 22.071 to optionally route Emergency calls to Emergency Service Providers based on the geographical coordinates (latitude and longitude) of the calling party. The LCS stage2, 23.271 need to be updated accordingly to satisfy the stage 1 requirement.

At SA#22 it was decided that the functionality agreed for R6 should be provided as far back as possible to R97 (as originally requested by T1P1). Hence, this is a R99 CR for the change that has been already agreed for R6.

	
	

	Summary of change:
(

	Added new functionality in the GMLC, LCZTF.  The LCZTF performs transformations of a location into a zone identity.  

Added a new flow on NI-LR using Location Based Routing to the LCS Client.

Also, clarified that in North America either NA-ESRD or NA-ESRK (not both) is sent to the emergency services client in the emergency call origination.

	
	

	Consequences if 
(

not approved:
	The LCS stage 1 requirement will not be met.

The probability of routing Emergency Calls to the correct Emergency Service Provider may be reduced, timeliness and availability of emergency services may be adversely impacted. 

	
	

	Clauses affected:
(

	3.3,  6.2,  8.7.3 New  5.4.1.4,  8.7.3A

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS 29.002

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	 


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.
2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

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

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

3G-MSC
3rd Generation MSC

3G-SGSN
3rd Generation SGSN

AC
Admission Control

AI
Application Interface (prefix to interface class method)

ANM
Answer Message (ISUP)

ARIB
Association of Radio Industries and Business

ATD
Absolute Time Difference

BCCH
Broadcast Control Channel

BER
Bit Error Rate

BS
Base Station

BSS
Base Station Subsystem 

CAMEL
Customised Application For Mobile Network Enhanced Logic

CAP
CAMEL Application Part

CM
Connection Management

CN
Core Network

CSE
Camel Service Environment

DL
Downlink

DRNC
Drift RNC

E-OTD
Enhanced Observed Time Difference

FER
Frame Error Rate

GGSN
Gateway GPRS Support Node

GMLC
Gateway MLC

GPRS
General Packet Radio System

GPS
Global Positioning System 

HE
Home Environment

HLR
Home Location Register

HPLMN
Home Public Land Mobile Network

IMEI
International Mobile Equipment Identity

IUEI
International Mobile Subscriber Station Identity

IP
Internet Protocol

IPDL
Idle Period Downlink

LA
Location Application

LAF
Location Application Function

LBS
Location Based Services

LCAF
Location Client Authorization Function

LCCF
Location Client Control Function

LCCTF
Location Client Co-ordinate Transformation Function

LCF
Location Client Function

LCS
LoCation Services

LCZTF
Location Client Zone Transformation Function
LDR
Location Deferred Request

LIR
Location Immediate Request, 

LMU
Location Measurement Unit

LSAF
Location Subscriber Authorization Function

LSBF
Location System Billing Function

LSBcF
Location System Broadcast Function

LSCF
Location System Control Function

LSOF
Location System Operation Function

LSPF
Location Subscriber Privacy Function

MAP
Mobile Application Part

ME
Mobile Equipment

MExE
Mobile Station (Application) Execution Environment

MLC
Mobile Location Center

MM
Mobility Management

MO-LR
Mobile Originated Location Request

UE
Mobile Station

MSC
Mobile services Switching Centre

MSISDN
Mobile Station Integrated Services Data Network

MT-LR
Mobile Terminated Location Request

NI-LR
Network Induced Location Request

OSA
Open Service Architecture

OTDOA
Observed Time Difference Of Arrival 

PC
Power Control

PCF
Power Calculation Function

PLMN
Public Land Mobile Network

PRCF
Positioning Radio Co-ordination Function

PRRM
Positioning Radio Resource Management

PSE
Personal Service Environment

PSMF
Positioning Signal Measurement Function

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RA
Routing Area

RACH
Random Access Channel

RAN
Radio Access Network

RANAP
Radio Access Network Application Part

RIS
Radio Interface Synchronization

RNC
Radio Network Controller

RRM
Radio Resource Management

RTD
Real Time Difference

SAT
SIM Application Tool-Kit

SGSN
Serving GPRS Support Node

SI
Service Interface (prefix to interface class method)

SIM
Subscriber Identity Module


SMS
Short Message Service

SIR
Signal Interference Ratio

SP
Service Point

SRNC
Serving RNC

SS7
Signalling System No 7

TA
Timing Advance

TMSI
Temporary Mobile Subscriber Identity

TOA
Time Of Arrival

U-.….
UMTS-(LCS functional block)

UDT
SCCP Unitdata message

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

USIM
User Service Identity Module

UTRAN
Universal Terrestrial Radio Access Network

VASP
Value Added Service Provider

VHE
Virtual Home Environment

WCDMA
Wideband Code Division Multiple Access

Further GSM related abbreviations are given in GSM 01.04. Further UMTS related abbreviations are given in UMTS TS 22.101.

***** 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 UMTS network elements

Table 6.1 shows a summary of the Functional Groups and Functional Blocks for Location services in UMTS. Table 6.2 and Figure 6.2 show the generic configuration for LCS in UMTS and the distribution of LCS functional blocks to UMTS 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 mobile station.

LCS is logically implemented on the UMTS 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 in UMTS

	Funct.
Group
	Functional component
	Full name of Functional Block
	Abbrev.

	Loc. Client
	Location Client 

component
	(External) Location Client Function
	LCF

	
	
	Internal Location Client Function
	U-LCF 

-internal

	
	
	
	

	
	
	
	

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

	
	
	Location Client Authorization Function
	LCAF

	
	
	Location Client Zone Transformation Function

	LCZTF

	
	
	
	

	
	System handling component
	Stand-alone LMU Mobility Management Function
	LMMF

	
	
	Location System Control Function
	LSCF

	
	
	Location System Control Function in RNC
	U-LSCF

	
	
	Location System Billing Function
	LSBF

	
	
	Location System Operations Function
	LSOF

	
	
	
	

	
	Subscr. handling component
	Location Subscriber Authorization Function
	LSAF

	
	
	Location Subscriber Privacy function
	LSPF

	
	
	
	

	
	Positioning component
	UMTS- Positioning Radio Control Function
	U-PRCF

	
	
	UMTS- Positioning Calculation Function
	U-PCF

	
	
	UMTS- Positioning Signal Measurement Function
	U-PSMF

	
	
	UMTS- Positioning Radio Resource Management
	U-PRRM


Table 6.2 and Figure 6.2 illustrate the allocation of functional entities in the reference configuration of LCS in UMTS. 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 in UMTS shall take benefit of the standardized Iur interface between RNSs, when uplink radio information and measurement results are collected.

The functional model presented in the figure includes functional entities for CS 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. 

Table 6.2: Allocation of LCS functional entities to network elements

	
	UE
	RAN
	GMLC
	3G-MSC
	Client

	Location client functions

	LCF
	X
	
	
	X
	X

	U-LCF
Internal
	ffs
	X
	
	
	

	Client handling functions

	LCCTF
	
	
	X
	
	

	LCCF
	
	
	X
	
	

	LCAF
	
	
	X
	
	

	LCZTF
	
	
	X
	
	

	System handling functions

	LMMF
	
	
	
	?
	

	LSCF
	
	
	
	X
	

	U-LSCF
	
	X
	
	
	

	LSBF
	
	
	X
	X
	

	LSOF
	X
	X
	X
	X
	

	Subscriber handling functions

	LSAF
	
	
	
	X
	

	LSPF
	
	
	
	X
	

	Positioning functions

	PRCF
	
	X
	
	
	

	PCF
	X
	X
	
	
	

	PSMF
	X
	X
	
	
	

	PRRM
	
	X
	
	
	

	
	UE
	RAN
	GMLC
	3G-MSC
	Client
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Figure 6.2: Generic LCS Logical Architecture

***** Next modified clause *****
8.7.3
Network Induced Location Request (NI-LR)

Figure 8.5 illustrates positioning for an emergency service call.
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Figure 8.5: Positioning for a NI-LR Emergency Service Call
8.7.3.1
Location Preparation Procedure

1)
An initially idle UE requests RRC setup (RACH) Service Request indicating a request for an Emergency Service call to the 3G-VMSC via the SRNC.

2)
The SRNC shall convey the CM service request across the Iu-interface. (Before having a CM connection there must be a RRC connection.) The UE may identify itself using a TMSI, IMSI or IMEI.

3)
The emergency call procedure is applied. 
The 3G-VMSC determines based on the serving cell the appropriate emergency services client. The 3G-VMSC, SRNC and UE 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 UE'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/MSC server may delay call setup and invoke location based routing procedures described in section 8.7.3A. 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 2 and after sufficient time has been allowed to enable completion of early classmark sending to the SRNC and MSC where the UE supports any UE assisted or UE based positioning method(s), the 3G-VMSC may initiate procedures to obtain the UE's location. These procedures may run in parallel with the emergency call origination. The 3G-VMSC sends a RANAP Location Reporting Control message to the SRNC associated with the UE's current location area (see step 8 for a MT-LR). This message includes indication about the UE's location capabilities, and the QoS required for an emergency call.

8.7.3.2
Positioning Measurement Establishment Procedure

5)
The actions described under step 9 for a MT-LR are performed. If a speech compatible traffic channel is established, 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.

8.7.3.3
Location Calculation and Release Procedure

6)
When a location estimate best satisfying the requested QoS has been obtained, the SRNC returns it to the 3G-VMSC.
7)
Depending on local regulatory requirements, the 3G-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 UE. In North America, any NA-ESRD and any NA-ESRK that may have been assigned by the 3G-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 SRNC 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.
10)
At some later time, the emergency services call is released.
11)
For a North American Emergency Services call, the 3G-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 3G-MSC notification and may then release all information previously stored for the emergency call.
***** New clause *****
8.7.3A
NI-LR using Location Based Routing – applicable to North American Emergency Calls only

Figure 8.5A illustrates positioning for an emergency service call using location based routing.  
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Figure 8.5A: Positioning for a NI-LR Emergency Service Call using Location Based Routing

8.7.3A.1
Location Preparation Procedure 

1) 
An initially idle UE requests RRC setup (RACH) Service Request indicating a request for an Emergency Service call to the 3G-VMSC via the SRNC.
2) 
The SRNC shall convey the CM service request across the Iu-interface. (Before having a CM connection there must be a RRC connection.) The UE may identify itself using a TMSI, IMSI or IMEI.

3) 
The 3G-VMSC determines that the serving cell serves an area that contains portions of multiple emergency services zones.  Therefore, the 3G-VMSC delays call setup and initiates procedures to obtain the UE's location for routing the emergency call to the emergency services LCS client. The 3G-VMSC sends a RANAP Location Reporting Control message to SRNC associated with the UE's current location area. This message includes indication about the UE's location capabilities and the QoS required for an emergency call. 

8.7.3A.2
Positioning Measurement Establishment Procedure

4) 
The actions described under step 9 for a MT-LR are performed.
8.7.3A.3
Location Calculation and Release Procedure

5)
When a location estimate best satisfying the requested QoS has been obtained, RAN returns it to the 3G-VMSC. If a failure is received, the 3G-VMSC initiates emergency call setup using the normal NI-LR procedures.
6)
The 3G-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 UE. Any NA-ESRD and NA-ESRK that was assigned by the 3G-VMSC shall be included.  The message shall also include a request for an NA-ESRK value based on the UE position. 

7)
The GMLC translates the location estimate into a zone identity and assigns a NA-ESRK, which was requested by the 3G-VMSC.  The GMLC shall include the NA-ESRK value in the MAP Subscriber Location Report ack and send it to the 3G-VMSC. The GMLC stores the assigned NA- ESRK and any NA-ESRD that was sent by the 3G-VMSC in step 6.

8.7.3A.4
Location Preparation Procedure 

8)
The emergency call procedure is applied. The 3G-VMSC, 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 (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 3G-VMSC shall use the default NA-ESRK for the call as in 8.7.3.1 step 3.

9)
At any time after step 6, the GMLC may send a MAP Provide Subscriber Location message to the 3G-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 3G-VMSC sends a RANAP Location Reporting Control message to SRNC.  This message includes the type of location information requested, the UE’s location capabilities and requested higher accuracy QoS.

8.7.3A.5
Positioning Measurement Establishment Procedure

11) same as step 4.

8.7.3A.6
Location Calculation and Release Procedure

12)
same as step 5. 

13)
The 3G-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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