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2.1
Normative references

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TS 23.032: "Universal Geographical Area Description".

[3]
3GPP TS 22.101: "Service principles".

[4]
3GPP TS 22.105: "Services and Service Capabilities".

[5]
3GPP TS 22.115: "Charging and Billing" 

[6]
3GPP TS 22.127: "Stage 1 Service Requirement for the Open Service Access (OSA)".

[7]
3GPP TS 23.110: " UMTS Access Stratum; Services and Functions".

[8]
3GPP TS 22.234: "Requirements on 3GPP system to Wireless Local Area Network (WLAN) interworking".

[9]
3GPP TS 22.934: "Feasibility study on 3GPP system to Wireless Local Area Network (WLAN) interworking".

[10]
3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System description".

<<Next Change>>
2.2
Informative references

[11]
3GPP TR 25.923: "Report on Location Services (LCS)".

[12]
PD 30.lcs: "Project Plan for location services in UMTS".

[13]
Third generation (3G) mobile communication system; Technical study report on the location services and technologies, ARIB ST9 December 1998.

[14]
The North American Interest Group of the GSM MoU ASSOCIATION: Location Based Services, Service Requirements Document of the Services Working Group
[15]



3GPP TR 22.935: "Feasibility Study on Location Services (LCS) for Interworking-WLAN".
[16]
3GPP TR 23.934: "3GPP system to Wireless Local Area Network (WLAN) interworking; Functional and architectural definition".
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3.1
Abbreviations

For the purposes of the present document, in addition to 3GPP TR.21.905, the following abbreviations apply:

AN
Access Network

AP
Access Point

I-WLAN
Interworking WLAN

LCS
Location Service

NA-ESRD
North American Emergency Services Routing Digits

NA-ESRK
North American Emergency Services Routing Key

NANP
North American Numbering Plan 
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4   Functional Requirements
3GPP standards shall support location service features, to allow new and innovative location based services to be developed. It shall be possible to identify and report in a standard format (e.g. geographical co-ordinates) the current location of the user’s terminal and to make the information available to the user, ME, network operator, service provider, value added service providers and for PLMN internal operations.
The location is provided to identify the likely location of specific MEs.  This is meant to be used for charging, location-based services, lawful interception, emergency calls, etc., as well as the positioning services.

The standard shall support both GERAN, UTRAN, and I-WLAN to facilitate determination of the location of a mobile station. 

The following subsections provide general descriptions of attributes that can be used to describe or characterize various location services.  

The relative importance of these attributes varies from service to service.  However, accuracy, coverage, privacy and transaction rate may be considered the primary distinguishing attributes that define a value-added service.  Briefly: 

· accuracy is the difference between actual location and estimated location, 

· coverage is an expression of the geographic area in which the UE user will receive an adequate perceived quality of service, 

· privacy describes the user’s perception of confidentiality of the location information, and

· transaction rate indicates how frequently network messaging is required to support the service.

A general comparison of the specific attributes of various location-based services is provided in Annex C of this document.
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4.1
High Level Requirements

The following high level requirements are applicable:

1
The supporting mechanisms should incorporate flexible modular components with open interfaces that facilitate equipment interoperability and the evolution of service providing capabilities.

2
The network should be sufficiently flexible to accommodate evolving enabling mechanisms and service requirements to provide new and improved services.

3
It shall be possible to provide multiple layers of permissions to comply with local, national, and regional privacy requirements.

4
Multiple positioning methods should be supported in the different Access Networks, including (but not limited to) U-TDOA, E-OTD, IPDL-OTDOA, Network Assisted GPS and methods using I-WLAN access point (AP) locations, cell site or sector information and Timing Advance or RoundTrip Time measurements.

5
The location determining process should be able to combine diverse positioning techniques and local knowledge when considering quality of service parameters to provide an optimal positioning request response.

6
It should be possible to provide position information to location services applications existing within the PLMN, external to the PLMN, I-WLAN, or in Mobile Equipment;

7
Support should be provided for networks based on an Intelligent Network architecture (i.e. with specific support for CAMEL based Location Services).

8
Support may optionally be provided to enable the routing of emergency calls based on the geographic coordinates (latitude and longitude) of the calling party.

9
It shall be possible to provide the originating party’s serving cell id or serving AP identity to the LCS client.
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4.3.1
Horizontal Accuracy

The accuracy that can be provided with various positioning technologies depends on a number of factors, many of which are dynamic in nature.  As such the accuracy that will be realistically achievable in an operational system will vary due to such factors as the dynamically varying radio environments (considering signal attenuation and multipath propagation), network topography in terms of base station density and geography, and positioning equipment available.  

The accuracy for location services can be expressed in terms of a range of values that reflect the general accuracy level needed for the application.  Different services require different levels of positioning accuracy. The range may vary from tens of meters (navigation services) to perhaps kilometers (fleet management). 

The majority of attractive value added location services are enabled when location accuracies of between 10m and 200m can be provided. 

Based on decreasing accuracy requirement some examples of location services are provided in table 4.1. The LCS service shall provide techniques that allow operators to deploy networks that can provide at least the level of accuracy required by the regional regulatory bodies (e.g. Annex A).

Table 4.1; Example of location services with decreasing accuracy requirement

	·
Location-independent
	Most existing cellular services, Stock prices, sports reports

	·
PLMN or country
	Services that are restricted to one country or one PLMN 

	·
Regional (up to 200km)
	Weather reports, localized weather warnings, traffic information (pre-trip)

	·
District (up to 20km)
	Local news, traffic reports

	·
Up to 1 km
	Vehicle asset management, targeted congestion avoidance advice

	·
500m to 1km
	Rural and suburban emergency services, manpower planning, information services (where are?)

	·
100m (67%)

·
300m (95%)
	U.S. FCC mandate (99-245) for wireless emergency calls using network based positioning methods

	·
75m-125m
	Urban SOS, localized advertising, home zone pricing, network maintenance, network demand monitoring, asset tracking, information services (where is the nearest?)

	·
50m (67%)

·
150m (95%)
	U.S. FCC mandate (99-245) for wireless emergency calls using handset based positioning methods

	·
10m-50m
	Asset Location, route guidance, navigation, indoor-location-specific advertising.


Accuracy may be independently considered with respect to horizontal and vertical positioning estimates.  Some location services may not require both, others may require both, but with different degrees of accuracy. 
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4.11
Coverage

In general an UE user should be able to access a location service anywhere within the operator’s coverage area, or within the roaming area.  Three levels of coverage may be considered:

1
Home Network - Complete

2
Home Network - Partial

3
Roaming Networks

Considering network topography and dynamically varying environmental factors, a network operator may not be able to guarantee homogeneous service quality across the entire home network geographic area, or roaming partners' networks.  Even within those areas where service is offered, the provided quality of service may vary due to dynamic environmental (i.e. radio) conditions. Additionally, the location method may have an accuracy that depends on the UE location, for example due to varying radio conditions, cell configuration and cell density in different areas, and geometric dilution of precision. 

Furthermore the roaming partner's network may not accept a similar location method to that experienced by the user in the home network. 

Finally, the service may not be available in a roaming partner’s network despite technical interoperability between the location method supported by the UE and the network. 

Therefore coverage may be considered not only to be a technical attribute, but may also be related to roaming contracts between network operators. In general, provided that a roaming agreement exists, any properly authorized location-based service may position a Target UE in either the Home PLMN (HPLMN) or a Visited PLMN (VPLMN).  It may also be noteworthy that some location based services (such as location based information services) may be especially attractive to subscribers roaming outside their home networks.

An I-WLAN UE may access the home or visited network through preferred I-WLAN access network (AN) or through any I-WLAN AN that provides interworking. Coverage will be available only in areas where location service is offered by the I-WLAN operator and business arrangements have been made between the I-WLAN operator and home (or visited) network operator to offer location services. 
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4.12
Roaming Target UE 

With respect to roaming, specific local, national, and regional privacy regulations must be complied with, and multiple layers of permissions may be required.

Many location-based services may be especially attractive to subscribers roaming outside their home PLMN.  As such, support should be provided for the transparent and consistent provision of location based services to the fullest extent possible.  Consideration for roaming support should be provided with the following priorities:


1.  Roaming between 3GPP networks.


2.  Roaming between 3GPP systems and IMT 2000 family networks.


3.  Roaming between 3GPP and ANSI-41 or other systems.
4.
Roaming between I-WLANs connected to different 3GPP networks (home and visited).
5
Roaming between I-WLANs and 3GPP networks.
If the location capability in the VPLMN is compatible with that provided in the HPLMN, the same parameters must be provided to the location server in the VPLMN that would be provided to the server in the HPLMN to enable provision of the same services.

For Value Added Services, the following is applicable:

Provided that a roaming agreement exists, the LCS feature shall allow any properly authorized LCS client to request and receive the location of a particular Target UE when the Target UE is either located in its Home PLMN (HPLMN), Visited PLMN (VPLMN), or in I-WLAN. The LCS client shall be authorised by the HPLMN of the subscriber whose UE is the target of the location attempt. Any PLMN or I-WLAN not supporting the LCS feature shall return a suitable error response to any other PLMN or I-WLAN from which an LCS request is received. The requesting PLMN or I-WLAN shall then infer that the LCS feature is not supported and provide a suitable error response in turn to the requesting LCS Client.

For PLMN Operator Services, location of any roaming target UE shall be supported in the VPLMN and in I-WLAN as allowed by both local regulatory requirements and considerations, where applicable, of UE privacy.

For Emergency Services (where required by local regulatory requirements) the Serving PLMN shall support the positioning of all Target UEs including roaming Target UEs currently serviced by that serving PLMN. There is no requirement for a HPLMN to position Target UEs that have roamed outside the HPLMN.
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