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Summary
The SA1 ad hoc meeting on location services 14.-15.8.2000 discussed a new localised service concept based on DEfined Geographical Areas (DEGA). The meeting could not reach a conclusion and requested more descriptive information about the service concept and possible implications on the system.

This document describes some localised service concepts in general terms. The intention is to get a better understanding of what possibilities this service concept could offer, but also to identify possible functional requirements and service requirements. It is seen that DEGA is rather close to SoLSA (Support of Localised Services) so this document refers to several SoLSA type of services.

The support for localised services was introduced in the GSM standard in Release 98 and this support could be continued and even enhanced in future releases. It is seen that localised services may be applicable in Rel' 5 or later, but the need for such services should first be verified in SA1, before 3GPP elaborates further on the support of localised services.

SA1 is invited to discuss localised services as described in this document. Chapter 9. 2.4 in TS 22.071 should be changed according to the outcome of the discussion..
Attached to this document is a proposed CR to TS 22.071 reflecting the findings of this study. 


Study of some localised services concepts
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1. Introduction

In GSM localised services may be supported through SoLSA (Support of Localised Service Areas). SoLSA is based on the radio cell coverage and radio network configuration and changes in the radio network have to be taken in account in the service area definition. This is a benefit if the localised service is related to the cell coverage.

Other types of localised services may benefit if the Service Area is decoupled from the radio network configuration. This is possible if the Service Area of the localised services is defined in geographical terms.

This would imply the following functional requirements:

· the system and the mobile terminal should be made aware of the localised service area

· the system or the mobile terminal should be able to determine the position of the terminal in relation to the service area

2. Definition of localised services

The term "localised services" is defined in this paper to mean such services or service aspects that are available or applicable only in a certain geographical area, which, by definition, is geographically smaller than the coverage of a PLMN (home or visited).

3. Localised services examples

Some services that could benefit from geographical localised service areas are desribed below in order to evaluate what would be the detailed functional and service requirements.

The described localised services could at least partly be implemented in alternative ways and often it is found that "localised services" are just normal location based services that use and benefit from the information of the location of the user terminal.

3.1 Localised tariffing

Description 

Special tariffs would apply within a localised area or zone. The UE should preferably indicate to the user when it is within such a zone and stop the indication when the UE leaves the zone. It may be prefarable that the tariff zone is unrelated to the radio network cell configuration and defined as a geographical area. The network should determine which cells covers part or all of the geographical area.

Functional and service requirements

The location of the UE should be determined by the terminal itself or the network  and compared to the localised tariff zone. The accuracy of the location information for this service type need not be better than cell coverage based. 

The network should verify that the UE is within the special tariff zone, before a chargable transaction is carried out and the special tariff applied to this transaction.

The UE should indicate to the user that it is within the special tariff zone. The zone indication is specified in SoLSA as "LSA indication", but would be new functionality if it is based on geographical location information. The personilised zone indication should probably be handled by a service application in the terminal.
The UE should warn the user when it is no longer within the special tariff zone.


3.2 Sending of information with localised relevance (localised push services)

Description

Some Push services would benefit from localised content and e.g. SMS cell broadcast may be used to broadcast information that is only relevant in one or a few radio cells. If the push service is carried point-to-point it is seen that additional benefit may be reached if the location of the UE is known before the push service is activated. It should also be possible to activate push services only to such UE that are within a defined area.

Examples

· A restaurant sends lunch offers to all or selected subscribers within 500 meters of their restaurant, the offer would be time limited.

· A department store sends special offers to selected subscribers that are inside the store or within some 200 meters from the store. The offers have very short validity or limited supply (will be sold out fast).

· Motorists sitting in a traffic jam are informed about the reason and alternative routes.

· People within 1 km of railway station are informed about a railway accident and explosion danger.

Functional and service requirements for localised push services

It should be possible to define an area where a certain push service may be activated. A natural definition is to relate such areas acording to the coverage of one or more cells, but it would be prefarable if the network automatically determines wich cell or cells correlate to the push service area. 

It should further be possible to define a subset of all users to receive the push service within the defined area using some given criterias. 

Some UE application may be able to detect and report to the network when they enter or leave a defined push service area.

The accuracy of the location information for this service type typically need not be better than cell coverage based, although better accuracy could sometimes be a benefit.

From user point of view it may be preferable that the user herself requests what push services are available in her current location.


4. Conclusion

The support for localised services was introduced in the GSM standard in Release 98 and this support could be continued and even enhanced in future releases. It is seen additional standardization for  localised services may be applicable in Rel' 5 or later, but the need for such services should first be verified in SA1. Nokia sees that many new service scenarios can be fulfilled by already standardised service capabilities and future standardisation activities shall be based on improving the existing tools.

ANNEX

Possible support functions and tools for localised services

SoLSA

The stage 1 specification of SoLSA, GSM 02.43,  specifies a mechanism, which can be used as a platform for providing special tariffs and/or special set of service features for certain subscribers within a regionally restricted area or areas.

The stage 2 specification of SoLSA, GSM 03.73, describes the SoLSA service, which gives the network operator the basis to offer subscribers or group of subscribers different services, different tariffs and different access rights depending on the geographical location of the subscriber. 

The SoLSA work item was not supported in 3GPP for UMTS Release 99.

DEfined Geographical Areas (DEGA) 

The geographical area where localised services or service aspects become valid could be defined by the service provider or service application. An example of a localised service area definition is shown in Figure 1. 
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Figure 1 Geographical Area Definition principle

The rectangular geographical area between points A and B is not related to the radio cells and therefore the radio network configuration in a given region and changes in the radio network do not impact on the area definition(s) of this type of localised services.

The definition of the localised service area could consist of:

· ellipsoid point with uncertainty circle or ellipsoid

· polygon consisting of ellipsoid points

The coding of the area definition should be according to TS 23.032. 

It would be possible to make DEGA correspond to the estimated coverage of one or more cells. 

The area definition is the same in DEGA and LAMGA (below).

The basic function in DEGA is that UE (or the network) should find out if UE has entered any relevant DEGA. UE (or the network) should determine the location of the terminal on a regular basis and compare it to DEGA. This functionality may increase the power consumption in the terminal and it may also cause substantial signaling load in the network.

Open issues for DEGA

There are several open issues regarding DEGA: 

· how to handle overlapping DEGAs?

· how to avoid "ping-ponging", i.e. UEs that repeatadly enter and leave DEGA?

· are there good enough service benefits of DEGA to motivate the added complexity in the network and the increased battery load in the terminal?

· Is there really a need to standardise the support for DEGA type of services?

Finding the Location of All Mobiles in Geographical Area (LAMGA)

With the LAMGA functionality the network broadcasts an Area definition and guidance to UE how to act in different cases. The broadcasted LAMGA information includes a trigger to all mobiles that are able to receive the broadcast. 

There exists two possibilities to implement services based on LAMGA:

A) User identities are revealed to LAMGA application

· LAMGA application requests from the GMLC identities of all mobiles in a certain geographical area [could be termed "DEGA"].

· GMLC maps the requested LAMGA area to cells, and initiates the broadcast of LAMGA parameters in these cells.

· MS is monitoring continuously the broadcasted LAMGA parameters, and if it finds a LAMGA that is possibly applicable to it, it will position itself OR if it does not support any MS based or MS assisted location methods, it just sends access request to the NW as a cause reason "fulfilled LAMGA". The network can then position the MS. *) see note

· The LAMGA identity, related MS identities, (and possibly MS positions) are collected to GMLC, and GMLC sends the information to LAMGA application.

· LAMGA application can initiate the actual service, e.g. send SMS to all mobiles found to be within the LAMGA area.

B) User identities are NOT revealed to LAMGA application

· This is similar to the above procedure but the user identities are not revealed to the LAMGA application 

*) NOTE: When MS notices that it is within the LAMGA area, the MS shall inform this to GMLC, e.g. using the MO-LR procedure (it should be modified to include the LAMGA id).

Broadcasted LAMGA parameters
LAMGA ID

- to identify the LAMGA area and related service 

- will be included to MS response to the network

Area description

- this area description would be set by the application (or could be generated by the operator in the third case below)

- allowed area descriptions could be e.g.

· ellipsoid point with uncertainty circle or ellipsoid

· polygon consisting of ellipsoid points

· whole cell (i.e. LAMGA area is so large that all MS that use this cell as serving cell, fit inside LAMGA area)

Applicability of this LAMGA 

- this would be used by the operator to control the signaling and location calculation load caused by LAMGA in the network

- allowed values could be e.g.

· only mobiles that can check whether they are in LAMGA area in idle state

· only mobiles that support MS based location calculation (assistance data request for NW allowed)

· mobiles that support MS based or MS assisted location methods

· all mobiles

Related service type

- this service type could be used by the user screen LAMGA requests to minimize the disturbance of services invoked by LAMGA and to degrease power consumption

- allowed values could be e.g.

· commercial advertisements (could be divided to subclasses)

· operator's announcements

· traffic announcements

· public security announcements

· everybody 


The LAMGA services are normally not subscriber specific. The LAMGA area can be changing fast, and could exist only short time. 

In GSM the broadcast capacity of BCCHs is a big issue, but LAMGA definitions could be broadcasted in GSM using SMS-CB. Another alternative could be e.g. to update LAMGA information in the location update procedure but this is too slow and unregular. Considering the examples above, a delay of e.g. 1-3 minutes caused by SMS-CB would be tolerable, whilst the delay of several hours caused by the location update is unacceptable.

Open issues for LAMGA

· How to handle the possibly big number of mobiles responding to the LAMGA request in a high traffic cell? 

· Are there good enough service benefits of LAMGA to motivate the added complexity?
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9.x Localised services 
In GSM localised services may be supported through SoLSA (Support of Localised Service Areas). SoLSA is based on the radio cell coverage and radio network configuration and changes in the radio network have to be taken in account in the service area definition. This is a benefit if the localised service is related to the cell coverage. The SoLSA type of services are not included in 3G specifications.
Other types of localised services may benefit if the Service Area is decoupled from the radio network configuration. This is possible if the Service Area of the localised services is defined in geographical terms.

This would imply the following functional requirements:

- the system and the mobile terminal should be made aware of the localised service area

- the system or the mobile terminal should be able to determine the position of the terminal in relation to the service area

It may be possible to identify and report to the LCS Client when the user’s terminal enters or leaves a specified geographic area.

The method is FFS, one alternative is that cells covering parts of the geographical area broadcasts information about the geographical area.
The support for localised services is for further study.
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