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Introduction

The current LCS UTRAN Stage 2 Specification (Document 25.305) includes some preliminary discussion in section 6.2.4.1.2 of message data sent between the RNC and the UE.  This contribution proposes text to define a generic “location determination data message”.  

Discussion

In view of the need for compatibility with various location methods and existing systems, the UE - UTRAN message parameters should be compatible with existing types.  This compatibility need not be in exact detail, but it should be generic such that the existing methods can be readily supported.  

The TIA has been developing standards for location services for their IS-95 CDMA system involving GPS based methods.  The messages for this are outlined in IS-801.  While it might be considered to simply reference IS-801, it contains many IS-95 specific details which make it unsuitable for direct use in other networks system designs.  

This material in this contribution is based on the draft IS-801 with suitable changes to suit the UTRAN / UMTS vocabulary and architecture.  It is suggested that this be used as the basis for the messaging between the RNC (U-LSCF) and the UE.  This may be extended as needed for UTRAN developments and technical evolution.

Some extensions are required to facilitate use of alternative satellite systems (e.g. Galileo, GLONASS) and to allow direct mapping to other LSCF servers.

The location determination data message outline is quite generic and the details of the format and bit packing are for further development.  It is to be expected that the UTRAN messages, as a minimum, will support the same information parameter data, perhaps packed differently, in the same flow and with some extension fields as those of IS-801.  This is to permit simple, unambiguous translation between formats and permit compatibility of servers and feature services between UTRAN and other (earlier) networks.  This will be particularly important for dual mode terminals(e.g. GSM – UMTS).

Proposal

The following text is proposed to be added to section 6.2.4.1.2.3. in the document 25.305 as the basis for the location determination data message exchanged between the UE and the U-LSCF in the RNC.

6.2.4.1.2.3  Location Determination Data Message 

This section outlines the generic location data message processing between the UE and the U-LSCF.  The details of the Location Determination Data Message and its parameters are found in later sections [FFS] of this specification.  This message is applicable to Network based UE assisted, Network assisted UE based and UE assisted network based methods.  This message also includes a satellite system selection parameter which allows it to be used for GPS or to select an alternative system (e.g. Galileo, GLONASS) 

Overview - UE

The Location Determination Data Message sent by the UE includes request elements and response elements as follows : 

Request elements sent by UE : 

Request U-LSCF Capabilities 

Request Acquisition Assistance 

Request Location Assistance 

Request Sensitivity Assistance 

Request U-LSCF Almanac 

Request Almanac 

Request Ephemeris 

Request Navigation Message Bits 

Request Location Response 

Request Almanac Correction 

Response elements sent by UE: 

Reject (with reason)

Provide UE Information 

Provide Autonomous Measurement Weighting Factors 

Provide Pseudorange Measurement 

Provide Pilot Phase Measurement 

Provide Location Response 

Provide Time Offset Measurement 

Provide Cancellation Acknowledgement 

The Location Determination Data Message received by the UE includes request elements and response elements as follows : 

Request elements received by UE : 

Request UE Information 

Request Autonomous Measurement Weighting Factors 

Request Pseudorange Measurement 

Request Pilot Phase Measurement 

Request Location Response 

Request Time Offset Measurement 

Request Cancellation 

Response elements received by UE : 

Reject (reason)

Provide U-LSCF Capabilities 

Provide Acquisition Assistance 

Provide Location Assistance – Spherical Coordinates 

Provide Location Assistance – Cartesian Coordinates 

Provide Sensitivity Assistance 

Provide U-LSCF Almanac 

Provide Almanac 

Provide Ephemeris 

Provide Navigation Message Bits 

Provide Location Response 

Provide Almanac Correction 

Response elements sent by the UE may be generated in response to request elements received by the UE or they may be generated as unsolicited response elements.  Every request element includes a request element type field that uniquely identifies the request element.  Every response element includes a response element type field that uniquely identifies the response element.  Multiple response elements may be associated with a single request element. Unsolicited response elements are sent with the unsolicited response indicator flag set.  

Each Location Determination Data Message contains at least one request element, or at least one part of a response element, or both.  No more than one request element of a specific request element type shall be included in a Location Determination Data Message.  Each request element shall be fully contained in a Location Determination Data Message.  Some response elements may be divided into parts.  Each response element part shall be fully contained in a Location Determination Data Message.  All Location Determination Data Messages shall be no larger than 200 bytes. 

If the UE sends a response element in response to a received request element, it shall comply with Table x.  A “Reject” shall not be sent as a response element to a “Request UE Information” request element.  A “Reject” shall not be sent as a response element to a “Request Cancellation” request element.  If one or more response elements from the UE can be useful to the U-LSCF in responding to a request from the UE, the UE should include all or part of each response element and the request element in the same Location Determination Data Message.  Upon receiving a Location Determination Data Message, the UE should examine the received response elements prior to processing the request elements.

Note : Consider, for example, the case in which a U-LSCF asks a UE for a location fix while, at the same time, providing acquisition assistance that is needed to achieve the fix.  In that case, the U-LSCF would issue a Location Determination Data Message containing both the request for a location fix (Request Location Response message) and an unsolicited response with the acquisition assistance (Provide Acquisition Assistance message).  Sending a message with both the request and response avoids the additional exchange of messages that would otherwise occur if the UE had to issue a request for acquisition assistance and wait for the response.  However, for this example to work correctly, the UE must be aware that the acquisition assistance is available when it processes the request for a fix; hence, the recommendation that response elements should be “examined” prior to processing the request elements.

Table x. UE Response Elements Sent in Response to Received Request Elements

Request element received
Possible response elements

Request UE Information
Provide UE Information

Request Autonomous Measurement Weighting Factors
Request Autonomous Measurement Weighting Factors

Reject

Request Pseudorange Measurement
Provide Pseudorange Measurement

Reject

Request Pilot Phase Measurement
Provide Pilot Phase Measurement

Reject

Request Location Response
Provide Location Response

Reject

Request Time Offset Measurement
Provide Time Offset Measurement

Request

Request Cancellation
Provide Cancellation Acknowledgement

Overview  - U-LSCF

The Location Determination Data Message sent by the U-LSCF includes request elements and response elements as follows :

Request elements sent by U-LSCF: 

Request UE Information 

Request Autonomous Measurement Weighting Factors 

Request Pseudorange Measurement 

Request Pilot Phase Measurement 

Request Location Response 

Request Time Offset Measurement 

Request Cancellation 

Response elements sent by U-LSCF : 

Reject (reason)

Provide U-LSCF Capabilities 

Provide Acquisition Assistance 

Provide Location Assistance – Spherical Coordinates 

Provide Location Assistance – Cartesian Coordinates 

Provide Sensitivity Assistance 

Provide U-LSCF Almanac 

Provide Almanac 

Provide Ephemeris 

Provide GPS Navigation Message Bits 

Provide Location Response 

Provide Almanac Correction 

The Location Determination Data Message received by the U-LSCF includes

request elements and response elements, as follows :

Request elements received by U-LSCF : 

Request U-LSCF Capabilities 

Request Acquisition Assistance 

Request Location Assistance 

Request Sensitivity Assistance 

Request U-LSCF Almanac 

Request Almanac 

Request Ephemeris 

Request Navigation Message Bits 

Request Location Response 

Request Almanac Correction 

Response elements received by U-LSCF : 

Reject (reason)

Provide UE Information 

Provide Autonomous Measurement Weighting Factors 

Provide Pseudorange Measurement 

Provide Pilot Phase Measurement 

Provide Location Response 

Provide Time Offset Measurement 

Provide Cancellation Acknowledgement 

Response elements sent by the U-LSCF may be generated in response to request elements received by the U-LSCF or they may be generated as unsolicited response elements. Every request element includes a request element type field that uniquely identifies the request element. Every response element includes a response element type field that uniquely identifies the response element.  Multiple response elements may be associated with a single request element. Unsolicited response elements are sent with the unsolicited response flag set. 

Each Location Determination Data Message shall contain at least one request element, or at least one part of a response element, or both.  No more than one request element of a specific request element type shall be included in a Location Determination Data Message.  Each request element shall be fully contained in a Location Determination Data Message.  Some response elements may be divided in parts.  Each response element part shall be fully contained in a Location Determination Data Message. 

If the U-LSCF sends a response element in response to a received request element, it shall comply with Table y.  A “Reject” shall not be sent as a response element to a “Request U-LSCF Capabilities” request element.  If one or more response elements from the U-LSCF can be useful to the UE in responding to a request from the U-LSCF, the U-LSCF should include all or part of each response element and the request element in the same Location Determination Data Message.  Upon receiving a Location Determination Data Message, the U-LSCF should examine the received response elements prior to processing the request elements. 

No more than one request element shall be outstanding at any given time for each request type.  If an additional request element is received while there is an outstanding request element of the same type, the additional request element shall be discarded.  A received (or sent) request element is considered outstanding until all of the corresponding response elements or a “Reject” for the request element have been sent (or received).  Unsolicited response elements shall have the unsolicited response flag set.  If a “Reject” constitutes the sent response element, its reject request type shall be set to the request type of the corresponding request element. 

Table y.  U-LSCF Response Elements Sent in Response to Received Request Elements 

Request element received
Possible response elements

Request U-LSCF Capabilities
Provide U-LSCF Capabilities

Request Acquisition Assistance
Provide Acquisition Assistance

Reject

Request Location Assistance


Provide Location Assistance –

Spherical Coordinates And

Provide Acquisition Assistance ;

Provide Location Assistance –

Cartesian Coordinates And

Provide Acquisition Assistance

Reject

Request Sensitivity Assistance


Provide Sensitivity Assistance

Reject

Request U-LSCF Almanac
Provide U-LSCF Almanac

Reject

Request Almanac
Provide Almanac

Reject

Request Ephemeris
Provide Ephemeris

Reject

Request Navigation Message Bits
Provide Navigation Message Bits

Reject

Request Location Response
Provide Location Response

Reject

Request Almanac Correction
Provide Almanac Correction

Reject

