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3
Definitions, abbreviations and symbols

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

E-OTD Assistance Data Message: E-OTD Assistance Data contains the RTD and BTS coordinates of the neighbours that should be used in E-OTD measurements. This E-OTD Assistance Data is broadcasted using CBCH channel using SMSCB DRX service. The reception of this broadcast message enables MS to calculate its own location.

GPS Assistance Data Message: GPS Assistance Data Message contains GPS differential corrections. The reception of this broadcast message enables MS to have calculate more accurate location estimate.

3.2
Abbreviations

Abbreviations used in the present document are listed in 3GPP TS 21.905 [1].

4
Broadcast Message Contents

This clause describes the LCS Assistance Data messages to be broadcasted in SMSCB message's content part over CBCH channel using SMSCB DRX (see 3GPP TS 23.041) service or on the PCBCH channel using Packet Cell Broadcast Information messages (see 3GPP TS 44.060 and 3GPP TS 45.002).  The rules and contents are described so that SMLC is able to construct the message as well as MS is able to process the received message. The E-OTD Assistance Data message contains RTD and BTS coordinate information and GPS Assistance Data contains GPS Differential Correction data, Ephemeris and Clock Correction Data and Almanac and Other Data. 

4.1
E-OTD Assistance Data Broadcast Message

The E-OTD Assistance Data message contents are defined in this clause. The E-OTD Assistance Data  message is built so that it has always a fixed length and some of the information elements are scalable according to the amount of neighbours and the amount of sectored channels. The information elements are in the order which is described in section 4.1.1 and no spare bits are allowed between elements. The MSB bits of the information elements are presented always first and if boundary of the octet divides the information element then the LSB part of the information element continues in the LSB part of the next octet (figure 1). Example of E-OTD Assistance Data Broadcast Message is in Annex B. The channel to broadcast the E-OTD Assistance Data message is CBCH over which the SMSCB DRX service is used or PCBCH where the Packet Cell Broadcast Information message is used as a transport service. On CBCH, one SMSCB message has fixed information data length of 82 octets and the purpose is always to use the whole fixed length message capacity for the message.  MS can identify the LCS SMSCB message with E-OTD Message Identifier declared in 3GPP TS 23.041. On PCBCH, several Packet Cell Broadcast Information messages are used to convey the two octet message type value and the 82 octet long E-OTD Assistance Data Broadcast Message. On PCBCH the two octet message type identifier is the same one that is used for the SMSCB message, see 3GPP TS 23.041.
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Figure 1: Information element bit mapping to the broadcast message

4.2
GPS Assistance Data Broadcast Message

The GPS Assistance Data message contents are defined in this clause. The GPS Assistance Data  message is built so that it is fitted into a fixed length message not necessary occupying the whole message. In case that the fixed length message has less information elements than bits available then the rest of message is filled with fill bits. The information elements are in the order which is described in section 4.2.1 and no undefined spare bits are allowed between elements. The channel to broadcast the GPS Assistance Data message is CBCH over which the SMSCB DRX service is used or PCBCH where the Packet Cell Broadcast Information message is used as a transport service. On CBCH, one SMSCB message has fixed information data length of 82 octets and the maximum length of GPS Assistance Data is 82 octets.  MS can identify the LCS SMSCB message with Message Identifiers declared in 3GPP TS 23.041. On PCBCH the two octet message type identifier is the same one that is used for the SMSCB message, see 3GPP TS 23.041. Example of GPS Assistance Data Broadcast Message is in Annex C. In addition, an Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellites. When an unhealthy (i.e., failed/failing) satellite is detected, the assistance data, including DGPS corrections, shall not be supplied for that particular satellite. If more satellites are unhealthy, the same can be done to exclude them from the final location calculation. Even when all satellites are healthy, the IM shall monitor the quality of the DGPS corrections.  It shall make use of the pseudoranges derived by the DGPS reference receiver, correct them using the DGPS reference receiver-generated DGPS corrections, and compute a position from the corrected pseudo ranges.  This computed position shall then be compared with the known, surveyed location of the DGPS reference receiver to compute a DGPS positioning error. Positioning errors which are excessive relative to DGPS expected accuracy levels shall be used to inform users of measurement quality via the UDRE parameter.

4.2.1
GPS Assistance Data Content

The GPS Assistance Data Message contents are defined in this clause. It contains three data sets: DGPS correction, ephemeris and clock correction, almanac and other data information. The ephemeris, clock correction, almanac and other data are obtained from GPS navigation message. It is built so that it fits into a fixed length message not necessarily occupying the whole message. In case that the fixed length message has less information elements than bits available then the rest of message is filled with fill bits. 

This message is built to allow for broadcast rates that more closely match the time of applicability of the contained data.  For example, with a 30-second rate for DGPS broadcast, mobile station (MS) can effectively remove degradation caused by SA. GPS subframes 1 through 3 (ephemeris and clock correction data) are contained in the same single broadcast message. With a 90-second rate, mobile stations (MS) can receive all visible ephemeris and clock correction data at twelve to eighteen minute intervals depending on number of visible satellites. Subframes 4 and 5 (almanac, ionospheric delay, and other more slowly changing data can be sent at another rate, such as once every several hours. By splitting the data into separate data sets (all based on the same single format), the data can be sent at rates that are correspond to its validity time and/or the desire to update the mobile stations within its network at a particular rate. The information elements (IEs) in the message are listed in Table 23 below.
Annex A (informative):
Overview of Broadcast Assistance for E-OTD and GPS using SMSCB
This annex presents an overview of the functionality and requirements for broadcasting assistance information for GPS and E-OTD in GSM networks.  Potential impacts to other services are also described.
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