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< *** NEXT MODIFIED SECTION *** >

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. 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 GPS Message Identifier declared in GSM 03.41. Example of GPS Assistance Data Broadcast Message is in Annex C. In an exemplary system, 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.

< NEXT MODIFIED SECTION >
4.2.1.9
DGPS Corrections IE

This IE contains GPS differential correction data. Each element described below will appear N_SAT times in this message, once for each satellite for which corrections are available. This IE should be ciphered if the ciphering is active. This IE is conditional and included if Correction Status IE value is not 110 or 111.

Satellite ID

This IE identifies the satellite for which the corrections are applicable.  This value is the same as the PRN number provided in the navigation message transmitted by the particular satellite.  The range is 0 to 31, with 0 indicating satellite number 32 as per [15].

IODE

This IE is the sequence number for the ephemeris for the particular satellite.  The MS can use this IE to determine if new ephemeris is used for calculating the corrections that are provided in the broadcast message.  This eight-bit IE is incremented for each new set of ephemeris for the satellite and may occupy the numerical range of [0, 239] during normal operations. For more information about this field can be found from [15].

User Differential Range Error (UDRE)

This IE provides an estimate of the uncertainty (1-() in the corrections for the particular satellite.  The value in this IE shall be multiplied by the UDRE Scale Factor in the common Corrections Status IE to determine the final UDRE estimate for the particular satellite.  The meanings of the UDRE values are described in Table 27 below.

Table 27: Values of UDRE

	Value
	Indication

	00
	UDRE ( 1.0 m

	01
	1.0 m < UDRE ( 4.0 m

	10
	4.0 m < UDRE ( 8.0 m

	11
	8.0 m < UDRE


In an exemplary system, each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.

Pseudo-Range Correction (PRC)

This IE indicates the correction to the pseudorange for the particular satellite at the reference time, t0. As mentioned above, this reference time is the GPS TOW.  The value of this IE is given in meters (m) and the resolution is 1. The method of calculating this IE are described in [15].

Pseudo-Range Rate Correction (RRC)

This IE indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite ephemeris identified by the IODE IE.  The value of this IE is given in meters per second (m/sec) and the resolution is 0.032.  For some time t1 > t0, the corrections for IODE are estimated by


PRC(t1, IODE) = PRC(t0, IODE) + RRC(t0, IODE)((t1 - t0),

and the MS uses this to correct the pseudorange it measures at t1, PRm(t1), by


PR(t1, IODE) = PRm(t1, IODE) + PRC(t1, IODE).

Delta Pseudo-Range Correction 2 (Delta PRC2)

This IE indicates the difference in the pseudorange correction between the satellite’s ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2. The value of this IE is given in meters (m) and the resolution is 0.32. The method of calculating this IE are described in [15].
ETSI
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