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An MS operating in an assisted DGPS mode should be informed of the quality of the DGPS corrections via standard User Differential Range Error (UDRE) metrics, as per RTCM-SC104.  In addition, an SMLC should implement some dependable means for detecting unhealthy (e.g., failed/failing) GPS satellites.  Note that a variety of different proven integrity monitoring algorithms can be employed to provide such a detection capability.

Unfortunately, certain clauses in GSM 04.31 attempt to require that a specific method (and architecture) for detecting unhealthy satellites be implemented in all cases.  Note that these clauses are inconsistent with the optional deployment of a cost-effective and reliable Wide Area Reference Receiver Network.  Furthermore, the language associated with this method is flawed to a point that prevents any type of practical implementation and verification.

Consequently, this CR recommends the adoption of straightforward language that provides for: 1) the use of standard UDRE metrics for DGPS modes, and 2) the employment of integrity monitoring algorithms to detect unhealthy satellites.
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A.4.2.4
GPS Assistance Data Element

The GPS Assistance Data element contains a single GPS assistance message that supports both MS-assisted and MS-based GPS methods. This element can contain one or more of the fields listed in table A.12 below, which support both MS-assisted and MS-based GPS methods. As table A.12 shows, only the Control Header field is mandatory. Other fields are conditionally present based on the value of the Fields Present IE in the Control Header. 

NOTE:
Certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance data.

In addition, an SMLC which may implement integrity monitoring algorithms should detect unhealthy (e.g., failed/failing) satellites and also should inform users of measurement quality in DGPS modes when satellites are healthy by setting User Differential Range Error (UDRE) parameters to indicate estimated differential error.  Unhealthy satellites should be detected within 10 seconds of the occurrence of the satellite failure. When unhealthy (e.g., failed/failing) satellites are detected, the  DGPS correction data should not be supplied for these satellites. After the Bad Satellite Present flag has been set, if the satellites return to healthy condition for some period of time, the flag should be reset.

Table A.12: Fields in the GPS Assistance Data element

	Parameter
	Presence

	Control Header
	M

	Reference Time
	O

	Reference Location
	O

	DGPS Corrections
	O

	Navigation Model
	O

	Ionospheric Model
	O

	UTC Model
	O

	Almanac
	O

	Acquisition Assistance
	O

	Real-Time Integrity
	O


Control Header
These fields are used for control in the GPS assistance protocol.  They are shown in table A.13.

Table A.13: GPS Control Header (Fields occurring once per message)

	Parameter
	Bits
	Scale Factor
	Range
	Units
	Presence

	Field Types Present
	8
	1
	---
	bit field
	M


.

.

.

< *** NEXT MODIFIED SECTION *** >

User Differential Range Error (UDRE)
This field provides an estimate of the uncertainty (1-() in the corrections for the particular satellite.  The value in this field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the final UDRE estimate for the particular satellite.  The meanings of the values for this field are described in table A.18 below.

Table A.18: Values of UDRE IE

	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



Pseudo-Range Correction (PRC)
This field indicates the correction to the pseudorange for the particular satellite at the GPS Reference Time, t0.  The value of this field is given in meters (m) and the resolution is 1, as shown in table A.17 above.  The method of calculating this field is described in [3].

.

.

.

< *** NEXT MODIFIED SECTION *** >

Real-Time Integrity

The Real-Time Integrity field of the GPS Assistance Data Information Element contains parameters that describe the real-time status of the GPS constellation.  Primarily intended for non-differential applications, the real-time integrity of the satellite constellation is of importance as there is no differential correction data by which the mobile can determine the soundness of each satellite signal.  The Real-Time GPS Satellite Integrity data communicates the health of the constellation to the mobile via a list of bad satellites.  The format is shown in Tables 38 - 40.

Table 38: Real-Time Integrity (Fields occurring once per message)

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	Bad Satellite Present
	1
	1
	Boolean
	---
	M


Table 39: Real-Time Integrity - Parameters appearing when Bad Satellite Present is set
	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	NBS
	4
	1
	1 - 16
	---
	C


Table 40: Real-Time Integrity - Parameters appearing NBS times

	Parameter
	# Bits
	Scale Factor
	Range
	Units
	Incl.

	Bad_SVID
	6
	1
	1 – 64 (0-63)
	---
	C


Bad Satellite Present
This single bit parameter indicates that (0) all GPS satellites in the constellation are OK to use at this time, or (1) that there is at least one satellite that should be ignored by the MS-based GPS application.

NBS (Number of Bad Satellites)
This four bit field is dependent on Bad Satellite Present being set to one.  In this case, the NBS field indicates the number of satellite ID's that follow that the user should not use at this time in a fix. This field is conditional.

Bad_SVID
This six bit field appears NBS times, and indicates the SVID of satellites that should not be used for fix by the user at this time. This field is conditional.

.
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