8

3GPP TSG RAN WG2 #17
Tdoc R2-002214

Sophia Antipolis, France, 13-17 Nov 2000

Source: 




QUALCOMM Europe

Title:

Proposed CR 584 to 25.331 on Satellite health

Agenda Item:


Document for:


Approval

A UE 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 25.331 attempt to specify that a single mandatory method for detecting unhealthy satellites be implemented in all cases.  Furthermore, the language associated with this mandated approach is very confusing.  For example, undefined UTRAN entities are referenced and ambiguous implementation procedures are mentioned.

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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<<< NEXT MODIFIED SECTION >>>

10.2.49.8.16.1
System Information Block type 15.1

The system information block type 15.1 contains information useful for LCS DGPS Corrections. The DGPS Corrections message contents are based on a Type-1 message of version 2.2 of the RTCM-SC-104 recommendation for differential service. This format is a standard of the navigation industry and is supported by all DGPS receivers.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	UTRAN Time Flag
	MP
	
	Bitstring(1)
	

	Node B Clock Drift Flag
	MP
	
	Bitstring(1)
	

	Node B Clock Drift
	OP
	
	Real(-0.1..0.1 by a proper step)
	This IE provides an estimate of the drift rate of the Node B clock relative to GPS time. It has units of (sec/sec (ppm) and a range of (0.1. This IE aids the UE in maintaining the relation between GPS and cell timing over a period of time. A positive value for Node B Clock Drift indicates that the Node B clock is running at a greater frequency than desired. 

	Reference Location
	MP
	
	As defined in TS23.032
	Provides a prior knowledge of the approximate location of the UE

	SFN
	OP
	
	Integer(0..4095)
	The SFN that occurs at the Reference GPS TOW time

	Reference GPS TOW
	MP
	
	Integer(0..6.047*1011)
	GPS Time of Week with scaling factor of 1 usec. This field time-stamps the start of the frame with SFN=0.

	Status/Health
	MP
	
	Enumerated(UDRE scale 1.0, UDRE scale 0.75, UDRE scale 0.5, UDRE scale 0.3, UDRE scale 0.2, UDRE scale 0.1, no data, invalid data)
	This field indicates the status of the differential corrections.

	DPGS information
	CV-Status
	1..<maxSat>
	
	The following fields contain the DPGS corrections. If the Cipher information is included these fields are ciphered.

	>SatID
	MP
	
	Enumerated (0…63)
	The satellite ID number.

	>IODE
	MP
	
	Integer(0..255)
	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.

	>UDRE
	MP
	
	Enumerated(UDRE ( 1.0 m,

1.0m < UDRE ( 4.0m,

4.0m < UDRE ( 8.0m,

8.0m < UDRE)
	User Differential Range Error. 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 Status field to determine the final UDRE estimate for the particular satellite.

	>PRC
	MP
	
	Integer(-2047..2047)
	Scaling factor 0.32 meters (different from [13])

	>RRC
	MP
	
	Integer(-127..127)
	Scaling factor 0.032 meters/sec (different from [13])

	>Delta PRC2
	MP
	
	Integer(-127..127)
	The difference in the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2.

	>Delta RRC2
	MP
	
	Integer(-7..7)
	The difference in the pseudorange rate-of-change correction between the satellite's ephemeris identified by IODE and IODE-2.



	Condition
	Explanation

	Status/Health
	This IE is mandatory if "status" is not equal to "no data" or "invalid data", otherwise the IE is not needed


<<< NEXT MODIFIED SECTION >>>

10.3.7.47
LCS GPS assistance data

The GPS Assistance Data element contains a single GPS assistance message that supports both UE-assisted and UE-based GPS methods. 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 [13]. 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.
NOTE:
Certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance data.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	LCS GPS reference time
	OP
	
	LCS GPS reference time 10.3.7.53
	

	LCS GPS reference location
	OP
	
	Ellipsoid point with altitude defined in 23.032
	The Reference Location field contains a 3-D location without uncertainty specified as per 23.032. The purpose of this field is to provide the UE with a priori knowledge of its location in order to improve GPS receiver performance. 

	LCS GPS DGPS corrections
	OP
	
	LCS GPS DGPS corrections 10.3.7.48
	

	LCS GPS navigation model
	OP
	
	LCS GPS navigation model 10.3.7.51
	

	LCS GPS ionospheric model
	OP
	
	LCS GPS ionospheric model 10.3.7.49
	

	LCS GPS UTC model
	OP
	
	LCS GPS UTC model 10.3.7.54
	

	LCS GPS almanac
	OP
	
	LCS GPS almanac 10.3.7.46
	

	LCS GPS acquisition assistance
	OP
	
	LCS GPS acquisition assistance 10.3.7.45
	

	LCS GPS real-time integrity
	OP
	
	LCS GPS real-time integrity 10.3.7.52
	


<<< NEXT MODIFIED SECTION >>>

10.3.7.48
LCS GPS DGPS corrections

These fields specify the DGPS corrections to be used by the UE.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS TOW
	MP
	
	Integer(0..604799)
	Seconds. This field indicates the baseline time for which the corrections are valid. 

	Status/Health
	MP
	
	Enumerated(UDRE scale 1.0, UDRE scale 0.75, UDRE scale 0.5, UDRE scale 0.3, UDRE scale 0.2, UDRE scale 0.1, no data, invalid data)
	This field indicates the status of the differential corrections

	Satellite information
	MP
	1 to <maxSat>
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	Satellite ID

	>IODE
	MP
	
	Bit string(8)
	This IE is the sequence number for the ephemeris for the particular satellite. The UE 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. See [13] for details

	>UDRE
	MP
	
	Enumerated(UDRE ( 1.0 m,

1.0m < UDRE ( 4.0m,

4.0m < UDRE ( 8.0m,

8.0m < UDRE)
	User Differential Range Error. 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. See [13] for details

	>PRC
	MP
	
	Integer(-2047..2047)
	Scaling factor 0.32 meters See (different from [13])

	>RRC
	MP
	
	Integer(-127.. 127)
	Scaling factor 0.032 meters/sec (different from [13])

	>Delta PRC2
	MP
	
	Integer(-127..127)
	Meters. The difference in the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2.

	>Delta RRC2
	MP
	
	Integer(-7..7)
	Scaling factor 0.032 meters/sec. The difference in the rate of the change of the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2.

	>Delta PRC3
	MP
	
	Integer(-127..127)
	Meters. The difference in the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris three issues ago IODE –3.

	>Delta RRC3
	MP
	
	Integer(-7..7)
	Scaling factor 0.032 meters/sec. The difference in the rate of the change of the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris three issues ago IODE –3.



<<< NEXT MODIFIED SECTION >>>

10.3.7.52
LCS GPS real-time integrity

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 satellites identified in this IE should not be used for position fixes at the moment.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Satellite information
	OP
	1 to <maxSat>
	
	N_BAD_SAT=the number of bad satellites included in this IE

	>BadSatID
	MP
	
	Enumerated(0..63)
	Satellite ID
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