3GPP TSG-GERAN WG2 Meeting #42 
(
GP-091011
Shenzhen, P.R. China,  11th – 15th May 2009










Agenda: 7.2.5.3.3
	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	44.031
	CR
	0197
	(

rev
	1
	(

Current version:
	8.2.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Addition of DGNSS Validity Period

	
	

	Source to WG:
(

	Qualcomm Europe

	Source to TSG:
(

	G2

	
	

	Work item code:
(

	TEI9
	
	Date: (

	14/05/2009

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-9

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	The differential corrections for GPS and GANSS do not include any indication on how long the corrections are valid. 

	
	

	Summary of change:
(

	“UDRE Growth Rate” and the “Time of Validity for UDRE Growth Rate” fields are added to the differential corrections elements for GPS and GANSS.

	
	

	Consequences if 
(

not approved:
	The MS does not know how long the differential corrections are valid for each GNSS, and hence would have to rely on MS internal assumptions which could lead to an either too long assumed validity period, and hence degraded accuracy, or to an too short assumed validity period, and hence uneccesary high signalling (update rates) in the network.

	
	

	Clauses affected:
(

	5.1., A.4.2.4c, A.4.2.6.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


5
Elements of Components

5.1
ASN.1 Description

The following ASN.1 code defines the elements of components. See the Annex A for further description of the contents of components and their elements.

Table 5.1.a: ASN.1 Description

	

	/*********** parts omitted ************/


	

	-- DGPS Corrections IE

DGPSCorrections ::= SEQUENCE {


gpsTOW

INTEGER (0..604799),
-- DGPS reference time


status

INTEGER (0..7),


-- N_SAT can be read from number of elements of satList


satList

SeqOfSatElement 


}

SeqOfSatElement ::= SEQUENCE (SIZE (1..16)) OF SatElement



	-- number of correction for satellites

SatElement ::= SEQUENCE {


satelliteID

SatelliteID,



	--- Sequence number for ephemeris


iode 


INTEGER (0..239),


-- User Differential Range Error


udre


INTEGER (0..3),




-- Pseudo Range Correction, range is


-- -655.04 - +655.04,


pseudoRangeCor
INTEGER (-2047..2047), 



-- Pseudo Range Rate Correction, range is


-- -4.064 - +4.064,


rangeRateCor
INTEGER (-127..127),



	-- Delta Pseudo Range Correction 2 



deltaPseudoRangeCor2 
INTEGER (-127..127),
-- This IE shall be ignored by the receiver and














-- set to zero by the sender


-- Delta Pseudo Range Correction 2



deltaRangeRateCor2

INTEGER (-7..7),

-- This IE shall be ignored by the receiver and














-- set to zero by the sender


-- Delta Pseudo Range Correction 3


deltaPseudoRangeCor3 
INTEGER (-127..127),
-- This IE shall be ignored by the receiver and














-- set to zero by the sender


-- Delta Pseudo Range Correction 3


deltaRangeRateCor3

INTEGER (-7..7)


-- This IE shall be ignored by the receiver and














-- set to zero by the sender

}

SatelliteID ::= INTEGER (0..63)
-- identifies satellite

/*********** parts omitted ************/


	

	

	-- List of GANSS Generic Assistance Data Elements, up to 8 GANSS

SeqOfGANSSGenericAssistDataElement ::= SEQUENCE (SIZE (1..8)) OF GANSSGenericAssistDataElement

	-- GANSS Generic Assistance Data Elements

GANSSGenericAssistDataElement ::= SEQUENCE {


ganssID 




INTEGER (0..7)



OPTIONAL, -- Coding according to Annex


ganssTimeModel



SeqOfGANSSTimeModel


OPTIONAL,


ganssDiffCorrections

GANSSDiffCorrections

OPTIONAL,


ganssNavigationModel

GANSSNavModel



OPTIONAL,


ganssRealTimeIntegrity

GANSSRealTimeIntegrity

OPTIONAL,


ganssDataBitAssist


GANSSDataBitAssist


OPTIONAL,


ganssRefMeasurementAssist
GANSSRefMeasurementAssist 
OPTIONAL,


ganssAlmanacModel


GANSSAlmanacModel


OPTIONAL,


ganssUTCModel



GANSSUTCModel



OPTIONAL,


ganssEphemerisExtension

GANSSEphemerisExtension

OPTIONAL,


ganssEphemerisExtCheck

GANSSEphemerisExtensionCheck
OPTIONAL,


... ,


sbasID





INTEGER (0..7) 



OPTIONAL, -- Coding according to Annex


ganssAddUTCModel


GANSSAddUTCModel


OPTIONAL,


ganssAuxiliaryInfo


GANSSAuxiliaryInformation
OPTIONAL,


ganssDiffCorrectionsValidityPeriod











GANSSDiffCorrectionsValidityPeriod


















OPTIONAL,
}



	-- GANSS COMMON ASSISTANCE DATA ELEMENTS

/*********** parts omitted ************/


	

	

	-- DGANSS Corrections IE

GANSSDiffCorrections ::= SEQUENCE {


dganssRefTime

INTEGER (0 .. 119),
 -- DGANSS reference time


-- N_SGN_TYPE can be read from number of elements of sgnTypeList


sgnTypeList

 SeqOfSgnTypeElement

}

SeqOfSgnTypeElement ::= SEQUENCE (SIZE (1..3)) OF SgnTypeElement -- max three signals per GNSS



	-- DGANSS signal type element, once per GNSS signal type included in DGANSS

SgnTypeElement ::= SEQUENCE {


ganssSignalID

 GANSSSignalID, -- signal type identity

 
ganssStatusHealth
 INTEGER (0 .. 7),


-- N_SAT can be read from number of elements of dganssSgnList

 
dganssSgnList

 SeqOfDGANSSSgnElement
}



	GANSSSignalID ::= INTEGER (0 .. 7)
-- Coding according to Annex

SeqOfDGANSSSgnElement ::= SEQUENCE (SIZE (1..16)) OF DGANSSSgnElement



	-- number of correction for signals

DGANSSSgnElement ::= SEQUENCE {


svID

 
SVID, -- Satellite identity



	--- Sequence number for GANSS Navigation Model that matches the DGANSS correction set


iod 


INTEGER (0 .. 1023),


-- User Differential Range Error


udre


INTEGER (0..3),




-- Pseudo Range Correction, range is


-- -655.04 - +655.04,


pseudoRangeCor
INTEGER (-2047..2047), 



-- Pseudo Range Rate Correction, range is


-- -4.064 - +4.064,


rangeRateCor
INTEGER (-127..127)

}

SVID ::= INTEGER (0 .. 63)
-- Coding according to Annex

/*********** parts omitted ************/

	

	

	-- GANSS Auxiliary Information

GANSSAuxiliaryInformation ::= CHOICE{


ganssID1
GANSS-ID1, 
-- This choice may only be present if GANSS ID indicates Modernized GPS


ganssID3
GANSS-ID3, 
-- This choice may only be present if GANSS ID indicates GLONASS


...

}

GANSS-ID1 ::= SEQUENCE (SIZE(1..64)) OF GANSS-ID1-element
GANSS-ID1-element ::= SEQUENCE {


svID



SVID,


signalsAvailable
GANSSSignals,


...

}

GANSS-ID3 ::= SEQUENCE (SIZE(1..64)) OF GANSS-ID3-element

GANSS-ID3-element  ::= SEQUENCE {


svID



SVID,


signalsAvailable
GANSSSignals,


channelNumber

INTEGER (-7..13),


...

}
-- DGANSS Corrections Validity Period:

-- This element may only be included if GANSSDiffCorrections IE is included in 

-- GANSSGenericAssistDataElement element.

-- GANSSDiffCorrectionsValidityPeriod shall contain the same number of elements as the 

-- SeqOfSgnTypeElement included in GANSSDiffCorrections IE
GANSSDiffCorrectionsValidityPeriod ::= SEQUENCE (SIZE (1..3)) OF DGANSSExtensionSgnTypeElement

DGANSSExtensionSgnTypeElement ::= SEQUENCE {


ganssSignalID

 

GANSSSignalID, -- signal type identity

dganssExtensionSgnList

SeqOfDGANSSExtensionSgnElement

}

-- SeqOfDGANSSExtensionSgnElement shall contain the same number of elements as the 

-- SeqOfDGANSSSgnElement included in GANSSDiffCorrections IE
SeqOfDGANSSExtensionSgnElement ::= SEQUENCE (SIZE (1..16)) OF DGANSSExtensionSgnElement
DGANSSExtensionSgnElement ::= SEQUENCE {


svID



SVID, 


-- Satellite identity


udreGrowthRate

INTEGER(0..7), 
-- coding according to annex


udreValidityTime
INTEGER(0..7), 
-- coding according to annex

...
}


	--Required Measurement Request Response Time, range is 1 to 128 seconds. 

RequiredResponseTime ::= INTEGER  (1..128)



	-- Control header for additional GPS assistance data

Add-GPS-AssistData ::= SEQUENCE {


add-GPS-controlHeader
Add-GPS-ControlHeader

}



	Add-GPS-ControlHeader ::= SEQUENCE {


gpsEphemerisExtension


GPSEphemerisExtension


OPTIONAL,


gpsEphemerisExtensionCheck

GPSEphemerisExtensionCheck

OPTIONAL,


... ,


dgpsCorrectionsValidityPeriod
DGPSCorrectionsValidityPeriod
OPTIONAL
}



	/*********** parts omitted ************/


	

	GPSSatEventsInfo ::= SEQUENCE {


eventOccured

BIT STRING (SIZE (32)),


futureEventNoted
BIT STRING (SIZE (32)),

...

}

-- If a bit is clear in the eventOccured field it indicates that no known errors have occured since 

-- the gpsBeginTime nor is a maneuver planned for the next sixty minutes.

-- If a bit is set in the futureEventNoted field it indicates that a maneuver is planned during the

-- time period between current time plus sixty minutes and gpsEndTime
-- DGPS Corrections Validity Period:

-- This element may only be included if DGPSCorrections IE is included in ControlHeader element.

-- DGPSCorrectionsValidityPeriod shall contain the same number of elements as the SeqOfSatElement

-- included in DGPSCorrections IE
DGPSCorrectionsValidityPeriod ::= SEQUENCE (SIZE (1..16)) OF DGPSExtensionSatElement

DGPSExtensionSatElement ::= SEQUENCE {


satelliteID


SatelliteID,

udreGrowthRate

INTEGER(0..7), 
-- coding according to annex


udreValidityTime
INTEGER(0..7), 
-- coding according to annex

...
}


	Rel-7-MsrPosition-Rsp-Extension ::= SEQUENCE {


velEstimate 
VelocityEstimate OPTIONAL,

 -- Horizontal Velocity

 -- Horizontal with Vertical Velocity

 -- Horizontal Velocity with Uncertainty

 -- Horizontal with Vertical Velocity and Uncertainty

 ganssLocationInfo GANSSLocationInfo OPTIONAL,

 ganssMeasureInfo GANSSMeasureInfo OPTIONAL,


...

-- Further Release 7 extensions here

}



	

	/*********** parts omitted ************/


	


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, all fields are optional.

Note that certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance data.

In addition, an Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellites and also shall inform users of measurement quality in DGPS modes when satellites are healthy. Excessively large pseudo range errors, as evidenced by the magnitude of the corresponding DGPS correction, shall be used to detect failed satellites. 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 assistance and/or DGPS correction data shall not be supplied for these satellites. When the error in the IM computed position is excessive for solutions based upon healthy satellites only, DGPS users shall be informed of measurement quality through the supplied UDRE values. After bad satellites have been indicated in the Real Time Integrity field, if the satellites return to healthy condition for some period of time, the indications for them shall be removed from this field.

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

	Parameter
	Presence
	Repetition

	Reference Time
	O
	Yes

	Reference Location
	O
	No

	DGPS Corrections
	O
	Yes

	Navigation Model
	O
	Yes

	Ionospheric Model
	O
	No

	UTC Model
	O
	No

	Almanac
	O
	Yes

	Acquisition Assistance
	O
	Yes

	Real-Time Integrity
	O
	Yes


When RRLP pseudo-segmentation is used, Table A.12 indicates which parameters may be repeated in more than one RRLP segment in order to provide data for multiple satellites. When any such parameter appears in more than one segment, the following rules shall apply.

1.
There shall be no repetition of data for the same satellite.

2.
Optional and conditional elements in the parameter not associated with a particular satellite shall each appear in at most one RRLP segment.

3.
Any mandatory element not associated with a particular satellite shall assume consistent values in the case of an element related to current GPS time and the same value otherwise.

4.
The maximum number of satellites defined in sub-clause 5.1 for which data can be included for any parameter in one RRLP segment shall apply also when counted over all RRLP segments.

/*********** parts omitted ************/
DGPS Corrections
These fields specify the DGPS corrections to be used by the MS. All fields are mandatory when DGPS Corrections are present in the GPS Assistance Data.

Table A.15: DGPS Corrections
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	GPS TOW
	20
	1
	0 - 604799
	sec
	M

	Status/Health
	3
	1
	0-7
	---
	M

	N_SAT
	4
	1
	1-16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SatID
	6
	---
	0 - 63
	---
	M

	IODE
	8
	---
	0 - 255
	---
	M

	UDRE
	2
	---
	0 - 3
	---
	M

	PRC
	12
	0.32
	(655.04
	meters
	M

	RRC
	8
	0.032
	 (4.064
	meters/sec
	M

	Delta PRC2
	8
	---
	---
	---
	M

	Delta RRC2
	4
	---
	---
	---
	M

	Delta PRC3
	8
	---
	---
	---
	M

	Delta RRC3
	4
	---
	---
	---
	M


GPS TOW
This field indicates the baseline time for which the corrections are valid.

Status/Health
This field indicates the status of the differential corrections contained in the broadcast message. The values of this field and their respective meanings are shown below in table A.16.

Table A.16: Values of Status/Health IE

	Code
	Indication

	000
	UDRE Scale Factor = 1.0

	001
	UDRE Scale Factor = 0.75

	010
	UDRE Scale Factor = 0.5

	011
	UDRE Scale Factor = 0.3

	100
	UDRE Scale Factor = 0.2

	101
	UDRE Scale Factor = 0.1

	110
	Reference Station Transmission Not Monitored

	111
	Data is invalid - disregard


The first six values in this field indicate valid differential corrections. When using the values described below, the "UDRE Scale Factor" value is applied to the UDRE values contained in the message. The purpose is to indicate an estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGPS network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any MS that receives DGPS Corrections in a GPS Assistance Data IE shall contain the appropriate logic to properly interpret this condition and look for the next IE.

N_SAT
This field indicates the number of satellites for which differential corrections are available. Corrections for up to 16 satellites.

SatID
This field identifies the satellite for which the corrections are applicable. The values ranging from 0 to 63 represent satellite PRNs ranging from 1 to 64, respectively.

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 identifies a particular set of ephemeris data for a GPS satellite and may occupy the numerical range of [0, 255]. The transmitted IODE value will be different from any value transmitted by the GPS satellite during the preceding six hours. For more information about this field can be found from RTCM-SC104.

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.

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


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 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 0.32, as shown in table A.15 above. The method of calculating this field is described in [9].

If the SMLC has received a request for GPS assistance data from an MS which included a request for the navigation models and DGPS (i.e., bit D and E are set to one in ‘Requested GPS Assistance Data, see 3GPP TS 49.031), the SMLC shall determine, for each satellite, if the navigation model stored by the MS is still suitable for use with DGPS corrections (also see navigation model update conditions right before Table A.19) and if so and if DGPS corrections are supported the SMLC should send DGPS corrections without including the navigation model.

The IODE value sent for a satellite shall always be the IODE value that corresponds to the navigation model for which the pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified by the MS or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC value when the IODE value received matches its available navigation model.

Pseudo-Range Rate Correction (RRC)
This field 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 field is given in meters per second (m/sec) and the resolution is 0.032, as shown in table A.15 above. 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, IODE), by


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

The SMLC shall always send the RRC value that corresponds to the PRC value that it sends (see above for details). The MS shall only use the RRC value when the IODE value received matches its available navigation model.

Delta Pseudo-Range Correction 2 (Delta PRC2)

This IE is not used. The sender shall set it to zero and the receiver shall ignore it.

Delta Pseudo-Range Rate Correction 2 (Delta RRC2)

This IE is not used. The sender shall set it to zero and the receiver shall ignore it.

Delta Pseudo-Range Correction 3 (Delta PRC3)

This IE is not used. The sender shall set it to zero and the receiver shall ignore it.

Delta Pseudo-Range Rate Correction 3 (Delta RRC3)

This IE is not used. The sender shall set it to zero and the receiver shall ignore it.

/*********** parts omitted ************/
A.4.2.4c
Additional GPS Assistance Data

The Additional GPS Assistance Data Element contains additional GPS assistance data which are not included in the GPS Assistance Data Element. This element can contain one or more of the fields listed in Table A.29a below.

Table A.29a: Fields in the Additional GPS Assistance Data element

	Parameter
	Presence
	Repetition

	GPS Ephemeris Extension
	O
	Yes

	GPS Ephemeris Extension Check
	O
	Yes

	DGPS Corrections Validity Period
	O
	Yes


When RRLP pseudo-segmentation is used, Table A.29a indicates which parameters may be repeated in more than one RRLP segment in order to provide data for multiple satellites. When any such parameter appears in more than one segment, the following rules shall apply.

1.
There shall be no repetition of the same data for the same satellite, even though there might be multiple realizations of the IEs for the same satellite. For example, GPS Ephemeris Extension may occur multiple times for the same satellite, but with different data content.

2.
Optional and conditional elements in the parameter not associated with a particular satellite shall each appear in at most one RRLP segment.

3.
Any mandatory element not associated with a particular satellite shall assume consistent values in the case of an element related to current GPS time and the same value otherwise.

4.
The maximum number of satellites defined in sub-clause 5.1 for which data can be included for any parameter in one RRLP segment shall apply also when counted over all RRLP segments.

/*********** parts omitted ************/
GPS Sat Event Information

This IE is designed to indicate events that have or may occur between the gpsBeginTime and the gpsEndTime. 

Table A.29.q: GPS Sat Event Information

	Parameter
	# Bits
	Scale Factor
	Units
	Incl.

	EventOccurred
	32
	-
	-
	M

	FutureEventNoted
	32
	-
	-
	M


EventOccurred

If a bit is is clear in the eventOccured field it indicates that a satellite maneuver has not occurred since the ganssBeginTime nor is a maneuver planned for the next sixty minutes.

FutureEventNoted

If a bit is set in the futureEventNoted field it indicates that a maneuver is planned during the time period between current time plus sixty minutes and gpsEndTime 
DGPS Corrections Validity Period

This element is an extension to the DGPS Corrections IE and provides the validity period of the differential corrections for each satellite included in the DGPS Corrections IE (see Table A.15). This element may only be included if the DGPS Corrections IE is included in the GPS Assistance Data element. 

Table A.29r: DGPS Corrections Validity Period
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	N_SAT
	4
	1
	1-16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SatID
	6
	---
	0-63
	--
	M

	UDRE Growth Rate
	3
	---
	0-7
	---
	M

	Time of Validity for UDRE Growth Rate
	3
	---
	0-7
	---
	M


N_SAT
This field indicates the number of satellites for which differential corrections validity period is available. This field shall be set to the same value as the N_SAT parameter in the DGPS Corrections element in Table A.15. 

SatID
This field identifies the satellite for which the corrections validity period is applicable. The values ranging from 0 to 63 represent satellite PRNs ranging from 1 to 64, respectively. The UDRE Growth Rate and Time of Validity for UDRE Growth Rate IEs shall be included for the same satellite IDs as the differential corrections in Table A.15 are provided.

UDRE Growth Rate

This field provides an estimate of the growth rate of uncertainty (1-() in the corrections for the particular satellite identified by SatID. The estimated UDRE at time value specified in the “Time of Validity for UDRE Growth Rate” t1 is calculated as follows:

UDRE(t0+t1) = UDRE(t0) ( UDRE Growth Rate
where t0 is the DGPS Reference Time GPS TOW for which the corrections in Table A.15 are valid, t1 is the “Time of Validity for UDRE Growth Rate” field as shown in Table A.29t, UDRE(t0) is the User Differential Range Error field as provided in Table A.15, and “UDRE Growth Rate” field is the factor as shown in Table A.29s.

Table A.29s: Values of UDRE Growth Rate IE

	Value
	Indication

	000
	1.5

	001
	2

	010
	4

	011
	6

	100
	8

	101
	10

	110
	12

	111
	16


Time of Validity for UDRE Growth Rate
This field specifies the time when the “UDRE Growth Rate” field applies. The meaning of the values for this field is described in Table A.29t.
Table A.29t: Time of Validity for UDRE Growth Rate IE

	Value
	Indication

[seconds]

	000
	20

	001
	40

	010
	80

	011
	160

	100
	320

	101
	640

	110
	1280

	111
	2560


A.4.2.5
More Assistance Data To Be Sent Element

This element is set by the SMLC to indicate to the MS if more Assistance Data components or a the final RRLP Measure Position Request component will be sent in the current procedure in order to deliver the entire set of assistance data.

/*********** parts omitted ************/
A.4.2.6.2
GANSS Generic Assistance Data

GANSS Generic Assistance data elements contain Information Elements that are applied on one specific GNSS at a time indicated by GANSS_ID. The format of the IE’s remains the same regardless of the GANSS; only the values of the parameters and inclusion of certain optional fields will vary. 

GANSS Generic Assistance Data is repeated for each GNSS included in GANSS Assistance Data. GANSS Generic Assistance Data can contain one or more of the elements listed in Table A.39 below. As Table A.39 shows, all fields are optional.

Table A.39: GANSS Generic Assistance Data content

	Element
	Presence
	Repetition

	GANSS ID
	O (note 1)
	No

	GANSS Time Model
	O
	Yes

	DGANSS Corrections
	O
	Yes

	GANSS Navigation Model
	O
	Yes

	GANSS Real-Time Integrity
	O
	Yes

	GANSS Data Bit Assistance
	O
	Yes

	GANSS Reference Measurement Information
	O
	Yes

	GANSS Almanac Model
	O
	Yes

	GANSS UTC Model
	O
	No

	GANSS Ephemeris Extension
	O
	Yes

	GANSS Ephemeris Ext Check
	O
	No

	SBAS ID
	O
	No

	GANSS Additional UTC Model
	O
	No

	GANSS Auxiliary Information
	O
	No

	DGANSS Corrections Validity Period
	O
	Yes

	NOTE 1:
Absence of this field means Galileo.


GANSS_ID

This field indicates the GNSS for which the following assistance data IE’s in GANSS Generic Assistance Data element are dedicated. The supported GANSS are listed in Table A.40. Absence of this field indicates Galileo. If GANSS ID indicates SBAS, the SBAS ID shall be included to indicate the specific SBAS addressed.

Range: 
0 - 7

Table A.40: GANSS_ID

	GANSS_ID
	Indication

	SBAS
	0

	Modernized GPS
	1

	QZSS
	2

	GLONASS
	3

	Reserved for future use
	4-7


/*********** parts omitted ************/
DGANSS Corrections
These fields specify the DGANSS corrections to be used by the MS.

Table A.43: DGANSS Corrections
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	The following fields occur once per message

	DGANSS Reference Time
	7
	30
	0 - 3570
	seconds
	M

	N_SGN_TYPE
	2
	1
	1 - 3
	---
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	GANSS_Signal_ID
	3
	---
	---
	---
	M

	Status/Health
	3
	1
	0 - 7
	---
	M

	N_SAT
	4
	1
	1 - 16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0…63
	---
	M

	IOD
	10
	---
	---
	---
	M

	UDRE
	2
	---
	0 - 3
	---
	M

	PRC
	12
	0.32
	(655.04
	meters
	M

	RRC
	8
	0.032
	 (4.064
	meters/sec
	M


DGANSS Reference Time

This field indicates the baseline time for which the DGANSS corrections are valid as modulo 3600 s. DGANSS Reference Time is given in GNSS system time. 

Range: 
0 - 3600 s

N_SGN_TYPE

This field indicates the number of GNSS signal types included in DGANSS Corrections IE.

Range: 
1 - 3

GANSS_Signal_ID

DGANSS corrections are provided per GNSS signal type identified by GANSS_Signal_ID. The supported signals are listed in Table A.59.

Status/Health
This field indicates the status of the differential corrections contained in the broadcast message. The values of this field and their respective meanings are shown below in Table A.44.

Table A.44: Values of Status/Health IE

	Code
	Indication

	000
	UDRE Scale Factor = 1.0

	001
	UDRE Scale Factor = 0.75

	010
	UDRE Scale Factor = 0.5

	011
	UDRE Scale Factor = 0.3

	100
	UDRE Scale Factor = 0.2

	101
	UDRE Scale Factor = 0.1

	110
	Reference Station Transmission Not Monitored

	111
	Data is invalid - disregard


The first six values in this field indicate valid differential corrections. When using the values described below, the "UDRE Scale Factor" value is applied to the UDRE values contained in the message. The purpose is to indicate an estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGANSS network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any MS that receives DGANSS Corrections in a GANSS Assistance Data IE shall contain the appropriate logic to properly interpret this condition and look for the next IE.

N_SAT
This field indicates the number of satellites (per specified GANSS_Signal_ID) for which differential corrections areincluded in this element. 

Range: 
1 - 16

SV_ID

The SV ID is an index number for a satellite. The interpretation of SV ID is defined in Table A.10.14.
Issue Of Data

Issue of Data field contains the identity for the GANSS Navigation Model, as defined in Table A.48.2 (i.e., excluding the IOD_MSB, if applicable for the particular GANSS or signal). 

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.45.

Table A.45: 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


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 field indicates the correction to the pseudorange for the particular satellite at DGANSS Reference Time,  t0. The value of this field is given in meters (m) and the resolution is 0.32, as shown in Table A.43 above. The method of calculating this field is described in [9].

If the SMLC has received a request for GANSS assistance data from an MS which included a request for the navigation models and DGANSS (i.e., bit J and M are set to one in ‘Requested GANSS Assistance Data, see 3GPP TS 49.031), the SMLC shall determine, for each satellite, if the navigation model stored by the MS is still suitable for use with DGANSS corrections (also see navigation model update conditions right before Table A.46) and if so and if DGANSS corrections are supported the SMLC should send DGANSS corrections without including the navigation model.

The IOD value sent for a satellite shall always be the IOD value that corresponds to the navigation model for which the pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified by the MS or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC value when the IOD value received matches its available navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GANSS ID indicates GLONASS).

Pseudo-Range Rate Correction (RRC)
This field indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite ephemeris and clock corrections identified by the IOD IE. The value of this field is given in meters per second (m/sec) and the resolution is 0.032, as shown in table A.43 above. For some time t1 > t0, the corrections for IOD are estimated by


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

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


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

The SMLC shall always send the RRC value that corresponds to the PRC value that it sends (see above for details). The MS shall only use the RRC value when the IOD value received matches its available navigation model.

/*********** parts omitted ************/
GANSS Auxiliary Information

This field contains additional information dependent on the GANSS ID and is shown in Table A.55.19.

Table A.55.19: GANSS Auxiliary Information Parameter Format

	Parameter
	Range
	Bits
	Resolution
	Incl.

	One of the following group of elements can be included, dependent on the GANSS ID

	The following fields may only be present if GANSS ID indicates Modernized GPS and occur once per satellite (N_SAT times):

	SV ID
	0-63
	6
	---
	M

	Signals Available
	Table A.59
	8
	---
	M

	The following fields may only be present if GANSS ID indicates GLONASS and occur once per satellite (N_SAT times):

	SV ID
	0-63
	6
	---
	M

	Channel number
	-7 – 13
	5
	---
	M

	Signals Available
	Table A.59
	8
	---
	M


SV_ID

This field specifies the SV for which the GANSS Auxiliary Information is given. The interpretation of SV ID is defined in Table A.10.14.
Range: 
0 – 63

Signals Available

This field indicates the ranging signals supported by the satellite indicated by SV ID. This field is given as a bit string as shown in Table A.59 for a particular GANSS. If a bit is set to ‘1’ it indicates that the satellite identified by SV ID transmits ranging signals according to the signal correspondence in Table A.59. If a bit is set to ‘0’ it indicates that the corresponding signal is not supported on the satellite identified by SV ID. 

Channel number

This field indicates the GLONASS carrier frequency number of the satellite identified by SV ID, as defined in [17]. 
DGANSS Corrections Validity Period

This element is an extension to the DGANSS Corrections IE and provides the validity period of the differential corrections for each satellite and signal included in the DGANSS Corrections IE (see Table A.43). This element may only be included if the DGANSS Corrections IE is included in the GANSS Generic Assistance Data element. 

Table A.55.20: DGANSS Corrections Validity Period
	Parameter
	# Bits
	Scale Factor 
	Range
	Units
	Incl.

	N_SGN_TYPE
	2
	1
	1-3
	---
	M

	The following fields occur once per GANSS signal type (N_SGN_TYPE times)

	GANSS_Signal_ID
	3
	---
	---
	---
	M

	N_SAT
	4
	1
	1-16
	---
	M

	The following fields occur once per satellite (N_SAT times)

	SV_ID
	6
	---
	0-63
	--
	M

	UDRE Growth Rate
	3
	---
	0-7
	---
	M

	Time of Validity for UDRE Growth Rate
	3
	---
	0-7
	---
	M


N_SGN_TYPE

This field indicates the number of GNSS signal types included in DGANSS Corrections Validity Period IE. This field shall be set to the same value as the N_SGN_TYPE parameter in the DGANSS Corrections element in Table A.43. 

GANSS_Signal_ID

DGANSS corrections validity period are provided per GNSS signal type identified by GANSS_Signal_ID. The supported signals are listed in Table A.59. This field shall be set to the same value as the GANSS_Signal_ID parameter in the DGANSS Corrections element in Table A.43.
N_SAT
This field indicates the number of satellites for which differential corrections validity period is available. This field shall be set to the same value as the N_SAT parameter in the DGANSS Corrections element in Table A.43. 

SV_ID
This field identifies the satellite for which the corrections validity period is applicable. The interpretation of SV ID is defined in Table A.10.14. The UDRE Growth Rate and Time of Validity for UDRE Growth Rate IEs shall be included for the same SV_IDs as the differential corrections in Table A.43 are provided.

UDRE Growth Rate

This field provides an estimate of the growth rate of uncertainty (1-() in the corrections for the particular satellite identified by SV_ID. The estimated UDRE at time value specified in the “Time of Validity for UDRE Growth Rate” t1 is calculated as follows:

UDRE(t0+t1) = UDRE(t0) ( UDRE Growth Rate
where t0 is the DGANSS Reference Time for which the corrections in Table A.43 are valid, t1 is the “Time of Validity for UDRE Growth Rate” field as shown in Table A.55.21, UDRE(t0) is the User Differential Range Error field as provided in Table A.43, and “UDRE Growth Rate” field is the factor as shown in Table A.55.21.

Table A.55.21: Values of UDRE Growth Rate IE

	Value
	Indication

	000
	1.5

	001
	2

	010
	4

	011
	6

	100
	8

	101
	10

	110
	12

	111
	16


Time of Validity for UDRE Growth Rate
This field specifies the time when the “UDRE Growth Rate” field applies. The meaning of the values for this field is described in Table A.55.21.
Table A.55.21: Time of Validity for UDRE Growth Rate IE

	Value
	Indication

[seconds]

	000
	20

	001
	40

	010
	80

	011
	160

	100
	320

	101
	640

	110
	1280

	111
	2560


A.4.2.7
GANSS Carrier-Phase Measurement Request Element

This element is optional and controls if the MS should return carrier-phase measurements in GANSS Measurement Information IE or not to the SMLC. The inclusion of this parameter implies use of measure Position Request. The description is found in sub-chapter 2.2.4d.
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