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6.5.2.2
GNSS Assistance Data Elements

[…]
–
GNSS-AcquisitionAssistance
The IE GNSS-AcquisitionAssistance is used by the location server to provide parameters that enable fast acquisition of the GNSS signals. Essentially, these parameters describe the range and derivatives from respective satellites to the reference location at the reference time GNSS-SystemTime provided in IE GNSS-ReferenceTime. 

Whenever GNSS-AcquisitionAssistance is provided by the location server, the IE GNSS-ReferenceTime shall be provided as well. E.g., even if the target device request for assistance data includes only a request for GNSS-AcquisitionAssistance, the location server shall also provide the corresponding IE GNSS-ReferenceTime. 

Figure 6.5.2.2-1 illustrates the relation between some of the fields, using GPS TOW as exemplary reference.
-- ASN1START

GNSS-AcquisitionAssistance ::= SEQUENCE {


gnss-SignalID



GNSS-SignalID,


gnss-AcquisitionAssistList
GNSS-AcquisitionAssistList,


...,


confidence-r10



INTEGER (0..100)
OPTIONAL
-- Need ON
}

GNSS-AcquisitionAssistList ::= SEQUENCE (SIZE(1..64)) OF GNSS-AcquisitionAssistElement
GNSS-AcquisitionAssistElement  ::= SEQUENCE {

svID





SV-ID,


doppler0




INTEGER (-2048..2047),


doppler1




INTEGER (0..63),


dopplerUncertainty


INTEGER (0..4),


codePhase




INTEGER (0..1022),


intCodePhase



INTEGER (0..127),


codePhaseSearchWindow

INTEGER (0..31),


azimuth





INTEGER (0..511),


elevation




INTEGER (0..127),




...,


codePhase1023



BOOLEAN



OPTIONAL, 
-- Need OP

dopplerUncertaintyExt-r10
ENUMERATED {
d60, 













d80,












 
d100,




 








d120,












 
noInformation, ... }
OPTIONAL
-- Need ON
}

-- ASN1STOP

	GNSS-AcquisitionAssistance field descriptions

	gnss-SignalID

This field specifies the GNSS signal for which the acquisition assistance are provided.

	gnss-AcquisitionAssistList

These fields provide a list of acquisition assistance data for each GNSS satellite.

	confidence

This field specifies the confidence level of the reference location area or volume used to calculate the acquisition assistance parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the target device that the provided search windows are reliable. The location server should include this field to indicate the confidence level of the provided information.

	svID

This field specifies the GNSS SV‑ID of the satellite for which the GNSS-AcquisitionAssistance is given.

	doppler0

This field specifies the Doppler (0th order term) value. A positive value in Doppler defines the increase in satellite signal frequency due to velocity towards the target device. A negative value in Doppler defines the decrease in satellite signal frequency due to velocity away from the target device. Doppler is given in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of the assisted signal.

Scale factor 0.5 m/s in the range from -1024 m/s to +1023.5 m/s.

	doppler1

This field specifies the Doppler (1st order term) value. A positive value defines the rate of increase in satellite signal frequency due to acceleration towards the target device. A negative value defines the rate of decrease in satellite signal frequency due to acceleration away from the target device. 

Scale factor 1/210 m/s2 in the range from -0.2 m/s2  to +0.1 m/s2. 
Actual value of Doppler (1st order term) is calculated as (-42 + doppler1) * 1/210 m/s2, with doppler1 in the range of 0…63.

	dopplerUncertainty

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target device is in the range [DopplerDoppler Uncertainty] to [DopplerDoppler Uncertainty]. Doppler Uncertainty is given in unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Defined values: 2.5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to:


 
 
 
 
 
 
 
 
 
 
 
 2-n(40) m/s; n = 0 – 4.

If the dopplerUncertaintyExt field is present, the target device that supports the dopplerUncertaintyExt shall ignore this field.

	codePhase

This field together with the codePhase1023 field specifies the code phase, in units of milli‑seconds, in the range from 0 to 1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify increasing predicted signal code phases, as seen by a receiver at the reference location at the reference time. The reference location would typically be an apriori estimate of the target device location. 

Scale factor 2-10 ms in the range from 0  to (1-2-10) ms.
Note: The value (1-2-10) ms is encoded using the codePhase1023 IE.

	intCodePhase

This field contains integer code phase (expressed modulo 128 ms) currently being transmitted at the reference time, as seen by a receiver at the reference location. 

Scale factor 1 ms in the range from 0  to 127 ms.

	codePhaseSearchWindow

This field contains the code phase search window. The code phase search window accounts for the uncertainty in the estimated target device location but not any uncertainty in reference time. It is defined such that the expected code phase is in the range [Code PhaseCode Phase Search Window] to [Code PhaseCode Phase Search Window] given in units of milli‑seconds.

Range 0-31, mapping according to the table codePhaseSearchWindow Value to Interpretation Code Phase Search Window [ms] relation shown below.

	azimuth

This field specifies the azimuth angle. An angle of x degrees means the satellite azimuth a is in the range

(x ( a < x+0.703125) degrees. 

Scale factor 0.703125 degrees.

	elevation

This field specifies the elevation angle. An angle of y degrees means the satellite elevation e is in the range 

(y ( e < y+0.703125) degrees. 

Scale factor 0.703125 degrees.

	codePhase1023

This field if set to TRUE indicates that the code phase has the value 1023 × 2-10 = (1-2-10) ms. This field may only be set to TRUE if the value provided in the codePhase IE is 1022. If this field is set to FALSE, the code phase is the value provided in the codePhase IE in the range from 0 to (1 - 2×2-10) ms. If this field is not present and the codePhase IE has the value 1022, the target device may assume that the code phase is between (1 - 2×2-10)  and (1 - 2-10) ms. 

	dopplerUncertaintyExt

If this field is present, the target device that supports this field shall ignore the dopplerUncertainty field. The location server should include this field only if supported by the target device.

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target device is in the range [DopplerDoppler Uncertainty] to [DopplerDoppler Uncertainty]. Doppler Uncertainty is given in unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 ms, and "No Information". 


codePhaseSearchWindow Value to Interpretation Code Phase Search Window [ms] relation

	codePhaseSearchWindow

Value
	Interpretation

Code Phase Search Window [ms]

	'00000'
	No information

	'00001'
	0,002

	'00010'
	0,004

	'00011'
	0,008

	'00100'
	0,012

	'00101'
	0,016

	'00110'
	0,024

	'00111'
	0,032

	'01000'
	0,048

	'01001'
	0,064

	'01010'
	0,096

	'01011'
	0,128

	'01100'
	0,164

	'01101'
	0,200

	'01110'
	0,250

	'01111'
	0,300

	'10000'
	0,360

	'10001'
	0,420

	'10010'
	0,480

	'10011'
	0,540

	'10100'
	0,600

	'10101'
	0,660

	'10110'
	0,720

	'10111'
	0,780

	'11000'
	0,850

	'11001'
	1,000

	'11010'
	1,150

	'11011'
	1,300

	'11100'
	1,450

	'11101'
	1,600

	'11110'
	1,800

	'11111'
	2,000
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Figure 6.5.2.2-1: Exemplary calculation of some GNSS Acquisition Assistance fields.
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GNSS Acquisition Assistance for SV#1: 
GPS TOW = 10,000 ms (a multiple of 1 ms)
Code Phase ~ 0.6383 ms
Integer Code Phase = 10,000 – 9922 = 78 ms

Exemplary calculation of expected tsv1 [ms] at the target device:
tsv1 = GPS TOW – Integer Code Phase + Code Phase 
     = 10,000 – 78 + 0.6383 = 9922.6383 ms



