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6.5.2.2
GNSS Assistance Data Elements

–
GNSS-ReferenceTime
The IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS transmission in the reference cell. 

If the IE networkTime is present, the IEs gnss-SystemTime and networkTime provide a valid relationship between GNSS system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation delay from the the eNodeB/NodeB/BTS to the target device shall be compensated for by the location server. Depending on implementation, the relation between GNSS system time and air-interface network time may have varying accuracy. The uncertainty of this timing relation is provided in the IE referenceTimeUnc. If the propagation delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the IE referenceTimeUnc. 

If the IE networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of reception of the IE GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between the location server and the target device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of GNSS-ReferenceTime and the time when the gnss-SystemTime is used. 

The location server shall provide a value for the gnss-TimeID only for GNSSs supported by the target device.

The IE GNSS-ReferenceTimeForOneCell can be provided multiple times (up to 16) to provide fine time assistance for several (neighbour) cells. 
-- ASN1START

GNSS-ReferenceTime ::= SEQUENCE  {


gnss-SystemTime



GNSS-SystemTime,


referenceTimeUnc


INTEGER (0..127)




OPTIONAL,
-- Cond noFTA


gnss-ReferenceTimeForCells  SEQUENCE (SIZE (1..16)) OF 










GNSS-ReferenceTimeForOneCell
OPTIONAL,
-- Need ON

...

}

GNSS-ReferenceTimeForOneCell  ::= SEQUENCE {



networkTime 



NetworkTime,


referenceTimeUnc


INTEGER (0..127),


bsAlign





ENUMERATED {true}
OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	noFTA
	The field may be present if gnss-ReferenceTimeForCells is absent; otherwise it is not present.


	GNSS-ReferenceTime field descriptions

	gnss-SystemTime

This field provides the specific GNSS system time.

	networkTime

This field specifies the cellular network time at the epoch corresponding to gnss-SystemTime.

	referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is provided. When IE networkTime is not provided, this field can be included to provide the accuracy of the provided gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD + referenceTimeUnc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:














r = C*(((1+x)K)-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K. Example values for the referenceTimeUnc Format: see table K to uncertainty relation below. 

	bsAlign

This flag, if present, indicates that the transmission timings of all cells sharing, depending on the RAT, the same carrier frequency and Tracking Area/Location Area/Routing Area as the cell indicated, are frame aligned. This information allows the target device to derive the GNSS - cellular time relation for any of these cells based on the timing relation information provided in GNSS-ReferenceTime. The flag should be set consistently in all these cells. This flag does not guarantee SFN alignment.


K to uncertainty relation

	Value of K
	Value of uncertainty

	0
	0 nanoseconds

	1
	70 nanoseconds

	2
	149.8 nanoseconds

	-
	-

	50
	349.62 microseconds

	-
	-

	127
	≥ 8.43 seconds


–
GNSS-SystemTime
-- ASN1START

GNSS-SystemTime ::= SEQUENCE {


gnss-TimeID





GNSS-ID,

gnss-DayNumber




INTEGER (0..32767),


gnss-TimeOfDay




INTEGER (0..86399),


gnss-TimeOfDayFrac-msec


INTEGER (0..999)

OPTIONAL,
-- Need ON

notificationOfLeapSecond

BIT STRING (SIZE(2)) 
OPTIONAL,
-- Cond gnss-TimeID-glonass


gps-TOW-Assist




GPS-TOW-Assist 


OPTIONAL,
-- Cond gnss-TimeID-gps


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	gnss-TimeID-glonass
	The field may be present if gnss-TimeID=`glonass’; otherwise it is not present.

	gnss-TimeID-gps
	The field may be present if gnss-TimeID=`gps’; otherwise it is not present.


	GNSS-SystemTime field descriptions

	gnss-TimeID

This field specifies the GNSS for which the GNSS-SystemTime is provided.

	gnss-DayNumber 

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS System Time as follows:


GPS, QZSS, SBAS – Days from January 6th 1980 00:00:00 UTC (USNO);


Galileo – Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 21st 




August and 22nd August 1999; i.e., GST was equal to 13 seconds at August 22nd 1999 00:00:00 UTC;


GLONASS – Days from January 1st 1996 03:00:00 UTC (RU);


BDS – Days from January 1st 2006 00:00:00 UTC (NTSC).

	gnss-TimeOfDay

This field specifies the integer number of seconds from the GNSS day change.

	gnss-TimeOfDayFrac-msec

This field specifies the fractional part of the gnssTimeOfDay field in 1‑milli‑seconds resolution. The total GNSS TOD is gnss-TimeOfDay + gnssTimeOfDayFrac-msec.

	notificationOfLeapSecond
This field specifies the notification of forthcoming leap second correction, as defined by parameter KP in [9, Table 4.7].

	gps-TOW-Assist

This field contains several fields in the Telemetry (TLM) Word and Handover Word (HOW) that are currently being broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the target device to know the entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second NAV subframe by the particular GPS satellite.


[…]
–
StandardClockModelList
-- ASN1START

StandardClockModelList ::= SEQUENCE (SIZE(1..2)) OF StandardClockModelElement

StandardClockModelElement ::= SEQUENCE {


stanClockToc


INTEGER (0..16383),


stanClockAF2


INTEGER (-32..31),


stanClockAF1


INTEGER (-1048576..1048575),


stanClockAF0


INTEGER (-1073741824..1073741823),


stanClockTgd


INTEGER (-512..511)



OPTIONAL,
-- Need ON

sisa




INTEGER (0..255),

stanModelID



INTEGER (0..1)




OPTIONAL,
-- Need ON


...

} 

-- ASN1STOP

	StandardClockModelList field descriptions

	standardClockModelList

gnss-ClockModel  Model-1 contains one or two clock model elements. If included, clock Model-1 shall be included once or twice depending on the target device capability. 

If the target device is supporting multiple Galileo signals, the location server shall include both F/Nav and I/Nav clock models in gnss-ClockModel if the location server assumes the target device to perform location information calculation using multiple signals.

	stanClockToc

Parameter toc defined in [8].

Scale factor 60 seconds.

	stanClockAF2

Parameter af2 defined in [8].

Scale factor 2-59 seconds/second2.

	stanClockAF1

Parameter af1 defined in [8].

Scale factor 2-46 seconds/second.

	stanClockAF0

Parameter af0 defined in [8].

Scale factor 2-34 seconds.

	stanClockTgd

Parameter TGD, Broadcast Group Delay (BGD), defined in [8].

Scale factor 2-32 seconds.

This field is required if the target device supports only single frequency Galileo signal.

	sisa

Signal-In-Space Accuracy (SISA), defined in [8] section 5.1.11.

	stanModelID

This field specifies the identity of the clock model according to the table Value of stanModelID to Identity relation below. This field is required if the location server includes both F/Nav and I/Nav Galileo clock models in gnss-ClockModel.


Value of stanModelID to Identity relation

	Value of stanModelID
	Identity

	0
	I/Nav (E1,E5b)

	1
	F/Nav (E1,E5a)


[…]
–
NavModelKeplerianSet
-- ASN1START

NavModelKeplerianSet ::= SEQUENCE {


keplerToe 

 INTEGER (0 .. 16383), 


keplerW


 INTEGER (-2147483648..2147483647),


keplerDeltaN
 INTEGER (-32768..32767),


keplerM0

 INTEGER (-2147483648..2147483647),


keplerOmegaDot
 INTEGER (-8388608.. 8388607),


keplerE 
 
 INTEGER (0..4294967295),


keplerIDot

 INTEGER (-8192..8191),


keplerAPowerHalf INTEGER (0.. 4294967295),


keplerI0

 INTEGER (-2147483648..2147483647),


keplerOmega0 
 INTEGER (-2147483648..2147483647),


keplerCrs

 INTEGER (-32768..32767),


keplerCis

 INTEGER (-32768..32767),


keplerCus

 INTEGER (-32768..32767),


keplerCrc

 INTEGER (-32768..32767),


keplerCic

 INTEGER (-32768..32767),


keplerCuc

 INTEGER (-32768..32767),


...

}

-- ASN1STOP

	NavModelKeplerianSet field descriptions

	keplerToe

Parameter toe, time-of-ephemeris in seconds [8].

Scale factor 60 seconds.

	keplerW

Parameter (, argument of perigee (semi-circles) [8].

Scale factor 2-31 semi-circles.

	keplerDeltaN

Parameter n, mean motion difference from computed value (semi-circles/sec) [8].

Scale factor 2-43 semi-circles/second.

	keplerM0


Parameter M0, mean anomaly at reference time (semi-circles) [8].

Scale factor 2-31 semi-circles.

	keplerOmegaDot

Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [8].

Scale factor 2-43 semi-circles/second.

	keplerE

Parameter e, eccentricity [8].

Scale factor 2-33.

	KeplerIDot

Parameter Idot, rate of change of inclination angle (semi-circles/sec) [8].

Scale factor 2-43 semi-circles/second.

	keplerAPowerHalf

Parameter sqrtA, square root of semi-major Axis in (meters) ½  [8].

Scale factor 2-19 meters ½ .

	keplerI0

Parameter i0, inclination angle at reference time (semi-circles) [8].

Scale factor 2-31 semi-circles.

	keplerOmega0

Parameter OMEGA0, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [8].

Scale factor 2-31 semi-circles.

	keplerCrs

Parameter Crs, amplitude of the sine harmonic correction term to the orbit radius (meters) [8].

Scale factor 2-5 meters.

	keplerCis

Parameter Cis, amplitude of the sine harmonic correction term to the angle of inclination (radians) [8].

Scale factor 2-29 radians.

	keplerCus

Parameter Cus, amplitude of the sine harmonic correction term to the argument of latitude (radians) [8].

Scale factor 2-29 radians.

	keplerCrc

Parameter Crc, amplitude of the cosine harmonic correction term to the orbit radius (meters) [8].

Scale factor 2-5 meters.

	keplerCic

Parameter Cic, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [8].

Scale factor 2-29 radians.

	keplerCuc

Parameter Cuc, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [8].

Scale factor 2-29 radians.


[…]
–
AlmanacKeplerianSet
-- ASN1START

AlmanacKeplerianSet ::= SEQUENCE {


svID




SV-ID,


kepAlmanacE


 
INTEGER (0..2047),


kepAlmanacDeltaI

INTEGER (-1024..1023),


kepAlmanacOmegaDot

INTEGER (-1024..1023),

kepSV-StatusINAV 

BIT STRING (SIZE (4)), 


kepSV-StatusFNAV

BIT STRING (SIZE (2))


OPTIONAL,
-- Need ON

kepAlmanacAPowerHalf
INTEGER (-4096..4095),


kepAlmanacOmega0

INTEGER (-32768..32767),


kepAlmanacW


 
INTEGER (-32768..32767),


kepAlmanacM0


INTEGER (-32768..32767),


kepAlmanacAF0


INTEGER (-32768..32767),


kepAlmanacAF1


INTEGER (-4096..4095),


...

}

-- ASN1STOP

	AlmanacKeplerianSet field descriptions

	svID

This field identifies the satellite for which the GNSS Almanac Model is given.

	kepAlmanacE

Parameter e, eccentricity, dimensionless [8].

Scale factor 2-16.

	kepAlmanacDeltaI

Parameter (i, inclination at reference time relative to i0=56°; semi-circles [8].

Scale factor 2-14 semi-circles.

	kepAlmanacOmegaDot

Parameter 
[image: image1.wmf]W

&

, rate of change of right ascension (semi-circles/sec) [8].

Scale factor 2-33 semi-circles/seconds.

	kepSV-StatusINAV

This field contains the I/NAV signal health status [8, section 5.1.10], E5bHS and E1-BHS, where E5bHS occupies the 2 MSBs in kepSV-StatusINAV, and E1-BHS the two LSBs. 

	kepSV-StatusFNAV

This field contains the F/NAV signal health status [8, section 5.1.10] ,E5aHS. If the target device is supporting multiple Galileo signals, the location server shall include this field. 

	kepAlmanacAPowerHalf

Parameter (a1/2), difference with respect to the square root of the nominal semi-major axis, (meters)1/2 [8].

Scale factor 2-9 meters ½ .

	kepAlmanacOmega0

Parameter OMEGA0, longitude of ascending node of orbital plane at weekly epoch (semi-circles) [8].

Scale factor 2-15 semi-circles.

	kepAlmanacW

Parameter (, argument of perigee (semi-circles) [8].

Scale factor 2-15 semi-circles.

	kepAlmanacM0

Parameter M0, mean anomaly at reference time (semi-circles) [8].

Scale factor 2-15 semi-circles.

	kepAlmanacAF0

Parameter af0, satellite clock correction bias, seconds [8].

Scale factor 2-19 seconds.

	kepAlmanacAF1

Parameter af1, satellite clock correction linear, sec/sec [8].

Scale factor 2-38 seconds/second.
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