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==================================START OF CHANGES==================================
6.4.1
Common Lower-Level IEs

–
CarrierFreq-NB
The IE CarrierFreq-NB is used to provide the NB-IoT carrier frequency, as defined in TS 36.101 [21].

-- ASN1START

CarrierFreq-NB-r14 ::=

SEQUENCE {


carrierFreq-r14



ARFCN-ValueEUTRA-r14,

carrierFreqOffset-r14

CarrierFreqOffsetNB-r14



OPTIONAL,
-- Need ON

...

}

-- ASN1STOP

	CarrierFreq-NB field descriptions

	carrierFreq

This field specifies the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

	carrierFreqOffset

This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. 


=================================NEXT CHANGE=====================================

6.5.2.1
GNSS Assistance Data

–
GNSS-GenericAssistData
The IE GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS (e.g., GPS, Galileo, GLONASS, BDS, etc.). The specific GNSS for which the provided assistance data are applicable is indicated by the IE GNSS‑ID and (if applicable) by the IE SBAS‑ID. Assistance for up to 16 GNSSs can be provided.

-- ASN1START

GNSS-GenericAssistData ::= SEQUENCE (SIZE (1..16)) OF GNSS-GenericAssistDataElement
GNSS-GenericAssistDataElement ::= SEQUENCE {

gnss-ID






GNSS-ID,


sbas-ID






SBAS-ID






OPTIONAL, 
-- Cond GNSS-ID-SBAS


gnss-TimeModels




GNSS-TimeModelList



OPTIONAL,
-- Need ON


gnss-DifferentialCorrections
GNSS-DifferentialCorrections
OPTIONAL,
-- Need ON


gnss-NavigationModel



GNSS-NavigationModel


OPTIONAL,
-- Need ON


gnss-RealTimeIntegrity


GNSS-RealTimeIntegrity


OPTIONAL,
-- Need ON


gnss-DataBitAssistance


GNSS-DataBitAssistance


OPTIONAL,
-- Need ON


gnss-AcquisitionAssistance

GNSS-AcquisitionAssistance

OPTIONAL,
-- Need ON


gnss-Almanac





GNSS-Almanac




OPTIONAL,
-- Need ON


gnss-UTC-Model




GNSS-UTC-Model




OPTIONAL,
-- Need ON


gnss-AuxiliaryInformation

GNSS-AuxiliaryInformation

OPTIONAL,
-- Need ON


...,


[[



bds-DifferentialCorrections-r12











BDS-DifferentialCorrections-r12
OPTIONAL,
-- Cond
GNSS-ID-BDS



bds-GridModel-r12


BDS-GridModelParameter-r12

OPTIONAL
-- Cond
GNSS-ID-BDS


]],


[[



gnss-RTK-Observations-r15
GNSS-RTK-Observations-r15

OPTIONAL,
-- Need ON



glo-RTK-BiasInformation-r15
GLO-RTK-BiasInformation-r15

OPTIONAL,
-- Cond GNSS-ID-GLO



gnss-RTK-MAC-CorrectionDifferences-r15










GNSS-RTK-MAC-CorrectionDifferences-r15


















OPTIONAL,
-- Need ON



gnss-RTK-Residuals-r15

GNSS-RTK-Residuals-r15


OPTIONAL,
-- Need ON



gnss-RTK-FKP-Gradients-r15
GNSS-RTK-FKP-Gradients-r15

OPTIONAL,
-- Need ON



gnss-SSR-OrbitCorrections-r15










GNSS-SSR-OrbitCorrections-r15
OPTIONAL,
-- Need ON



gnss-SSR-ClockCorrections-r15










GNSS-SSR-ClockCorrections-r15
OPTIONAL,
-- Need ON



gnss-SSR-CodeBias-r15

GNSS-SSR-CodeBias-r15


OPTIONAL
-- Need ON


]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	GNSS‑ID‑SBAS
	The field is mandatory present if the GNSS‑ID = sbas; otherwise it is not present.

	GNSS‑ID‑BDS
	The field is optionally present, need ON, if the GNSS‑ID = bds; otherwise it is not present.

	GNSS-ID-GLO
	The field is optionally present, need ON, if the GNSS ID = glonass; otherwise it is not present.


=================================NEXT CHANGE=====================================
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,
-- Need ON

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	noFTA
	The field is optionally present, need ON, 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 is optionally present, need ON, if gnss-TimeID=`glonass′; otherwise it is not present.

	gnss-TimeID-gps
	The field is optionally present, need ON, 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 December 31st 1995 21:00:00 UTC (SU), which is local UTC Moscow






January 1st 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];


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.


================================NEXT CHANGE========================================
–
GNSS-SSR-ClockCorrections
The IE GNSS-SSR-ClockCorrections is used by the location server to provide clock correction parameters. The target device may use the parameters to compute a clock correction to be applied to the broadcast satellite clock parameters, identified by iod of corresponding GNSS-SSR-OrbitCorrections.

The parameters provided in IE GNSS-SSR-ClockCorrections are used as specified for SSR Clock Messages (e.g., message type 1058 and 1064) in [30] and apply to all GNSSs.

-- ASN1START

GNSS-SSR-ClockCorrections-r15 ::= SEQUENCE {


epochTime-r15





GNSS-SystemTime,


ssrUpdateInterval-r15



INTEGER (0..15),


iod-ssr-r15






INTEGER (0..15),


ssr-ClockCorrectionList-r15


SSR-ClockCorrectionList-r15,


...

}

SSR-ClockCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-ClockCorrectionSatelliteElement-r15

SSR-ClockCorrectionSatelliteElement-r15 ::= SEQUENCE {


svID-r15







SV-ID,


delta-Clock-C0-r15




INTEGER (-2097152..2097151),


delta-Clock-C1-r15




INTEGER (-1048576..1048575)


OPTIONAL,
-- Need ON

delta-Clock-C2-r15




INTEGER (-67108864..67108863)

OPTIONAL,
-- Need ON

...

}

-- ASN1STOP

	GNSS-SSR-ClockCorrections field descriptions

	epochTime

This field specifies the epoch time of the clock corrections. The gnss-TimeID in GNSS-SystemTime shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement. 

	ssrUpdateInterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00 of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure consistent data for a target device. See table Value of ssrUpdateInterval to SSR Update Interval relation in IE GNSS‑SSR‑OrbitCorrections.

	iod-ssr

This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the SSR generating configuration. 

	svID

This field specifies the satellite for which the clock corrections are provided.

	delta-Clock-C0

This field specifies the C0 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.

Scale factor 0.1 mm; range ±209.7151 m.

	delta-Clock-C1

This field specifies the C1 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.

Scale factor 0.001 mm/s; range ±1.048575 m/s.

	delta-Clock-C2

This field specifies the C2 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.

Scale factor 0.00002 mm/s2; range ±1.34217726 m/s2.


NOTE 1: 
The reference time t0 is epochTime + ½ × ssrUpdateInterval. The reference time t0 for ssrUpdateInterval '0' is epochTime.

================================NEXT CHANGE========================================

–
AlmanacBDS-AlmanacSet

-- ASN1START

AlmanacBDS-AlmanacSet-r12 ::= SEQUENCE {


svID




SV-ID,

bdsAlmToa-r12


INTEGER (0..255)




OPTIONAL,
-- Cond NotSameForAllSV


bdsAlmSqrtA-r12


INTEGER (0..16777215),

bdsAlmE-r12



INTEGER (0..131071),

bdsAlmW-r12



INTEGER (-8388608..8388607),

bdsAlmM0-r12


INTEGER (-8388608..8388607),

bdsAlmOmega0-r12

INTEGER (-8388608..8388607),

bdsAlmOmegaDot-r12

INTEGER (-65536..65535),

bdsAlmDeltaI-r12

INTEGER (-32768..32767),

bdsAlmA0-r12


INTEGER (-1024..1023),

bdsAlmA1-r12


INTEGER (-1024..1023),

bdsSvHealth-r12


BIT STRING (SIZE(9))



OPTIONAL,
-- Cond SV-ID

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameForAllSV
	This field is optionally present, need ON, if the toa is not the same for all SVs; otherwise it is not present and the toa is provided in GNSS-Almanac.

	SV-ID
	This field is mandatory present if SV-ID is between 0 and 29; otherwise it is not present.


	AlmanacBDS-AlmanacSet field descriptions

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

	bdsAlmToa

Parameter toa, Almanac reference time(seconds) [23]

Scale factor 212 seconds.

	bdsAlmSqrtA

Parameter A1/2, Square root of semi-major axis (meters1/2) [23]

Scale factor 2-11 meters1/2.

	bdsAlmE

Parameter e, Eccentricity, dimensionless [23]

Scale factor 2-21.

	bdsAlmW


Parameter , Argument of Perigee (semi-circles) [23]

Scale factor 2-23 semi-circles.

	bdsAlmM0

Parameter M0, Mean anomaly at reference time (semi-circles) [23]

Scale factor 2-23 semi-circles.

	bdsAlmOmega0

Parameter 0, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [23]
Scale factor 2-23 semi-circles.

	bdsAlmOmegaDot
Parameter 
[image: image1.wmf]W

&

 Rate of right ascension (semi-circles/sec) [23]
Scale factor 2-38 semi-circles/sec.

	bdsAlmDeltaI

Parameter i, Correction of orbit reference inclination at reference time (semi-circles) [23]
Scale factor 2-19 semi-circles.

	bdsAlmA0

Parameter a0, Satellite clock bias (seconds) [23]

Scale factor 2-20 seconds.

	bdsAlmA1

Parameter a1, Satellite clock rate (sec/sec) [23]

Scale factor 2-38 sec/sec.

	bdsSvHealth
This field indicates satellites health information as defined in [23] Table 5-15. The left most bit is the MSB.


================================NEXT CHANGE========================================
6.5.2.13
Common GNSS Information Elements
–
GNSS-ReferenceStationID
The IE GNSS-ReferenceStationID is used to identify a specific GNSS Reference Station.

-- ASN1START

GNSS-ReferenceStationID-r15 ::= SEQUENCE {


referenceStationID-r15


INTEGER (0..65535),


providerName-r15




VisibleString (SIZE (1..32))

OPTIONAL,
-- Need ON

...

}

-- ASN1STOP

	GNSS-ReferenceStationID field descriptions

	referenceStationID

This field provides the reference station identity. 

	providerName

This field is associated with a GNSS correction data provider to ensure that the referenceStationID's are unique from a target device perspective.


================================NEXT CHANGE========================================

–
GNSS-SignalID
The IE GNSS-SignalID is used to indicate a specific GNSS signal type. The interpretation of GNSS-SignalID depends on the GNSS‑ID.

-- ASN1START

GNSS-SignalID
::= SEQUENCE {


gnss-SignalID

INTEGER (0 .. 7),


...,


[[



gnss-SignalID-Ext-r15
INTEGER (8..23)


OPTIONAL

-- Need ON

]]

}

-- ASN1STOP

	GNSS-SignalID field descriptions

	gnss-SignalID, gnss-SignalID-Ext

This field specifies a particular GNSS signal. The interpretation of gnss-SignalID and gnss-SignalID-Ext depends on the GNSS‑ID and is as shown in the table System to Value & Explanation relation below.

If the field gnss-SignalID-Ext is present, the gnss-SignalID should be set to value 7 and shall be ignored by the receiver.


================================NEXT CHANGE========================================

–
GNSS-SignalIDs
The IE GNSSSignal‑IDs is used to indicate several GNSS signals using a bit map. The interpretation of GNSSSignal‑IDs depends on the GNSS‑ID.
-- ASN1START

GNSS-SignalIDs
::= SEQUENCE {


gnss-SignalIDs

BIT STRING (SIZE(8)),

...,


[[



gnss-SignalIDs-Ext-r15
BIT STRING (SIZE(16))


OPTIONAL

-- Need ON

]]

}

-- ASN1STOP

=============================NEXT CHANGE===========================================

7.4.2
Element definitions
–
AssistanceDataSIBelement
The IE AssistanceDataSIBelement is used in the IE SystemInformationBlockPos as specified in TS 36.331 [12] and IE SIBpos as specified in TS 38.331 [35].

-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {


valueTag-r15






INTEGER (0..63)







OPTIONAL,
-- Need ON

expirationTime-r15




UTCTime









OPTIONAL,
-- Need ON

cipheringKeyData-r15




CipheringKeyData-r15 





OPTIONAL,
-- Need ON

segmentationInfo-r15




SegmentationInfo-r15






OPTIONAL,
-- Need ON

assistanceDataElement-r15


OCTET STRING,


...

}

CipheringKeyData-r15 ::= SEQUENCE {


cipherSetID-r15 




INTEGER (0..65535),


d0-r15 







BIT STRING (SIZE (1..128)),


...

}

SegmentationInfo-r15 ::= SEQUENCE {


segmentationOption-r15



ENUMERATED {pseudo-seg, octet-string-seg},


assistanceDataSegmentType-r15

ENUMERATED {notLastSegment, lastSegment},


assistanceDataSegmentNumber-r15

INTEGER (0..63),


...

}

-- ASN1STOP

	AssistanceDataSIBelement field descriptions

	valueTag

This field is used to indicate to the target device any changes in the broadcast assistance data content. The valueTag is incremented by one, by the location server, every time a modified assistance data content is provided. This field is not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval.

	expirationTime

This field indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates when the broadcast assistance data content will expire.

	cipheringKeyData

If present, indicates that the assistanceDataElement octet string is ciphered.

	segmentationInfo

If present, indicates that the assistanceDataElement is one of many segments.

	assistanceDataElement

The assistanceDataElement OCTET STRING depends on the posSibType and is specified in Table 7.2-1. NOTE.

	cipherSetID

This field identifies a cipher set comprising a cipher key value and the first component C0 of the initial counter C1.

	d0

This field provides the second component for the initial ciphering counter C1. This field is defined as a bit string with a length of 1 to 128 bits. A target device first pads out the bit string if less than 128 bits with zeroes in least significant bit positions to achieve 128 bits. C1 is then obtained from D0 and C0 (defined by the cipherSetID) as:

C1 = (D0 + C0) mod 2128 (with all values treated as non-negative integers).

	segmentationOption

Indicates the used segmentation option. 

	assistanceDataSegmentType

Indicates whether the included assistanceDataElement segment is the last segment or not.

	assistanceDataSegmentNumber

Segment number of the assistanceDataElement segment. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on. Segments numbers wraparound should there be more than 64 segments


NOTE:
For example, if the posSibType in IE PosSIB-Type defined in TS 36.331 [12] and TS 38.331 [35] indicates 'posSibType1-7', the assistanceDataElement OCTET STRING includes the LPP IE GNSS‑RTK‑AuxiliaryStationData.

==============================END OF CHANGES========================================
_1676815579.unknown

