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	Reason for change:
	In the current LPP spec, for several optional fields in the downlink message, there is no need code for these fields. Need code needs to be added to let the UE know what should be the UE’s operation when the field is absent. 

	
	

	Summary of change:
	The following changes have been made for the need code introduced in R15
Clause

DL message / parent IE name

IE name

Field name

Notes

6.4.1

RequestLocationInformation

LocationCoordinateTypes

highAccuracyEllipsoidPointWithUncertaintyEllipse-r15

Field is used for both UL/DL

highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15

Field is used for both UL/DL

6.4.1

ProvideAssistanceData

PeriodicAssistanceDataControlParameters-r15

updateCapabilities-r15

Field is used for both UL/DL

6.5.2.1
ProvideAssistanceData

SSR-OrbitCorrectionSatelliteElement-r15

dot-delta-radial-r15

dot-delta-AlongTrack-r15

dot-delta-CrossTrack-r15

6.5.2.1
ProvideAssistanceData

SSR-ClockCorrectionSatelliteElement-r15

delta-Clock-C1-r15

delta-Clock-C2-r15

6.5.2.13

ProvideAssistanceData

GNSS-ReferenceStationID-r15

providerName-r15

Field is used for both UL/DL

6.5.2.13

ProvideAssistanceData

GNSS-SignalID

gnss-SignalID-Ext-r15

Field is used for both UL/DL

6.5.2.13

ProvideAssistanceData

GNSS-SignalIDs

gnss-SignalIDs-Ext-r15

Field is used for both UL/DL

7.4.2

AssistanceDataSIBelement-

AssistanceDataSIBelement-r15  

valueTag-r15

Rel-15 issue for LTE and Rel-16 issue for NR

expirationTime-r15

Rel-15 issue for LTE and Rel-16 issue for NR

cipheringKeyData-r15

Rel-15 issue for LTE and Rel-16 issue for NR

segmentationInfo-r15

Rel-15 issue for LTE and Rel-16 issue for NR

6.5.2.1

provideAssistanceData

GNSS-GenericAssistData

glo-RTK-BiasInformation

Missing in conditional presence tag description

Note that the following fields in the DL LPP messages are introduced in R9 to R14 without need code

In R14
Clause

DL message 

IE name

Field name

Notes

6.4.1

ProvideAssistanceData

CarrierFreq-NB-r14

carrierFreqOffset-r14

In R12

Clause

DL message / parent IE name

IE name

Field name

Notes

6.5.2.1

provideAssistanceData

GNSS-GenericAssistData

bds-DifferentialCorrections-r12

Missing in conditional presence tag description

6.5.2.1

provideAssistanceData

GNSS-GenericAssistData

bds-GridModel-r12

Missing in conditional presence tag description

6.5.2.2

provideAssitanceData

AlmanacBDS-AlmanacSet

bdsAlmToa-r12

Missing in conditional presence tag description

In R9

Clause

DL message / parent IE name

IE name

Field name

Notes

6.2

Any Downlink LPP message for ack of Uplink LPP message

Acknowledgement

ackIndicator

Rel-9 issue

6.4.1

Downlink LPP messages with EPDU

EPDU-Identifier

ePDU-Name

Rel-9 issue; field is used for both DL and UL

6.5.2.2

ProvideAssistanceData

GNSS-ReferenceTimeForOneCell

bsAlign

Rel-9 issue

6.5.2.2

ProvideAssistanceData

GNSS-ReferenceTime

referenceTimeUnc

Missing in conditional presence tag description

6.5.2.2

ProvideAssistanceData

GNSS-SystemTime

gps-TOW-Assist

Missing in conditional presence tag description

6.5.2.2

ProvideAssistanceData

GNSS-SystemTime

notificationOfLeapSecond


Missing in conditional presence tag description



	
	

	Consequences if not approved:
	The UE behavior when the field is absent is undefined, which may lead to different understanding on the UE action between the UE and network. If the network mistakenly thinks that the UE has a certain configuration and hence does not transfer this configuration to the UE, the UE may fail to perform measurements and location estimation. 
Impact analysis

Impacted functionality

AssistanceDataSIBelement, GNSS-ReferenceStationID, GNSS-SignalID, GNSS-SignalIDs, GNSS-GenericAssistData, LocationCoordinateTypes, PeriodicAssistanceDataControlParameters, GNSS-SSR-OrbitCorrections, GNSS-SSR-OrbitCorrections
Inter-operability: 

· If the UE is implemented according to this CR while the network is not, the network does not know what will be the UE behavior when the field is absent.
· If the network is implemented according to this CR while the UE is not, the UE does not know what should be the UE behavior when the field is absent.
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==================================START OF CHANGES==================================
6.4.1
Common Lower-Level IEs
–
LocationCoordinateTypes

The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].

-- ASN1START

LocationCoordinateTypes ::= SEQUENCE {


ellipsoidPoint










BOOLEAN,


ellipsoidPointWithUncertaintyCircle





BOOLEAN,


ellipsoidPointWithUncertaintyEllipse




BOOLEAN,


polygon












BOOLEAN,


ellipsoidPointWithAltitude







BOOLEAN,


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

BOOLEAN,


ellipsoidArc










BOOLEAN,


...,


[[



highAccuracyEllipsoidPointWithUncertaintyEllipse-r15



BOOLEAN

OPTIONAL, -- Need ON


highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15
BOOLEAN

OPTIONAL
 -- Need ON

]]

}

-- ASN1STOP

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

–
PeriodicAssistanceDataControlParameters

The IE PeriodicAssistanceDataControlParameters is used in a periodic assistance data delivery procedure as described in clauses 5.2.1a and 5.2.2a.

-- ASN1START

PeriodicAssistanceDataControlParameters-r15 ::= SEQUENCE {


periodicSessionID-r15


PeriodicSessionID-r15,


...,


[[



updateCapabilities-r15

UpdateCapabilities-r15

OPTIONAL

-- Need ON

]]

}

PeriodicSessionID-r15 ::= SEQUENCE {


periodicSessionInitiator-r15
ENUMERATED { locationServer, targetDevice, ... },


periodicSessionNumber-r15

INTEGER (0..255),


...

}
UpdateCapabilities-r15 ::= BIT STRING {primaryCellID-r15
(0)} (SIZE(1..8))

-- ASN1STOP

	PeriodicAssistanceDataControlParameters field descriptions

	periodicSessionID

This field identifies a particular periodic assistance data delivery session and the initiator of the session.

	updateCapabilities

This field identifies the capabilities of the sending entity to support an update of periodic assistance data. A bit value set to one indicates a capability is supported and a bit value set to zero indicates a capability is not supported.


=================================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 may be present 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========================================
–
GNSS-SSR-OrbitCorrections

The IE GNSS-SSR-OrbitCorrections is used by the location server to provide radial, along-track and cross-track orbit corrections. The target device may use the parameters to compute a satellite position correction to be combined with the satellite position calculated from broadcast ephemeris.

The parameters provided in IE GNSS-SSR-OrbitCorrections are used as specified for SSR Clock Messages (e.g., message type 1057 and 1063) in [30] and apply to all GNSSs.

-- ASN1START

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


epochTime-r15





GNSS-SystemTime,


ssrUpdateInterval-r15



INTEGER (0..15),


satelliteReferenceDatum-r15


ENUMERATED { itrf, regional, ... },


iod-ssr-r15






INTEGER (0..15),


ssr-OrbitCorrectionList-r15


SSR-OrbitCorrectionList-r15,


...

}

SSR-OrbitCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-OrbitCorrectionSatelliteElement-r15

SSR-OrbitCorrectionSatelliteElement-r15 ::= SEQUENCE {


svID-r15






SV-ID,


iod-r15







BIT STRING (SIZE(11)),


delta-radial-r15




INTEGER (-2097152..2097151),


delta-AlongTrack-r15



INTEGER (-524288..524287),


delta-CrossTrack-r15



INTEGER (-524288..524287),


dot-delta-radial-r15



INTEGER (-1048576..1048575)



OPTIONAL, 
-- Need ON

dot-delta-AlongTrack-r15


INTEGER (-262144..262143) 



OPTIONAL, 
-- Need ON

dot-delta-CrossTrack-r15


INTEGER (-262144..262143) 



OPTIONAL, 
-- Need ON

...

}

-- ASN1STOP

	GNSS-SSR-OrbitCorrections field descriptions

	epochTime

This field specifies the epoch time of the orbit 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 below. NOTE 1.

	satelliteReferenceDatum

This field specifies the satellite refence datum for the orbit corrections.

	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 orbit corrections are provided.

	iod

This field specifies the IOD value of the broadcast ephemeris for which the orbit corrections are valid (see IE GNSS‑NavigationModel). NOTE 2.

	delta-radial

This field specifies the radial orbit correction for broadcast ephemeris. NOTE 3.

Scale factor 0.1 mm; range ±209.7151 m.

	delta-AlongTrack

This field specifies the along-track orbit correction for broadcast ephemeris. NOTE 3.

Scale factor 0.4 mm; range ±209.7148 m.

	delta-CrossTrack

This field specifies the cross-track orbit correction for broadcast ephemeris. NOTE 3.

Scale factor 0.4 mm; range ±209.7148 m.

	dot-delta-radial

This field specifies the velocity of radial orbit correction for broadcast ephemeris. NOTE 3.

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

	dot-delta-AlongTrack

This field specifies the velocity of along-track orbit correction for broadcast ephemeris. NOTE 3.

Scale factor 0.004 mm/s; range ±1.048572 m/s.

	dot-delta-CrossTrack

This field specifies the velocity of cross-track orbit correction for broadcast ephemeris. NOTE 3.

Scale factor 0.004 mm/s; range ±1.048572 m/s.


NOTE 1: 
The update intervals are aligned to the GPS time scale for all GNSSs in order to allow synchronous operation for multiple GNSS services. This means that the update intervals may not be aligned to the beginning of the day for another GNSS. Due to the leap seconds, this is generally the case for GLONASS.

NOTE 2:
In the cases that gnss-ID indicates 'gps' or 'qzss', the iod refers to the NAV broadcast ephemeris (GPS L1 C/A or QZSS QZS-L1, respectively, in table GNSS to iod Bit String(11) relation in IE GNSS‑NavigationModel).
NOTE 3: 
The reference time t0 is epochTime + ½ × ssrUpdateInterval. The reference time t0 for ssrUpdateInterval '0' is epochTime.

Value of ssrUpdateInterval to SSR Update Interval relation
	Value of ssrUpdateInterval
	SSR Update Interval

	0
	1 second

	1
	2 seconds

	2
	5 seconds

	3
	10 seconds

	4
	15 seconds

	5
	30 seconds

	6
	60 seconds

	7
	120 seconds

	8
	240 seconds

	9
	300 seconds

	10
	600 seconds

	11
	900 seconds

	12
	1800 seconds

	13
	3600 seconds

	14
	7200 seconds

	15
	10800 seconds


–
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========================================
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 OP

expirationTime-r15




UTCTime









OPTIONAL,
-- Need OP

cipheringKeyData-r15




CipheringKeyData-r15 





OPTIONAL,
-- Need OP

segmentationInfo-r15




SegmentationInfo-r15






OPTIONAL,
-- Need OP

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========================================
