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[bookmark: _Toc27765083]2
[bookmark: _Toc27765470]7.4	Broadcast information elements
[bookmark: _Toc27765471]7.4.1	Basic production
This clause defines the broadcast information elements which are encoded as 'basic production' for other purposes than encoding the IE within an LPP message.
The 'basic production' is obtained from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. It always contains a multiple of 8 bits.
[bookmark: _Toc27765472]7.4.2	Element definitions
–	PositioningAssistanceData
The IE PositioningAssistanceData is used to carry assistance data for positioning in SIB9 defined in 38.331.
PositioningAssistanceData information element
-- ASN1START

[bookmark: _Hlk31976055]PositioningAssistanceData-r16 ::=   SEQUENCE {
    valueTag                            INTEGER (0..63)                             OPTIONAL,
    expirationTime                      UTCTime                                     OPTIONAL,

    assistanceData                      CHOICE {
        full                                UnsegmentedAssistanceDataList-r16,
        segment                             SegmentedPositioningData-r16
    }

    lateNonCriticalExtension            OCTET STRING                OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                 OPTIONAL
}

SegmentedPositioningData-r16 ::=    SEQUENCE {
    segmentNumber                       INTEGER(0..16),
    segmentData                         OCTET STRING,
    segmentType                         ENUMERATED {notLastSegment, lastSegment},
    segmentationOption                  ENUMERATED {pseudo-seg, octet-string-seg}
}

UnsegmentedAssistanceDataList-r16 ::=
                                    SEQUENCE (SIZE (1..maxBlocks)) OF UnsegmentedAssistanceData-r16

UnsegmentedAssistanceData-r16 ::=   CHOICE {
    unciphered                          UncipheredAssistanceData-r16,
    ciphered                            SEQUENCE {
        cipherSetID-r15                     INTEGER (0..65535),
        d0-r15                              BIT STRING (SIZE (1..128)),
        data                                OCTET STRING,
        ...
    }
}

UncipheredAssistanceData-r16 ::=    SEQUENCE {
    elementList                         SEQUENCE (SIZE (1..maxSIB)) OF AssistanceDataSIBelement-r16,
    ...
}

-- ASN1STOP
[bookmark: _Toc27765473]

	SegmentedPositioningData-r16 field descriptions

	segmentData
Contains a segment of an instance of a UnsegmentedAssistanceDataList-r16 IE



	PositioningAssistanceData-r16 field descriptions

	expirationTime
If present, the information in the positioningElements expires at the given time. If a contained AssistanceDataSIBelement-r16 comprises an expirationTime, that value overrides the expirationTime given here. 

	segment
The segmentData in the PositioningDataSegment-r16 contains segments of a (possibly ciphered) instance of AssistanceElementList-r16. 

	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.
If assistanceData is set to segment, the valueTag is always present and the UE shall only assemble segments with the same valueTag.



	UnsegmentedAssistanceData-r16 field descriptions

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

	data
Contains a ciphered instance of UncipheredAssistanceData-r16.

	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).


–	AssistanceDataSIBelement
The IE AssistanceDataSIBelement is used in the IE SystemInformationBlockPos as specified in TS 36.331 [12].
-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)								OPTIONAL,
	expirationTime-r15					UTCTime										OPTIONAL,
	cipheringKeyData-r15				CipheringKeyData-r15 						OPTIONAL,
	segmentationInfo-r15				SegmentationInfo-r15						OPTIONAL,
[bookmark: _Hlk506164787]	assistanceDataElement-r15			OCTET STRING,
	...
}

AssistanceDataSIBelement-r16 ::=    SEQUENCE {
    expirationTime                      UTCTime                                     OPTIONAL,
    assistanceDataElement               OCTET STRING (CONTAINING  AssistanceDataElement-r16),
    ...
}

AssistanceDataElement-r16 ::=       CHOICE {
    c1                                  CHOICE {
        gnss-ReferenceTime                  GNSS-ReferenceTime,
        gnss-ReferenceLocation              GNSS-ReferenceLocation,
        gnss-IonosphericModel               GNSS-IonosphericModel,
        gnss-EarthOrientationParameters     GNSS-EarthOrientationParameters,
        gnss-RTK-ReferenceStationInfo       GNSS-RTK-ReferenceStationInfo,
        gnss-RTK-CommonObservationInfo      GNSS-RTK-CommonObservationInfo,
        gnss-RTK-AuxiliaryStationData       GNSS-RTK-AuxiliaryStationData,
        gnss-TimeModelList                  GNSS-TimeModelList,
        gnss-DifferentialCorrections        GNSS-DifferentialCorrections,
        gnss-NavigationModel                GNSS-NavigationModel,
        gnss-RealTimeIntegrity              GNSS-RealTimeIntegrity,
        gnss-DataBitAssistance              GNSS-DataBitAssistance,
        gnss-AcquisitionAssistance          GNSS-AcquisitionAssistance,
        gnss-Almanac                        GNSS-Almanac,
        gnss-UTC-Model                      GNSS-UTC-Model,
        gnss-AuxiliaryInformation           GNSS-AuxiliaryInformation,
        bds-DifferentialCorrections         BDS-DifferentialCorrections,
        bds-GridModelParameter              BDS-GridModelParameter,
        gnss-RTK-Observations               GNSS-RTK-Observations,
        glo-RTK-BiasInformation             GLO-RTK-BiasInformation,
        gnss-RTK-MAC-CorrectionDifferences  GNSS-RTK-MAC-CorrectionDifferences,
        gnss-RTK-Residuals                  GNSS-RTK-Residuals,
        gnss-RTK-FKP-Gradients              GNSS-RTK-FKP-Gradients,
        gnss-SSR-OrbitCorrections           GNSS-SSR-OrbitCorrections,
        gnss-SSR-ClockCorrections           GNSS-SSR-ClockCorrections,
        gnss-SSR-CodeBias                   GNSS-SSR-CodeBias,
        otdoa-UE-Assisted-r15               OTDOA-UE-Assisted-r15,
        spare5 NULL,
        spare4 NULL,
        spare3 NULL,
        spare2 NULL,
        spare1 NULL
    },
    extension                           SEQUENCE {}
}


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).



		AssistanceDataSIBelement-r16 field descriptions

	assistanceDataElement
An instance of AssistanceDataElement-r16 wrapped into an OCTET STRING (allows the receiver to skip an AssistanceDataSIBelement-r16 but still decode the subsequent one correctly).

	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-r15 field descriptions

	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).



	SegmentationInfo-r15 field descriptions


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] indicates 'posSibType1-7', the assistanceDataElement OCTET STRING includes the LPP IE GNSS‑RTK‑AuxiliaryStationData.
[bookmark: _Toc27765474]–	OTDOA-UE-Assisted
The IE OTDOA-UE-Assisted is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 36.331 [12] indicates 'posSibType3-1'.
-- ASN1START

OTDOA-UE-Assisted-r15 ::= SEQUENCE {
	otdoa-ReferenceCellInfo-r15			OTDOA-ReferenceCellInfo,
	otdoa-NeighbourCellInfo-r15			OTDOA-NeighbourCellInfoList,
	...
}

-- ASN1STOP

	OTDOA-UE-Assisted field descriptions

	otdoa-ReferenceCellInfo
LPP IE OTDOA-ReferenceCellInfo as defined in clause 6.5.1.2.

	otdoa-NeighbourCellInfo
LPP IE OTDOA-NeighbourCellInfoList as defined in clause 6.5.1.2.
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