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1. 	Introduction
The LPP baseline discussed in
· [108#85][NR/Pos] Running CR to 36.355 (Intel)      
Intended outcome: Agreeable CR to be submitted to RAN2#109.

does currently not contain the posSIBs for NR positioning. 
This contributions provides a text proposal for the missing posSIBs to be added to the above LPP baseline CR.
 
2. 	Discussion
The following RAN2 agreements are relevant in this context:
RAN2#105bis:
Agreements
1. Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.

RAN2#107:
Agreements:
The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS, RTK, and LTE OTDOA
Introduce new posSibType(s) for NR DL TDOA

Agreements
UE-based and UE-assisted DL positioning AD go in separate posSIBs.

RAN2#107bis:
	Agreements:
1 Split the position calculation assistance data into two separate posSIBs, one containing the TRP coordinates and one containing the RTDs. 



The posSIBs for UE-based DL-positioning are discussed in 
[108#89][NR/Pos] UE-based downlink positioning assistance data (Qualcomm)
	Intended outcome: Agreeable CR for merge into the general LPP CR





3. 	Proposal
[bookmark: _GoBack]Add the attached text proposal to the LPP baseline CR (outcome of [108#85][NR/Pos] Running CR to 36.355 (Intel)).





7	Broadcast of assistance data
[bookmark: _Toc27765467]7.1	General
Broadcast of positioning assistance data is supported via Positioning System Information Blocks (posSIBs) as specified in TS 36.331 [12]. The posSIBs are carried in RRC System Information (SI) messages (TS 36.331 [12]).
A single SystemInformationBlockPos IE is defined in TS 36.331 [12] which is carried in IE PosSystemInformation-r15-IEs specified in TS 36.331 [12]. The mapping of positioning SIB type (posSibType) to assistance data carried in SystemInformationBlockPos is specified in clause 7.2.
[bookmark: _Toc27765468]7.2	Mapping of posSibType to assistance data element
The supported posSibType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data IEs are defined in clause 6.5.2.2. The OTDOA Assistance Data IEs are defined in clause 7.4.2.
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType [12]
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted (for LTE)

	NR DL-TDOA, NR DL-AoD Assistance Data 
(clause 6.4.3 and 7.4.2)
	posSibType3-2
	NR-DL-PRS-AssistanceData

	
	posSibType3-3
	NR-UEB-TRP-LocationData

	
	posSibType3-4
	NR-UEB-TRP-RTD-Info



[bookmark: _Toc27765469]7.3	Procedures related to broadcast information elements
Upon receiving AssistanceDataSIBelement, the target device shall:
1>	if the segmentationInfo is not included:
2>	if the cipheringKeyData is included:
3>	if the UE has obtained a valid cipher key value and the first portion of the initial Counter denoted C0 corresponding to the cipherSetID using NAS signalling:
4>	if the d0 field contains less than 128-bits:
5>	pad out the bit string with zeroes in least significant bit positions to achieve 128 bits, denoted D0.
4>	determine the initial Counter C1 = (C0 + D0) mod 2128 (where all values are treated as non-negative integers);
4>	determine any subsequent counter Ci from the previous counter Ci-1 as Ci = (Ci-1 + 1) mod 2128;
4>	use the sequence of counters <C1, C2, C3, …> and the cipher key value to decipher the assistanceDataElement;
4>	decode the deciphered assistanceDataElement and deliver the related assistance data to upper layers.
3>	else:
4>	discard the AssistanceDataSIBelement.
2>	else:
3>	decode the assistanceDataElement and deliver the related assistance data to upper layers.
1>	else:
2>	if segmentationOption indicates 'pseudo-seg':
3>	if the cipheringKeyData is included:
4>	if the UE has obtained a valid cipher key value and the first portion of the initial Counter denoted C0 corresponding to the cipherSetID using NAS signalling:
5>	if the d0 field contains less than 128-bits:
6>	pad out the bit string with zeroes in least significant bit positions to achieve 128 bits, denoted D0.
5>	determine the initial Counter C1 = (C0 + D0) mod 2128 (where all values are treated as non-negative integers);
5>	determine any subsequent counter Ci from the previous counter Ci-1 as Ci = (Ci-1 + 1) mod 2128;
5>	use the sequence of counters <C1, C2, C3, …> and the cipher key value to decipher the assistanceDataElement segment;
5>	decode the deciphered assistanceDataElement segment and deliver the related assistance data portion together with the assistanceDataSegmentType and assistanceDataSegmentNumber to upper layers.
4>	else:
5>	discard the AssistanceDataSIBelement segment.
3>	else:
4>	decode the assistanceDataElement segment and deliver the related assistance data portion together with the assistanceDataSegmentType and assistanceDataSegmentNumber to upper layers.
2>	if segmentationOption indicates 'octet-string-seg':
3>	if all segments of assistanceDataElement have been received:
4>	assemble the assistance data element from the received assistanceDataElement segments;
5>	if the cipheringKeyData is included in the first segment:
6>	if the UE has obtained a valid cipher key value and the first portion of the initial Counter denoted C0 corresponding to the cipherSetID using NAS signalling:
7>	if the d0 field contains less than 128-bits:
8>	pad out the bit string with zeroes in least significant bit positions to achieve 128 bits, denoted D0.
7>	determine the initial Counter C1 = (C0 + D0) mod 2128 (where all values are treated as non-negative integers);
7>	determine any subsequent counter Ci from the previous counter Ci-1 as Ci = (Ci-1 + 1) mod 2128;
7>	use the sequence of counters <C1, C2, C3, …> and the cipher key value to decipher the assembled assistance data element;
7>	decode the assembled and deciphered assistance data element and deliver the related assistance data to upper layers.
6>	else:
7>	discard the assembled assistance data element.
5>	else:
6>	decode the assembled assistance data element and deliver the related assistance data to upper layers.
NOTE:	As an optional optimisation when segmentationOption indicates 'octet-string-seg', a target device may verify if the cipheringKeyData is included in the first segment as soon as the first segment is received and, if included, may verify that the UE has obtained a valid cipher key value and the first portion of the initial Counter denoted C0 corresponding to the cipherSetID using NAS signalling. When the UE has not obtained a valid cipher key value and initial Counter C0 using NAS signalling, the UE may discard the first segment and ignore all subsequent segments.
The value for D0 shall be different for different AssistanceDataSIBelement's to ensure that the counters derived from C1 for any assistanceDataElement are different to the counters for any other assistanceDataElement for a given ciphering key.
D0 shall contain at least 16 least significant bits (LSBs) set to zero to ensure that the values of D0 differ from another by a large value.
[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
[bookmark: _Toc27765473]–	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,
	...
}

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] 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.



[bookmark: _Toc5724570]–	NR-UEB-TRP-LocationData
The IE NR-UEB-TRP-LocationData is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 38.331 [35] indicates 'posSibType3-3'.
-- ASN1START

NR-UEB-TRP-LocationData-r16 ::= SEQUENCE {
	nr-trp-LocationInfo-r16 			NR-TRP-LocationInfo-r16,
	nr-dl-prs-BeamInfo-r16				NR-DL-PRS-Beam-Info-r16			OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	NR-UEB-TRP-LocationData field descriptions

	nr-trp-LocationInfo 
LPP IE NR-TRP-LocationInfo as defined in sub-clause x.y.z.b.

	nr-dl-prs-BeamInfo
LPP IE NR-DL-PRS-Beam-Info as defined in sub-clause x.y.z.c.



–	NR-UEB-TRP-RTD-Info
The IE NR-UEB-TRP-RTD-Info is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 38.331 [35] indicates 'posSibType3-4'.
-- ASN1START

NR-UEB-TRP-RTD-Info-r16 ::= SEQUENCE {
	nr-rtd-Info-r16						NR-RTD-Info-r16,
	...
}

-- ASN1STOP

	NR-UEB-TRP-RTD-Info field descriptions

	nr-rtd-Info 
LPP IE NR-RTD-Info as defined in sub-clause x.y.z.c.
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