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Introduction
In the RAN #83 meeting, a NR positioning WID [1] was approved, in which there are the following RAN2+RAN3 objectives.
	RAN2 + RAN3 centric objectives
· Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· Location of the transmission measurement function 
· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]


In the last RAN2 meeting, the following agreement was reached
	Agreements
1.	Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.


In this contribution, we continue to discuss the signalling for broadcasting of location assistance data in NR.
Discussion
By broadcasting assistance data, the signalling overhead of transmitting assistance data could be reduced and it is beneficial for UE to obtain assistance data in idle mode. In LTE, broadcasting assistance data has been supported and assistance data is broadcasted as SI message. The system information structure for broadcasting assistance data in LTE is like the following figure.


The IE AssistanceDataSIBelement is defined to carry assistance data and it includes the following IEs.
· valueTag, 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.
· expirationTime, 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, indicates that the assistanceDataElement octet string is ciphered.
· segmentationInfo, indicates that the assistanceDataElement is one of many segments.
· assistanceDataElement OCTET STRING, depends on the posSibType. 
The following table shows the assistance data elements defined in 36.355[2] need to be broadcasted as agreed in the last RAN2 meeting:
	
	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



So far, the system information structure still could work in NR. So, one option for broadcasting assistance data is to take the system information structure for posSIB of LTE as baseline. 
Proposal 1: the system information structure for broadcasting assistance data in LTE could be as baseline in NR. 
Different from LTE, on-demand SI mechanism, value tag per SIB, and area ID are introduced in NR. On-demand SI mechanism still be necessary for positioning SIBs from the perspective of saving the broadcasting resource overhead. Therefore, SI-BroadcastcastStatus, SI-requestConfig, valueTag and areaScope indicator should be included in the scheduling information for positioning SIBs.
Proposal 2: SI-BroadcastcastStatus, SI-requestConfig, valueTag and areaScope indicator should be included in the scheduling information for positioning SIBs but valueTag is not necessary to be included.
Conclusion
In this contribution, we discussed the signalling for broadcasting of location assistance data in NR, and we get the following observation and proposals:
Proposal 1: the system information structure for broadcasting assistance data in LTE could be as baseline in NR. 
Proposal 2: SI-BroadcastcastStatus, SI-requestConfig, and areaScope indicator should be included in the scheduling information for positioning SIBs but valueTag is not necessary to be included.
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The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SystemInformation message
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation-r15               SystemInformation-IEs,
        criticalExtensionsFuture-r16            CHOICE {
			posSystemInformation-r16			PosSystemInformation-r16-IEs,
			criticalExtensionsFuture			SEQUENCE {}
		}
    }
}

[bookmark: _Hlk776344]SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...
    },

    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}
PosSystemInformation-r16-IEs ::= SEQUENCE {
	posSIB-TypeAndInfo-r16			SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
		posSib1-1-r16					SystemInformationBlockPos-r16,
		posSib1-2-r16					SystemInformationBlockPos-r16,
		posSib1-3-r16					SystemInformationBlockPos-r16,
		posSib1-4-r16					SystemInformationBlockPos-r16,
		posSib1-5-r16					SystemInformationBlockPos-r16,
		posSib1-6-r16					SystemInformationBlockPos-r16,
		posSib1-7-r16					SystemInformationBlockPos-r16,
		posSib2-1-r16					SystemInformationBlockPos-r16,
		posSib2-2-r16					SystemInformationBlockPos-r16,
		posSib2-3-r16					SystemInformationBlockPos-r16,
		posSib2-4-r16					SystemInformationBlockPos-r16,
		posSib2-5-r16					SystemInformationBlockPos-r16,
		posSib2-6-r16					SystemInformationBlockPos-r16,
		posSib2-7-r16					SystemInformationBlockPos-r16,
		posSib2-8-r16					SystemInformationBlockPos-r16,
		posSib2-9-r16					SystemInformationBlockPos-r16,
		posSib2-10-r16					SystemInformationBlockPos-r16,
		posSib2-11-r16					SystemInformationBlockPos-r16,
		posSib2-12-r16					SystemInformationBlockPos-r16,
		posSib2-13-r16					SystemInformationBlockPos-r16,
		posSib2-14-r16					SystemInformationBlockPos-r16,
		posSib2-15-r16					SystemInformationBlockPos-r16,
		posSib2-16-r16					SystemInformationBlockPos-r16,
		posSib2-17-r16					SystemInformationBlockPos-r16,
		posSib2-18-r16					SystemInformationBlockPos-r16,
		posSib2-19-r16					SystemInformationBlockPos-r16,
		posSib3-1-r16					SystemInformationBlockPos-r16,
		...
	},
	lateNonCriticalExtension		OCTET STRING							OPTIONAL,
	nonCriticalExtension			SEQUENCE {}								OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP
[bookmark: _Toc5285225]–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Cond Absent
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R

    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                       OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                     OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                               OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R

    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need N

    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SIB1-v1600-IEs                                                      OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

SIB1-v1600-IEs ::=	SEQUENCE {
	posSchedulingInfoList-r15			PosSchedulingInfoList-r15	OPTIONAL,	-- Need R
	nonCriticalExtension				SEQUENCE{}		OPTIONAL
}


-- TAG-SIB1-STOP
-- ASN1STOP
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