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In RAN2#116bis-e [1], we reached the following agreements regarding pre-configured assistance data:· Pre-configured DL-PRS assistance data can be associated with a "validity area" at least in LPP.  
·  FFS on details and whether it would be included in RRC broadcast.

· Pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. 
· FFS on additional specification impacts and whether this can already be supported with the agreement made that pre-configured DL-PRS assistance data can be associated with a "validity area". 
· Single instance of AD is not excluded; 
· FFS if there would be signalling for multiple area IDs in the same instance.  
· Signalling details can be discussed in the LPP running CR discussion.


Furthermore, in RAN2#116-e [2], we made the following agreements:· Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
· It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
· FFS spec impact from these proposals.


In line with the agreements made in the above two meetings, we provide our views on the remaining aspects for supporting pre-configured assistance data.




Multiple Assistance Data and Validity Criteria
In RAN2#116bis, we reached two agreements regarding preconfiguration of assistance data. 
· Pre-configured DL-PRS assistance data can be associated with a "validity area" at least in LPP.  
· Pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. 
The open issues pertain to how the validity area will be defined, signalling details for supporting multiple instances of assistance data. 
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Figure 1: Generalised description of multiple instances of assistance data applicable to different areas.

For Rel. 17 we have agreed to use the assistance data across positioning sessions or applicable to a future time. The available TRPs can be divided into multiple areas, and preconfigure a UE with an instance of assistance data for each area. For each area, the validity criteria can be defined.  In the simple example above, we have created 12 cells and divided them into three areas – Area 1, Area 2 and Area 3. Each area has a list of TRPs. In the above example Area 1 has the TRPs hosting cell1, cell2, cell 3 and cell 6. Likewise, Area 2 has the TRPs hosting Cell 4, Cell5, Cell 7 and Cell 10 and Area 3 has Cell 8, Cell 9, Cell 11, and Cell 12. 

Observation 1: The available TRPs in a deployment can be grouped into AD instants based on the area where the TRPs are located.

Proposal 1: A single instance of AD is identified by an unique identifier ( for example, an AreaID). 
Within an area, there may be TRPs that are positioning only TPs. Therefore, in Rel. 17, the validity criteria shall be derived from the list of cells (NR-CGI) where the UE is camped/connected. This means no additional measurement is needed for selecting an AD if the camped/connected cell is a mechanism used to select an instance of AD. Furthermore, the broadcasted information (which is valid within the camped cell) and information on unicast can be kept consistent. 

Observation 2:  Using cell where a UE is camped on or connected with allows an AD instance to be selected without additional measurements. 

Proposal 2: The validity area, indicated by an AreaID, in Rel. 17, consists of a group of cells where the UE is camped/connected. 

An instant of the preconfigured assistance data is valid if the UE is camped in  or connected to one of cells indicated within the list of cells in the validity criteria. The list of camped cells / connected cells that is applicable to an area ID is signaled to the UE. 

Observation 3: Association of validity criteria to camped cell allows the AD to remain consistent between unicast and broadcast. 

Proposal 3: In broadcast, the validity area shall be signaled as an optional parameter. The UE shall use the AD as long as it is within the validity area.

Storing additional AD translates to storage requirements for the UE. A UE shall be able to indicate how many AD instants beyond the current validity area the UE is able to store. 

Proposal 4: The UE shall store the AD corresponding to the current area. The maximum number of additional instances of AD outside the current area is subject to UE capability. 

In RAN2#114, we have agreed that the assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions. This indicates that the UE needs to store the assistance data.  This needs some clarification on how multiple instances of AD are delivered and maintained. For example, if AD in one validity area needs to be changed, then it should be possible to update it separately.

Because the  preconfigured assistance data can be used across multiple sessions, different instants can be provided to the UE in different positioning sessions or within the same session with a different transaction. It is beneficial that the UE behavior is specified when the UE received AD with same validity area from across the positioning sessions. 


Observation 4: A UE may receive AD with same validity area within or across different position sessions. Similar to legacy behavior, where it is assumed that UE replaces the previous AD with recent one,  it is expected UE will also assume the same; i.e replace the old AD when new AD with same area ID is received.

Proposal 5:  The UE shall be provided validity time, in addition to validity area. The UE shall attempt to acquire new AD when the validity time is expired.

Proposal 6:  If ADs are received in two different LPP transactions with the same area ID, then the older AD instance with the indicated area ID is to be replaced with the newer AD instance with the same area ID.

Proposal 7: RAN2 shall endorse the TP in Section 3 for inclusion in the running CR for TS 37.355. 
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The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.
-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-TDOA-Mode-r16						PositioningModes,
	nr-DL-TDOA-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-DL-TDOA-MeasurementCapability-r16	NR-DL-TDOA-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	additionalPathsReport-r16				ENUMERATED { supported }					OPTIONAL,
	periodicalReporting-r16					PositioningModes							OPTIONAL,
	...,
	[[
	ten-ms-unit-ResponseTime-r17			PositioningModes							OPTIONAL,
	nr-PosCalcAssistanceSupport-r17			BIT STRING {	trpLocSup 		(0),
															beamInfoSup		(1),
															rtdInfoSup		(2),
															beamAntInfoSup	(3),
															losNlosInfoSup	(4),
															trpTEG-InfoSup	(5)
														}	(SIZE (1..8))				OPTIONAL,
[bookmark: _Hlk90246940]	nr-DL-TDOA-On-Demand-DL-PRS-Support-r17	NR-DL-TDOA-On-Demand-DL-PRS-Support-r17		OPTIONAL,
	nr-UE-Rx-TEG-ID-Support-r17				INTEGER (1..maxNumOfRxTEGs-r17)				OPTIONAL,
	nr-los-nlos-IndicatorSupport-r17		BIT STRING {	case1 (0),
															case2 (1)
														}	(SIZE(1..8))				OPTIONAL,
	additionalPathsExtSupport-r17			INTEGER (3..8)								OPTIONAL,
	additionalPathsPowerSupport-r17			ENUMERATED { supported }					OPTIONAL,
	scheduledLocationRequest-r17			SEQUENCE {
											utcTime-r17			PositioningModes		OPTIONAL,
											gnssTime-r17		SEQUENCE {
												posModes-r17		PositioningModes,
												gnss-TimeIDs-r17	GNSS-ID-Bitmap
												}										OPTIONAL,
											e-utraTime-r17		PositioningModes		OPTIONAL,
											nrTime-r17			PositioningModes		OPTIONAL,
											relativeTime-r17	PositioningModes		OPTIONAL,
											...
											}											OPTIONAL,
	nr-dl-prs-AssistanceDataValidity-r17	SEQUENCE {
											area-validity-r17	ENUMERATED {supported}	OPTIONAL,
											...
											}
	nr-AdditionalPreconfiguredAD			BIT STRING {	ZERO 			(0),
															ONE				(1),
															TWO				(2),
															FOUR			(3),
															EIGHT			(4),
															THIRTYTWO		(5)
														}	(SIZE (1..8))

	]]
}

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-AdditionalPreconfiguredAD 
This field specifies the number of preconfigured AD instants which a UE can store, which are outside the current positioning area.




--ASN1START

ValidityCriteria-r17 ::= SEQUENCE {
	positioningAreaIdentifier-r17  INTEGER(0..FFS)
	cellList-r17				   SEQUENCE (SIZE (1..64)) OF NR-Cell-r17
	expirationTime-r17		       UTCTime					 	OPTIONAL, 	-- Need ON
	...
}


NR-Cell-r17 := CHOICE {
	nr-PhysCellID-r17				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r17				NCGI-r15					OPTIONAL,	-- Need ON
	...,
}

--ASN1STOP


	ValidityCriteria field descriptions

	positioningAreaIdentifier 
This field specifies the area where the AD component is valid. It this area identifier is assigned to a TRP, then it specifies which the positioning Area the TRP belongs to. All TRPs having the same positioning area identifier belong to the same area. All AD having the same positioningAreaIdentifier belong to the same instance of the AD. If the positioningAreaIdentifier matches one of the stored AD from another LPP session or previous transaction, then the stored AD is replaced by a newly provided AD.


	cellList
The assistance data provided is valid for the current area if the UE is camped within or connected to one of the cell in the NR-Cell list

	expirationTime
The time expressed in UTC beyond which the UE cannot assume that the provided AD is valid. 




[bookmark: _Toc46486419][bookmark: _Toc52546764][bookmark: _Toc52547294][bookmark: _Toc52547824][bookmark: _Toc52548354][bookmark: _Toc90719600]–	NR-DL-PRS-AssistanceData
The IE NR-DL-PRS-AssistanceData is used by the location server to provide DL-PRS assistance data.
NOTE 1:	The location server should include at least one TRP for which the SFN can be obtained by the target device, e.g. the serving TRP.
NOTE 2:	The nr-DL-PRS-ReferenceInfo defines the "assistance data reference" TRP whose DL-PRS configuration is included in nr-DL-PRS-AssistanceDataList. The nr-DL-PRS-SFN0-Offset's and nr-DL-PRS-expectedRSTD's in nr-DL-PRS-AssistanceDataList are provided relative to the "assistance data reference" TRP.
NOTE 3:	The network signals a value of zero for the nr-DL-PRS-SFN0-Offset, nr-DL-PRS-expectedRSTD, and nr-DL-PRS-expectedRSTD-uncertainty of the "assistance data reference" TRP in nr-DL-PRS-AssistanceDataList.
NOTE 4:	For NR DL-TDOA positioning (see clause 6.5.10) the nr-DL-PRS-ReferenceInfo defines also the requested "RSTD reference".
For DL-PRS processing, the LPP layer may inform lower layers to start performing DL-PRS measurements and provide to lower layers the information about the location of DL-PRS, e.g. DL-PRS-PointA, DL-PRS Positioning occasion information.
-- ASN1START

NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-ReferenceInfo-r16 		DL-PRS-ID-Info-r16,
	nr-DL-PRS-AssistanceDataList-r16	SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-DL-PRS-AssistanceDataPerFreq-r16,
	nr-SSB-Config-r16					SEQUENCE (SIZE (1..nrMaxTRPs-r16)) OF
														NR-SSB-Config-r16	OPTIONAL,	-- Need ON
	...,
	[[
	validityCriteriaList-r17			SEQUNECE (SIZE (1..maxNrAdditionalPreconfAD) OF 												ValidityCriteria-r17		OPTIONAL,	-- Need ON
	]]
}

NR-DL-PRS-AssistanceDataPerFreq-r16 ::= SEQUENCE {
	nr-DL-PRS-PositioningFrequencyLayer-r16	
										NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-AssistanceDataPerFreq-r16 SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
														NR-DL-PRS-AssistanceDataPerTRP-r16,
	...
}

NR-DL-PRS-AssistanceDataPerTRP-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-DL-PRS-SFN0-Offset-r16		NR-DL-PRS-SFN0-Offset-r16,
	nr-DL-PRS-ExpectedRSTD-r16		INTEGER (-3841..3841),
	nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
									INTEGER (0..246),
	nr-DL-PRS-Info-r16				NR-DL-PRS-Info-r16,
	...,
	[[
		prs-OnlyTP-r16				ENUMERATED { true }		OPTIONAL	-- Need ON	
	]],
	[[
		area-ID-r17					INTEGER(0..FFS) 	OPTIONAL	-- Need ON
	]]
}

NR-DL-PRS-PositioningFrequencyLayer-r16 ::= SEQUENCE {
	dl-PRS-SubcarrierSpacing-r16	ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},
	dl-PRS-ResourceBandwidth-r16	INTEGER (1..63),
	dl-PRS-StartPRB-r16				INTEGER (0..2176),
	dl-PRS-PointA-r16				ARFCN-ValueNR-r15,
	dl-PRS-CombSizeN-r16			ENUMERATED {n2, n4, n6, n12, ...},
	dl-PRS-CyclicPrefix-r16			ENUMERATED {normal, extended, ...},
	...
}

NR-DL-PRS-SFN0-Offset-r16 ::= SEQUENCE {
	sfn-Offset-r16					INTEGER (0..1023),
	integerSubframeOffset-r16		INTEGER (0..9),
	...}

Area-ID-r17 ::= SEQUENCE {
	-- FFS
}

-- ASN1STOP



Conclusions 
In this contribution, we have made the following observations: 

Observation 1: The available TRPs in a deployment can be grouped into AD instants based on the area where the TRPs are located.

Observation 2:  Using cell where a UE is camped on or connected with allows an AD instance to be selected without additional measurements. 

Observation 3: Association of validity criteria to camped cell allows the AD to remain consistent between unicast and broadcast.

Observation 4: A UE may receive AD with same or different validity area within or across different position sessions. UE behavior when two AD instants with same validity area is received needs to be specified.

Based on the above observations, we propose the following:

Proposal 1: A single instance of AD is identified by an unique identifier ( for example, an AreaID). 

Proposal 2: The validity area, indicated by an AreaID, in Rel. 17, consists of a group of cells where the UE is camped/connected. 

Proposal 3: In broadcast, the validity area shall be signaled as an optional parameter. The UE shall use the AD as long as it is within the validity area.

Proposal 4: The UE shall store the AD corresponding to the current area. The maximum number of additional instances of AD outside the current area is subject to UE capability. 

Proposal 5:  The UE shall be provided validity time, in addition to validity area. The UE shall attempt to acquire new AD when the validity time is expired.

Proposal 6:  If ADs are received in two different LPP transactions with the same area ID, then the older AD instance with the indicated area ID is to be replaced with the newer AD instance with the same area ID.
[bookmark: _GoBack]
Proposal 7: RAN2 shall endorse the TP in Section 3 for inclusion in the running CR for TS 37.355. 
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