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[bookmark: _Ref101464303]1	Introduction
RAN2 has agreed to define an Area-ID-CellList-r17, which is added to ProvideAsssitanceData methods to indicate an area validity. NW may provide multiple area-ID information to UE with regards to DL-PRS AD. This allows reduced signaling latency as UE would have necessary AD when it moves from one area to another; i.e UE does not need to make a new request. Further, it facilitates positioning in RRC Inactive mode; this is especially beneficial for UE-based positioning. 
Compared to Rel-16; where the NW provides DL-PRS AD comprising of multiple cells/TRPs which can be considered to belong implicitly to a single area; Rel-17 signalling enables NW to explicitly define area and provide multiple area ID information to the UE.
The following agreements have been reached in previous meeting regarding storage and update of AD. 

Agreement:
If the UE receives assistance data for a PRS-ID+cell ID combination for which it has already stored assistance data, it overwrites the stored assistance data.  If the UE receives assistance data for a PRS-ID+cell ID for which it has not stored assistance data, it maintains its stored assistance data for other PRS-ID+cell ID combinations.
UE capability for the number of PRS-ID+cell ID combinations for which the UE can store AD.

In the specification, an instance of assistance data is identified by its validity area, where the validity area applicable for the AD instance is captured into a method specific assistance data delivery mechanism as shown in Section 2 below.

In this contribution, we propose how the existing broadcast mechanism can be extended to enable the UE to apply the AD applicable to its current location.
[bookmark: _Ref101464223]2	Enhancements for assistance data broadcast mechanism 
PosSIB design has been modular since Rel-15 LTE. Several distinct posSIBs have been defined which UE may request via on Demand posSIB or NW can decide to broadcast. Having distinct posSIB has advantage to keep modular approach and reduce broadcast signaling load as not all AD needs to be provided with same periodicity and frequency (i.e can be disabled until lot of UE start to request for that AD via unicast). NW may decide to provide areaID information in separate SI with larger periodicity as compared to for e.g. NR-DL-PRS-AssistanceData.




	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSibType6-4
	NR-TRP-BeamAntennaInfo

	
	posSibType6-5
	NR-DL-PRS-TRP-TEG-Info

	On-demand DL-PRS Configurations (clause 6.4.3)
	posSibType6-6
	NR-On-Demand-DL-PRS-Configurations



A UE especially in RRC Inactive mode may utilise information which could be obtained by the UE either via posSIB (NW broadcast) or unicast while the UE was LPP connected (e.g. deferred MT-LR procedure). The UE may store the posSIB, subject to the UE capability, for a certain period of time or when new AD is provided. Rel. 17 enables the UE to receive assistance data as multiple instances, where each instance is applicable to a different area in the network.
Concretely, if a UE moves back and forth between ‘Area A’ and ‘Area B’, the UE can collect the AD broadcasted in ‘Area A’ and store it and when it goes to ‘Area B’ for the first time, it can also collect the AD broadcasted and store it. Now when it moves back to ‘Area A’, it can use the stored instance without having to reacquire it. 
The above functionality is already supported when AD is provided in unicast, but not necessarily supported when AD is provided in broadcast. 
We note that for UE-based positioning, the UE may need the following information: 
· NR-DL-PRS-AssistanceData
· NR-UEB-TRP-LocationData
· NR-UEB-TRP-RTD-Info
· NR-TRP-BeamAntennaInfo
· NR-DL-PRS-TRP-TEG-Info
· NR-On-Demand-DL-PRS-Configurations

The ASN.1 code below shows the assistance data delivery for DL-TDOA (taken as an example) where an instance of this message provides AD applicable while the UE is camped in one of the cells contained in the area-ID-CellList. 
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16 	OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, 	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	...,
	[[ nr-On-Demand-DL-PRS-Configurations-r17
										NR-On-Demand-DL-PRS-Configurations-r17
																			OPTIONAL,	-- Need ON
		nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17
								SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 
											DL-PRS-Configuration-ID-r17		OPTIONAL,	-- Need ON
		area-ID-CellList-r17				Area-ID-CellList-r17				OPTIONAL	-- Need ON
	]]
}

-- ASN1STOP

Wherein the IE Area-ID-CellList-r17 is defined as following:
6.4.3	Common NR Positioning Information Elements
–	Area-ID-CellList
The IE Area-ID-CellList provides the NR Cell-IDs of the TRPs belonging to a particular network area.
-- ASN1START

Area-ID-CellList-r17 ::= SEQUENCE {
	area-id-r17				INTEGER (1..maxAreaIDs-r17),
	nr-cell-ID-List-r17		NR-Cell-ID-List-r17,
	...
}

NR-Cell-ID-List-r17 ::= SEQUENCE (SIZE(1..maxCellIDsIDsPerArea-r17)) OF NR-Cell-IDs-r17

NR-Cell-IDs-r17 ::= SEQUENCE {
	nr-CellGlobalID-r17				NCGI-r15					OPTIONAL,	-- Need ON
	nr-PhysCellID-r17				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-ARFCN-r17					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	Area-ID-CellList field descriptions

	area-id
This field specifies the Area ID of the network area to which the TRPs in the nr-cell-ID-List belongs to.

	nr-cell-ID-List
This field provides the Cell-IDs of the TRPs belonging to the network area identified by area-id.



If we observe the signalling mechanism above, an instance of assistance data can already provide the above information in unicast mode for UE-based positioning. 
In broadcast mode, the same information can be acquired by acquiring posSIBs. When the network is broadcasting the above information, association of the IEs to an AreaID allows the benefits of reducing latency by utilising multiple instances of assistance data delivery mechanism specified for unicast, also to be used for broadcast. 
[bookmark: _GoBack]For this, in each cell, the cell shall broadcast the Area-ID-CellList in posSIB. Then the information received in the cell can be used as long as the UE is camped within one of the cells belonging to the area specified by area-id-r17. 
In addition, having a separate posSIB for transferring the area information for pre-configured AD, would avoid the need to define a separate positioning system information area, which is in line with the current legacy implementation. 

Observation 1: The Area-ID-CellList-r17 is missing from posSib and is needed to associate the received AD in broadcast mode to a validity area. 
Observation 2: Defining a separate posSIB for area IDs would avoid the need to define a separate positioning system information area for pre-configured AD. 

1. [bookmark: _Toc101472753]A new posSibType6-7 containing Area-ID-CellList shall be specified by endorsing text proposal in Annex A. 

Further especially for UE-based positioning; UE request any component that it would require as below.
[bookmark: _Toc100881466][bookmark: _Toc52548698][bookmark: _Toc52548168][bookmark: _Toc52547638][bookmark: _Toc52547108][bookmark: _Toc46486763][bookmark: _Toc37681191]6.5.10.2	NR DL-TDOA Assistance Data Request
[bookmark: _Toc100881467][bookmark: _Toc52548699][bookmark: _Toc52548169][bookmark: _Toc52547639][bookmark: _Toc52547109][bookmark: _Toc46486764][bookmark: _Toc37681192][bookmark: _Toc12618278]–	NR-DL-TDOA-RequestAssistanceData
The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs 	(0),
													posCalc (1) } (SIZE (1..8)),
	...,
	[[
	nr-PosCalcAssistanceRequest-r17	BIT STRING {	trpLoc 		(0),
													beamInfo	(1),
													rtdInfo		(2),
													beamAntInfo	(3),
													losNlosInfo	(4),
													trpTEG-Info	(5)
												}	(SIZE (1..8))				OPTIONAL,
	nr-on-demand-DL-PRS-Request-r17	NR-On-Demand-DL-PRS-Request-r17				OPTIONAL
	]]
}

-- ASN1STOP


Similar to above modular approach where UE can request the AD which it is interested or is required; it should be also be able to request AD for cellist/Area IDs.
1. [bookmark: _Toc101472754][bookmark: _Toc101356551]Signaling to allow UE to request IE Area-ID-CellList is provided as shown in the TP below.

3	Conclusion
We discussed how to associate the posSIBs broadcasted to area ID, so that validity area can be applied for the data received in the broadcast in a similar manner to that received in unicast. 

Based on the discussion in the previous sections we propose the following:

Proposal 1	A new posSibType6-7 containing Area-ID-CellList shall be specified by endorsing text proposal in Annex A.
Proposal 2	Signaling to allow UE to request IE Area-ID-CellList is provided as shown in the TP below.
[bookmark: _In-sequence_SDU_delivery]
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Annex A
[bookmark: _Toc100881533][bookmark: _Toc52548762][bookmark: _Toc52548232][bookmark: _Toc52547702][bookmark: _Toc52547172][bookmark: _Toc46486827][bookmark: _Toc37681250][bookmark: _Toc27765468]7.2	Mapping of posSibType to assistance data element


	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSibType6-4
	NR-TRP-BeamAntennaInfo

	
	posSibType6-5
	NR-DL-PRS-TRP-TEG-Info

	On-demand DL-PRS Configurations (clause 6.4.3)
	posSibType6-6
	NR-On-Demand-DL-PRS-Configurations

	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-7
	Area-ID-CellList




6.5.10.2	NR DL-TDOA Assistance Data Request
–	NR-DL-TDOA-RequestAssistanceData
The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs 	(0),
													posCalc (1) } (SIZE (1..8)),
	...,
	[[
	nr-PosCalcAssistanceRequest-r17	BIT STRING {	trpLoc 		(0),
													beamInfo	(1),
													rtdInfo		(2),
													beamAntInfo	(3),
													losNlosInfo	(4),
													trpTEG-Info	(5)
												}	(SIZE (1..8))				OPTIONAL,
	nr-on-demand-DL-PRS-Request-r17	NR-On-Demand-DL-PRS-Request-r17				OPTIONAL,
	area-ID-CellListRequest-r17		ENUMERATED { requested }					OPTIONAL


	]]
}

-- ASN1STOP

	NR-DL-TDOA-RequestAssistanceData field descriptions

	nr-PhysCellID
This field specifies the NR physical cell identity of the current primary cell of the target device.

	nr-AdType
This field indicates the requested assistance data. dl-prs means requested assistance data is nr-DL-PRS-AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based positioning.

	nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
-	bit 3 indicates whether the field nr-TRP-BeamAntennaInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-PositionCalculationAssistance is requested or not;
-	bit 5 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested or not.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'.

	nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-TDOA. This field may be included when the dl-prs bit in nr-AdType is set to value '1'.

	area-ID-CellListRequest
This field, if present, indicates that the IE Area-ID-CellList is requested.
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