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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]RAN2 agreed preconfigured assistance data in order to reduce the latency for positioning procedure (agreements are shown in section 5). 
However it is not clear to us on how it works. We also raised question in I004 as
[RIL]: I004 [Delegate]: Intel(Yi)  [WI]: [Class]:1[Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: the purpose of area-id is unclear. The UE already can know the valid area based on NR-Cell-ID-List. And so far we did not agree to add it in RRC.or is it the combination of cell ID solution and area id solution?   
[Proposed Change]: 
Delete it.
In this contribution, we try to clarify our understanding on validity area for preconfigured AD.  
Discussion
Based on following agreements, our understanding is that cell list based approach has been agreed.
Agreements:
An area ID corresponds to a set of cells on which the UE may use the associated AD.  Downselect from the following options:
1. Explicitly list the involved cell IDs in LPP along with the assistance data
2. Broadcast in each cell one or more area IDs that are then referred to in LPP.
Resolve this signalling question in the LPP running CR (coordinating with RRC if necessary).


Agreements:
Proposal 1 (modified): Explicitly list the involved cell IDs in LPP along with the assistance data.  The list can be provided per instance of assistance data.  Can be discussed in running CR/ASN.1 whether there are signalling optimisations that improve this approach.
Proposal 2: validity timer for AD is not introduced in Rel-17.
Observation 1: validity area of preconfigured AD is indicated via explicitly listing the involved cell IDs in LPP along with the assistance data. Area ID based solution has been excluded. 
In LPP specification 17.0.0, the validity area was captured as
1 introduced new IE on Area-ID-CellList
–	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
	...
}
	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.



2 Area-ID-CellList is put under NR-DL-TDOA-ProvideAssistanceData-r16, NR-DL-AoD-ProvideAssistanceData-r16 and NR-Multi-RTT-ProvideAssistanceData-r16 together with nr-DL-PRS-AssistanceData-r16,e.g.

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
	]]
}
 
	area-ID-CellList
This field specifies the network area for which this NR-DL-TDOA-ProvideAssistanceData message is valid.




2. 1 How to use Area-ID-CellList?
To our understanding, the intention of validity area is to indicate whether the preconfigured Assistance data is still valid for the cell which a UE is camping on. But does that mean the preconfigured AD  should be stored or the preconfigured AD is valid for PRS measurement? 
First question is whether the validity area can be different from the TRPs/Cells provided in NR-DL-PRS-AssistanceData-r16? 
So far, there is per TRP information as
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
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.
Based on Note 1, the assistance data must contain at least one TRP for which the SFN can be obtained by the target device, normally it is serving TRP. 
Observation 2: If a UE camps on a TRP/Cell for which the SFN cannot be obtained, the assistance data cannot be used for PRS measurement. 
Therefore if the TRP/cell in the validity area is not contained in the assistance data, likely the UE cannot perform the PRS measurement using the preconfigured assistance data.
Observation 3: Validity area should not contain the TRPs/Cells not belong to preconfigured assistance data. 
If the TRPs/cells in validity area is exactly same as the TRPs/cells in preconfigured assistance data, what’s purpose to contain it again?
For single preconfigured assistance data scenario, the UE can know whether the preconfigured assistance data can be used based on the TRPs/Cells information in preconfigured assistance data and the TRP/Cell the UE is camping on. 
Observation 4: For single preconfigured AD scenario, TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour.  
For multiple preconfigured assistance data scenario: 
· If the TRPs/Cells are not configured in multiple preconfigured ADs, the handling should be same as single preconfigured AD case;
· If the TRPs/Cells can be configured in multiple preconfigured ADs, the UE may not know which preconfigured AD should be used (we have to leave it up to UE implementation unless we introduce priority list), no matter whether validity area is introduced. Therefore the handling should be same as single preconfigured AD case;
Observation 5: For multiple preconfigured AD scenario, TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour.  
Based on observation2 -observation 5, the validity area is useless for the UE to identify whether preconfigured AD can be used for PRS measurement. The only purpose could be to indicate whether a UE should still store the preconfigured AD or not. But it is not clear in current specification. 
Observation 6: The only benefit of validity area is to indicate whether a UE should still store the preconfigured AD or not when the UE is camping on a cell. 

Therefore we propose:
Proposal 1: RAN2 to agree that TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour. 
Proposal 2: RAN2 to agree that the only purpose of validity area is to indicate whether the preconfigured AD should be stored by the UE when the UE is camping on a TRP/Cell. 
If the only purpose of validity area is to indicate whether the preconfigured AD should be stored, then we do not see the strong reason to add it. 
[bookmark: _Hlk101770656]Proposal 3: RAN2 to discuss whether  Area-ID-CellList should be introduced in Rel-17. 


2. 2 what’s the purpose of the field area-id-r17? Is it same as Area ID option discussed in previous meeting? (if companies would like to keep Area-ID-CellList in proposal 3)
Based on the field description, seems the purpose of this area id should be to distinguish different NR cell ID lists in order to allow different NR cell ID list for different preconfigured assistance data in case multiple preconfigured AD is provided. It is related to which cell a UE camps on instead of which TRP the PRS is transmitted. Therefore we propose
Proposal 4: If RAN2 agree to keep Area-ID-CellList , the field description of area-id should be updated as
	area-id
This field specifies identifies the Area ID of the network area to which the TRPs cells in the nr-cell-ID-List belongs to.



1. Conclusion
Based on the discussion, we have following observations and proposals:
Observation 1: validity area of preconfigured AD is indicated via explicitly listing the involved cell IDs in LPP along with the assistance data. Area ID based solution has been excluded. 
Observation 2: If a UE camps on a TRP/Cell for which the SFN cannot be obtained, the assistance data cannot be used for PRS measurement. 
Observation 3: Validity area should not contain the TRPs/Cells not belong to preconfigured assistance data. 
Observation 4: For single preconfigured AD scenario, TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour.  
Observation 5: For multiple preconfigured AD scenario, TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour.  
Observation 6: The only benefit of validity area is to indicate whether a UE should still store the preconfigured AD or not when the UE is camping on a cell. 

Proposal 1: RAN2 to agree that TRPs/Cells information in preconfigured AD is used by the UE to identify whether preconfigured AD can be used for PRS measurement or not when the UE is camping on a cell, i.e. same as legacy behaviour. 
Proposal 2: RAN2 to agree that the only purpose of validity area is to indicate whether the preconfigured AD should be stored by the UE when the UE is camping on a TRP/Cell. 
Proposal 3: RAN2 to discuss whether  Area-ID-CellList should be introduced in Rel-17. 

Proposal 4: If RAN2 agree to keep Area-ID-CellList , the field description of area-id should be updated as

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



1. [bookmark: _Ref434066290]Reference
[1] TS37.355 v17.0.0 	

1. Area ID related agreements


Agreements:
Proposal 3a (modified): 	 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.


Agreement:
Proposal 3:	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.

Agreement:
RAN2 understand that multiple instances of PRS assistance data can already be supported by the current LPP spec. One or more NR-DL-PRS-AssistanceData-r16 elements can be provided in one or more LPP Assistance Data messages.


Proposal5: No need to report area ID along with PRS measurement to the LMF if the PRS AD is associated with area ID. (9/10)
Proposal6 (modified): areaID can be broadcasted in the system information.  This has no spec impact if the area ID is defined to be something already broadcasted in the system information.  Detailed signalling can be further discussed in the LPP running CR discussion and in the context of defining the area ID.


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.


Agreements:
An area ID corresponds to a set of cells on which the UE may use the associated AD.  Downselect from the following options:
3. Explicitly list the involved cell IDs in LPP along with the assistance data
4. Broadcast in each cell one or more area IDs that are then referred to in LPP.
Resolve this signalling question in the LPP running CR (coordinating with RRC if necessary).


Agreements:
Proposal 1 (modified): Explicitly list the involved cell IDs in LPP along with the assistance data.  The list can be provided per instance of assistance data.  Can be discussed in running CR/ASN.1 whether there are signalling optimisations that improve this approach.
Proposal 2: validity timer for AD is not introduced in Rel-17.

