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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#117e meeting, RAN2 discussed the format of pre-configuration and made the following agreements.
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:
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.
Agreement:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.
In this contribution, we further discuss the format of pre-configuration.
· Whether pre-configuration shall be a list
· Whether the separate area-id is needed
2. Discussion
The format for pre-configuration in the current ASN1 ReviewFile [1] is as follows. That is, an Area-ID-CellList is introduced in the pre-configuration, which is identified by an area-id and contains a list of cell IDs. When the serving cell or camping cell of the target UE is within the list, the UE can assume that the pre-configuration is valid and perform PRS measurement based on the corresponding pre-configuration.
	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-r17 ::= SEQUENCE {
[bookmark: _Hlk101776544]	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
	...
}


In addition to reducing latency, another benefit of the pre-configured assistance data is to support mobility, thus the pre-configuration shall include a list of PRS configurations associated with different validity areas. For instance, in Figure 1, the pre-configured PRS configuration (i.e. list 1) of TRP 1~3 is valid when UE is camping on TRP 1/2, and the pre-configured PRS configuration (i.e. list 2) of TRP 3~5 are valid when UE is camping on TRP 3/4/5. In this case, when the target UE is served by TRP1, the PRS configuration in list 1 is valid for the target UE to measure. After the target UE HO to TRP4 due to mobility, the UE shall measure PRS configuration in list 2. With this, the configuration of PRS of different areas can be pre-configured to the target UE at once, hence the overall latency is further reduced.


Figure 1 pre-configured assistance data with a list of available PRS configurations
However, for the format in [1], only one set of PRS pre-configuration can be sent to UE in one LPP message and multiple PRS pre-configurations are achieved by sending the same LPP message multiple times. There are two potential issues with this implementation:
- it is an inefficient way as it will introduce additional header overhead;
- if this list is sent at different times, then the LMF needs to maintain the pre-configurations that have been sent to all the UEs to avoid sending the same pre-configuration to one UE repeatedly and to avoid the total number of pre-configurations exceeding the UE capability.
To address the above issues, we think the pre-configured PRS resources shall be a list of NR-DL-PRS-AssistanceData as follows:
	-- ASN1START
NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-DL-Preconfigured-PRS-AssistanceData-r17		SEQUENCE (SIZE (1.. MaxPreconfiguration-r17)) OF		NR-DL-Preconfigured-PRS-AssistanceDataPerArea-r17						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-DL-Preconfigured-PRS-AssistanceDataPerArea-r17 ::= SEQUENCE {
	validityCellList-r17				SEQUENCE (SIZE (1..MaxCellIDsPerArea)) OF NR-Cell-IDs-r17,
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16
}
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


Proposal 1: Introduce a list of NR-DL-PRS-AssistanceData as pre-configuration.
As to the new area-id associated with each pre-configuration, it is not aligned with the agreement that the pre-configuration is identified by the PRS-ID+cell ID combination.
In our understanding, the new ID is not essential as the NR-Cell-IDs already include the NCGI, which is a global ID and can uniquely identify a serving or camping cell of the target UE. Therefore, we propose:
Proposal 2: Remove the area-id associated with each pre-configuration.
3. Conclusion
Proposal 1: Introduce a list of NR-DL-PRS-AssistanceData as pre-configuration.
Proposal 2: Remove the area-id associated with each pre-configuration.
4. Reference
[1]. 37355_Rel-17_ASN1_ReviewFile
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