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The revised WID [1] for positioning enhancements in Rel. 17, lists the following as objective:
	· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state



In RAN2#114-bis-e [2], we reached the following agreements:

Support pre-configuration of assistance data to the UE at least in an LPP session.  Details of how to enable this are FFS (e.g. what additional functionality beyond deferred location procedure might be needed).

The LPP Request Location Information message can serve as an indication to the UE to utilize the pre-configured AD.  FFS additional conditions/validity criteria for using the pre-configured AD.

In RAN2#115e [3], we reached the following agreements: 
· gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.
· Regarding the validity conditions/criteria associated with pre-configured assistance data, consider at least the following options:
· Option A: Based on a validity area (e.g. a list of cells)
· Option B: Based on a (configured) validity timer or a numerical limit on number of times it is utilized
· Option C: Based on explicit modification or release from the LMF/NG-RAN
· Option D: Based on the UE’s current location and/or the time
In this contribution, we provide our views on the preconfigured assistance data  for downlink reference signals respectively. 

Impact of UE mobility on validity of pre-configured assistance data
In the previous meeting (RAN2#116) [4], 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. Furthermore, we also agreed 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.’

We have also agreed that the pre-configured assistance data refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR).
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[bookmark: _Ref91189284]Figure 1: UE mobility in RRC_INACTIVE. 

A UE may move within the RNA in RRC_INACTIVE mode and the network does not necessarily know the exact location of the UE in case of cell-reselection mobility. Furthermore, the network may not be able to predict the location where the UE may exactly be at a future point in time. If we assume a Rel. 16 behaviour, where a UE is provided a single set of assistance data within a positioning session, the pre-configured assistance data provided by the network for a future point in time is either not applicable or not optimal. Furthermore, this Rel-16 mechanism will be not work or could be inefficient with the feature ‘Schedule location time T in advance’. If LCS client requests the scheduled location time T in advance (e.g. 15 mins in advance), then the NW may not know which AD would be applicable for the UE at a future time. However, if NW provides multiple AD to the UE, UE can identify the valid AD based upon the UE measurements or using logical information, such as the identity of the camped cell.

Observation 1: In case of MT-LR, the network may not know in advance the expected location of the UE at a future point in time. Hence, the network cannot assume that the provided instance of assistance data is applicable to the UE. 

Observation 2: If pre-configured assistance data provided to the UE is not applicable for the future location of the UE,  this causes additional signalling delays to acquire assistance data. 


Multiple instances of assistance data: A way forward
Configuration of DL-PRS in Rel. 16 
In Rel. 16 or earlier, a UE is provided a set of assistance data applicable for a method or a set of methods. For Example: the configuration of DL-PRS NR-DL-PRS-AssistanceData-r16 is provided once, and may be shared among DL-TDOA, DL-AoD and multi-RTT. A new configuration of DL-PRS signal was provided by providing a new configuration of NR-DL-PRS-AssistanceData-r16. 

A Rel. 16 UE is provided with assistance data for measuring DL-PRS which has a maximum of 4 frequency layers, 64 TRPs per frequency layer, 2 resource sets per TRP and 64 DL-PRS resources per resource set as depicted in Figure 2.  The ASN.1 Syntax for NR-DL-TDOA-ProvideAssistanceData-r16 message is depicted in Figure 3. It contains fields NR-DL-PRS-AssistanceData-r16 consisting of configuration of DL-PRS resources, the IE NR-SelectedDL-PRS-IndexList-r16 signalling the UE the downselection of the DL-PRS resources for a UE,  the NR-PositionCalculationAssistance-r16 providing location and TRD of the TRPs and NR-DL-TDOA-Error-r16 providing causes of DL-TDOA error. 
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[bookmark: _Ref71234203]Figure 2: Structure of assistance data for obtaining DL-PRS configuration in Rel. 16

	-- 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
	...
}

-- ASN1STOP


[bookmark: _Ref71234274]Figure 3: ASN.1 Syntax for NR-DL-TDOA-ProvideAssistanceData Message

In Figure 1 we depict a possible path taken by a UE which has been transitioned to RRC_INACTIVE state. In this example, a UE was in RRC_CONNECTED state when it was in cell 1. Then it transitioned to RRC_INACTIVE state while the positioning session was still underway. It camped on different cells along its path until it reached Cell 5, where due to expiry of T380 timer, it had to do RNA update. In this example, we have only depicted 6 cells. In practice, the number of TRPs within the RNA could be much larger than 64.  Either the size of assistance data delivered to the UE for use in RRC_INACTIVE mode measurement is increased or  DL-PRS assistance data needs to be updated frequently. Second, the NR-SelectedDL-PRS-IndexList-r16, which downselects the DL-PRS, which the UE needs to perform measurements onfor a given method, needs to be updated as the UE moves along the network. Furthermore, the LMF may or may not have the exact knowledge of UE position (especially in UE-based mode). In these conditions, the NR-SelectedDL-PRS-IndexList-r16 or even the NR-SelectedDL-PRS-IndexList-r16, may not be the best choice.

This requires frequent switching to RRC_CONNECTED state for providing the assistance data to the UE or even the pre-configured assistance data provided to the UE may not be applicable at the current location.

Providing multiple AD to UE – a way forward
As noted earlier, UE mobility may cause the preconfigured assistance data not to be applicable at a future time and location of a UE. Therefore, It may be advantageous to receive redundant assistance data while the UE is in RRC_CONNECTED state  and for the UE to store it.  Each instance may have either different configuration of SelectedDL-PRS-IndexList or even a different configuration of SelectedDL-PRS-IndexList. The instance of the assistance data applicable for the UE at the current location could be derived by the UE based on UE measurements and the selection criteria signaled to the UE or the network may indicate which AD instance from the set of instances of AD to use.

For Rel. 17 we have agreed to use the assistance data across positioning sessions or applicable to a future time. Therefore, we are able to support mobility scenarios better and improve network efficiency if a UE is provided multiple instances of assistance data. In particular, each instance of assistance data may be attached to a validity criteria. An instance of assistance data may be selected from a set of assistance data, based on certain criteria. Such criteria may be UE measurements (such as RSRP on certain DL-PRS, or logical information such as camped cell). 
Benefits of providing UE with multiple AD
In particular, configuring a UE with multiple sets of assistance data provides following benefits: 
Schedule Location Time T
The future location of UE at time T is not known in advance when the assistance data is provided to the UE. Therefore, to ensure that the feature schedule location time T can work when time T is provided well in advance before the time T, it is beneficial or even essential to configure a UE with multiple set of assistance data.
Reduction in delay 
A UE is able to select one instance of assistance data from the set of assistance data available to the UE based on UE measurements or logical information. 
Reduction in overhead 
The assistance data may be optimized for a certain location (e.g. a positioning system information area consisting of a group of cells). All UEs in this region receive and use the same set of information. Thus, this makes it ideal for broadcast. 
To illustrate the concept of multiple instance of assistance data, we refer back to our example above (see Figure 1), where we have described the principle. In the above example, the first assistance data could be assigned a validity area of cells {1, 2, 6, 3} and the second assistance data set could be assigned validity area of cells {4, 5}. Then the UE can select one out of the two assistance data sets for measurement based on where the UE currently finds itself. The UE can store the assistance data, even when the UE is outside the validity area and reuse it when it returns back to the validity area. 
This is more suitable for UEs operating in UE-based positioning mode or self localization. The UE may request AD to the LMF with regards to DL-PRS AD. The LMF can provide multiple AD to the UE. UE determines which subset of AD is valid based based upon measurement results such as RSRP, GDOP resuts. LMF may also provide validity area. 

Observation 3: Multiple instants of pre-configured assistance data provide the following benefits 
a. Offer flexibility for schedule location time T feature
b. Reduction in delay 
c. Reduction in signalling overhead 

[bookmark: _Hlk89075752]Proposal 1: RAN2 shall agree to provide UE with multiple instances of pre-configured assistance data applicable to different areas within the network.

Details of Signalling:
Multiple AD
The simplest way of supporting multiple assistance data is to keep the structure of each instance of assistance data same as that in Rel. 16 assistance data. However, instead of providing a single instance of AD, we provide multiple instances of AD and specify a validity region. Furthermore, UE measurement or logical information for selecting an instance of AD from multiple instances of AD shall be specified. 
ProvideAssistanceData
The ProvideAssistanceData message body in a LPP message is used by the location server to provide assistance data to the target device either in response to a request from the target device or in an unsolicited manner.
-- ASN1START

ProvideAssistanceData ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			provideAssistanceData-r9	ProvideAssistanceData-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

ProvideAssistanceData-r9-IEs ::= SEQUENCE {
	commonIEsProvideAssistanceData		CommonIEsProvideAssistanceData		OPTIONAL,	-- Need ON
	a-gnss-ProvideAssistanceData		A-GNSS-ProvideAssistanceData		OPTIONAL,	-- Need ON
	otdoa-ProvideAssistanceData			OTDOA-ProvideAssistanceData			OPTIONAL,	-- Need ON
	epdu-Provide-Assistance-Data		EPDU-Sequence						OPTIONAL,	-- Need ON
	...,
	[[
	sensor-ProvideAssistanceData-r14	Sensor-ProvideAssistanceData-r14	OPTIONAL,	-- Need ON
	tbs-ProvideAssistanceData-r14		TBS-ProvideAssistanceData-r14		OPTIONAL,	-- Need ON
	wlan-ProvideAssistanceData-r14		WLAN-ProvideAssistanceData-r14		OPTIONAL	-- Need ON
	]],
	[[	nr-Multi-RTT-ProvideAssistanceData-r16
										NR-Multi-RTT-ProvideAssistanceData-r16
																			OPTIONAL,	-- Need ON
		nr-DL-AoD-ProvideAssistanceData-r16
										NR-DL-AoD-ProvideAssistanceData-r16	OPTIONAL,	-- Need ON
		nr-DL-TDOA-ProvideAssistanceData-r16
										NR-DL-TDOA-ProvideAssistanceData-r16
																			OPTIONAL	-- Need ON
	]],
	[[
	nr-DL-TDOA-ProvideAssistanceDataList-r17
										NR-DL-TDOA-ProvideAssistanceDataList-r17
																			OPTIONAL	-- Need ON
	nr-DL-AoD-ProvideAssistanceDataList-r17
										NR-DL-AoD-ProvideAssistanceDataList-r17	OPTIONAL,	-- Need ON

	]]
}

-- ASN1STOP

NR-DL-TDOA-ProvideAssistanceDataList, NR-DL-AoD-ProvideAssistanceDataList
The IE NR-DL-TDOA-ProvideAssistanceDataList and NR-DL-AoD-ProvideAssistanceDataList are used by the location server to provide multiple assistance data for DL-PRS configurations to enable UE‑assisted and UE-based for NR DL-TDOA and DL-AoD positioning methods. 

-- ASN1START

NR-DL-TDOA-ProvideAssistanceDataList-r17::= SEQUENCE (SIZE (1..maxADList-r17)) OF NR-DL-TDOA-ProvideAssistanceData-r16

NR-DL-AoD-ProvideAssistanceDataList-r17::= SEQUENCE (SIZE (1..maxADList-r17)) OF NR-DL-AoD-ProvideAssistanceData-r16 

-- ASN1STOP
 
-- 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-AD-Identifier-r17					NR-AD-Identifier-r17 		  	OPTIONAL,-- Need ON 
nr-AD-ValidityCriteria-r17   			NR-AD-ValidityCriteria-r17     OPTIONAL, -- Need ON
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.



-- ASN1START

	NR-AD-Identifier-r17 ::= INTEGER(0..65535)

-- ASN1STOP

NR-DL-AoD-ProvideAssistanceData
The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-AoD. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-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-AoD-Error-r16					NR-DL-AoD-Error-r16					OPTIONAL,	 -- Need ON
	...,
	[[
	nr-AD-Identifier-r17					NR-AD-Identifier-r17 				OPTIONAL,		-- Need ON 
nr-AD-ValidityCriteria-r17   			NR-AD-ValidityCriteria-r17     		OPTIONAL,		-- Need ON
	]]


}

-- ASN1STOP



	NR-AssistanceDataList field descriptions

	nr-AD-Identifier
This field indicates the assistance data ID

	nr-AD-ValidityCriteria  
This field is used to indicate the spatial validity of the assistance data NR-AssistanceData-r17. The assistance data is valid if either the 5physical cell ID of the camped cell matches that of one of the cells provided in the campedCellList-r17 or the RSRP measured by the UE on the indicated DL-PRS-ID-Info-r16 is above the rsrp-Threshold. 
If neither campedCellList nor dl-PRS-Measurement are provided, then as fallback the field nr-CellGlobalID-r16 of NR-DL-PRS-AssistanceData-r16  is used to validate the AD; i.ethe UE is camped on one of the cells indicated by the field nr-CellGlobalID-r16 of NR-DL-PRS-AssistanceData-r16. 

	expirationTime
This field indicates the time beyond which the AD shall not be used by the UE. 



-- ASN1START


NR-ValidityCriteria-r17 ::= SEQUENCE {
	validityCriteria 			CHOICE {
		campedCellList-r17			SEQUENCE (SIZE (1..1008)) OF  NCGI-r15 		OPTIONAL,		-- Need ON
		dl-PRS-Measurement-r17		SEQUENCE {
			dl-PRS-ID-Info-r17		DL-PRS-ID-Info-r16
			rsrp-Threshold 		INTEGER(0..127)
		}							  								  	OPTIONAL,		-- Need ON
	}
	expirationTime-r17				UTCTime							 		OPTIONAL, 	-- Need ON
	...
}



-- ASN1STOP

NR-DL-TDOA-SignalMeasurementInformation

-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
[bookmark: _Hlk30954207]	dl-PRS-ReferenceInfo-r16		DL-PRS-ID-Info-r16,
	nr-DL-TDOA-MeasList-r16			NR-DL-TDOA-MeasList-r16,
	...,
	[[
	nr-AD-Identifier-r17					NR-AD-Identifier-r17 OPTIONAL	-- Need ON
	]]
}

NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-r16						CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...
	},
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurements-r16
									NR-DL-TDOA-AdditionalMeasurements-r16			OPTIONAL,
	...
}

NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 					OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-ResultDiff-r16			CHOICE {
			k0-r16						INTEGER (0..8191),
			k1-r16						INTEGER (0..4095),
			k2-r16						INTEGER (0..2047),
			k3-r16						INTEGER (0..1023),
			k4-r16						INTEGER (0..511),
			k5-r16						INTEGER (0..255),
			...
	},
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..61)									OPTIONAL,
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
...
}

-- ASN1STOP

	NR-DL-TDOA-SignalMeasurementInformation field descriptions

	nr-AD-Identifier-r17
This field is used  to indicate the assistance data  that was used from the list of assistance data. 



-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-MeasList-r16			NR-DL-AoD-MeasList-r16,
	... ,
	[[
	nr-AD-Identifier-r17			NR-AD-Identifier-r17 		OPTIONAL	-- Need ON
	]]
}

-- ASN1STOP



NR DL-AoD Location Information Elements
[bookmark: _Toc83656588][bookmark: _Toc52548724][bookmark: _Toc52548194][bookmark: _Toc52547664][bookmark: _Toc52547134][bookmark: _Toc46486789][bookmark: _Toc37681216]NR-DL-AoD-SignalMeasurementInformation
The IE NR-DL-AoD-SignalMeasurementInformation is used by the target device to provide NR DL-AoD measurements to the location server. The measurements are provided as a list of TRPs, where the first TRP in the list is used as reference TRP.
-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-MeasList-r16			NR-DL-AoD-MeasList-r16,
	... ,
	[[
	nr-AD-Identifier-r17					NR-AD-Identifier-r17 OPTIONAL	-- Need ON
	]]

}

NR-DL-AoD-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-AoD-MeasElement-r16

NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15								OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15						OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL,
	nr-DL-AoD-AdditionalMeasurements-r16
									NR-DL-AoD-AdditionalMeasurements-r16	OPTIONAL,
	...
}

NR-DL-AoD-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..7)) OF
													NR-DL-AoD-AdditionalMeasurementElement-r16

NR-DL-AoD-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..30),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL,
	...
}

-- ASN1STOP


	NR-DL-AoD-SignalMeasurementInformation field descriptions

	nr-AD-Identifier
This field is used to indicate the assistance data that was used from the list of assistance data.



Proposal 2: The selection of an instance of AD from multiple AD provided may be based on one or more of the following: 
a. Based on UE measurement (FFS)
b. Based on logical information (e.g. the camped cell) 


Conclusions 
In this contribution, we have made the following observations: 
Observation 1: In case of MT-LR, the network may not know in advance the expected location of the UE at a future point in time. Hence, the network cannot assume that the provided instance of assistance data is applicable to the UE. 

Observation 2: If pre-configured assistance data provided to the UE is not applicable for the future location of the UE,  this causes additional signalling delays to acquire assistance data. 

Observation 3: Multiple instants of pre-configured assistance data provide the following benefits 
a. Offer flexibility for schedule location time T feature
b. Reduction in delay 
c. Reduction in signalling overhead 

Based on the above observations, we make the following proposals: 

Proposal 1: RAN2 shall agree to provide UE with multiple instances of pre-configured assistance data applicable to different areas within the network.

Proposal 2: The selection of an instance of AD from multiple AD provided may be based on one or more of the following: 
a. Based on UE measurement (FFS)
b. Based on logical information (e.g. the camped cell) 


References

[1] 	RP-210903, "Revised WID: NR Positioning Enhancements," 3GPP, Online, 2021-03.
[2] 	3GPP RAN WG2#114-e, "Chairman's Notes on Positioning and Relay Session," 3GPP, Online, 2021-05.
[3] 	3GPP RAN WG2#115-e, "Chairman's Notes on Positioning and Relay Session," 3GPP, Online, 2021-08.
[4] 	3GPP RAN WG2#116-e, "Chairman's Notes on Positioning and Relay Session," 3GPP, Online, 2021-11.
[5] 	3GPP TR 38.857, "Technical Specification Group Radio Access NEtwork; Study on NR Positioning Enhancements," 3GPP, Sophia Antipolis, 2021-03.



image1.png
Cell2

Cell6 _
-k oA
Cell3 /
Lo /
/ A .

\ hie A RNA Update
N .

A
N

N

Cell4

,

,

/.

Legend:
A CellReselection
@ RRC state transition

=== RRC-CONNNECTED
---- RRC-INACTIVE




image2.png
NR-DL-PRS-AssistanceData

Frequency layer0
- TRP 63 -

Resource Set 0 B Resource Set 1 -

Resource 0 Resource 0 Resource 0 Resource 0

Resource 63 Resource 63 Resource 63 Resource 63

- TRP 63 -

- ResourceSet0 -, - ResourceSet 1

Resource 0 Resource 0 Resource 0 Resource 0

Resource 63 Resource 63 Resource 63 Resource 63





