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1.	Introduction
In this contribution, we discuss some remaining issues for on-demand DL-PRS:
(1)	On-demand DL-PRS Request details
(2)	On-demand DL-PRS Response details
(3)	Exception/Error handling
(4)	UE Capability
(5)	Broadcast of assistance data
(6)	Stage 2 Procedure Clarifications
2.	On-demand DL-PRS Request
Acording to the RAN1 parameter list [1], the following UE-initiated on-demand DL-PRS parameter have been implemented in the draft Rel-17 LPP baseline in [2]:

	NR-DL-PRS-Periodicity
	 New
	NR DL PRS Periodicity
	FFS
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per positioning frequency layer per FR

	dl-PRS-ResourceBandwidth
	 Existing
	DL PRS ResourceBandwidth
	[Ref. TS 37.355]
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per positioning frequency layer per FR

	DL-PRS-QCL-Info-recommended
	 Existing
	DL PRS QCL Information (QCL sources recommended by UE)
	[Ref. TS 37.355]
	In "On-demand PRS information for UE-initiated on-demand DL PRS requests"; per resource set per positioning frequency layer per FR

	DL-PRS-QCL-Info-requested
	 Existing
	DL PRS QCL Information (QCL sources requested by UE)
	[Ref. TS 37.355]
	In "On-demand PRS information for UE-initiated on-demand DL PRS requests"
per resource set per positioning frequency layer per FR

	startTimeOfDLPRS
	New
	Start time of on-demand DL PRS transmission
	FFS
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per UE.

	endTimeOfDLPRS
	New
	End time of on-demand DL PRS transmission
	FFS
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per UE.

	dl-PRS-ResourceRepetitionFactor
	Existing
	DL PRS resource repetition factor
	[Ref. TS 37.355]
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per positioning frequency layer per FR

	dl-PRS-NumSymbols
	Existing
	Number of DL PRS resource symbols per DL PRS resource
	[Ref. TS 37.355]
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”. per positioning frequency layer per FR

	dl-PRS-CombSizeN
	Existing
	DL-PRS CombSizeN
	[Ref. TS 37.355]
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”; per positioning frequency layer per FR

	dl-PRS-NumPosFreqLayers
	New
	Number of DL PRS positioning frequency layers
	FFS
	“in On-demand PRS information for UE-initiated on-demand DL PRS requests”; per FR



All parameters above have been implemented as currently defined in TS 37.355 [3] IEs NR-DL-PRS-AssistanceData and NR-DL-PRS-Info. For the "FFS items" in the Table above, the following is currently used in the draft LPP [2]:

-	NR-DL-PRS-Periodicity: As currently defined in LPP IE NR-DL-PRS-Info.
-	startTimeOfDLPRS/endTimeOfDLPRS: Has been implemented as a desired "start time" and "duration" in IE NR-On-Demand-DL-PRS-Request [2].
-	dl-PRS-NumPosFreqLayers: Implicit in number of elements included in the SEQUENCE for NR-On-Demand-DL-PRS-FrequLayerElement [2].

However, the RAN2 agreements on "pre-defined DL-PRS configurations" have not been implemented in the draft LPP [2] yet. For this, the following is proposed.

On the specific on-demand DL-PRS request details, RAN2 made the following agreements:
-	RAN2#114:
-	The network can signal predefined PRS configurations to the UE and the UE can select one to request.
-	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier.

Therefore, since the network can signal predefined DL-PRS configurations to the UE in the assistance data, a UE should also be able to request the predefined DL-PRS configurations available on a network. I.e., there are three types of request information for an (on-demand) DL-PRS request:

(1)	Request for on-demand DL-PRS configurations available in the network from which the UE can select the desired configuration(s).
(2)	A list of desired/requested DL-PRS configurations, each identified by an ID, sorted in priority order.
(3)	A list of explicit on-demand DL-PRS parameters with desired values (RAN1 parameter Table above).


[bookmark: _Hlk84461088]Proposal 1:	The UE initiated on-demand DL-PRS request can include: 
(a) A request for the available (predefined) DL-PRS configurations. 
(b) A Request for one or more predefined DL-PRS configuration IDs, sorted in priority order.
(c) An explicit DL-PRS parameter list defining the DL-PRS (the RAN1 parameter list).

In addition to the general items in Proposal 1 above, the on-demand DL-PRS should also include the desired number of TRPs for which the DL-PRS is requested, and other fields in IE NR-DL-PRS-AssistanceData, such as whether the field nr-SSB-Config is requested or not (similar to the RAN1 parameter 'DL-PRS-QCL-Info-requested' in the Table above).

Proposal 2:		The UE initiated on-demand DL-PRS request can also include: 
(a) desired number of TRPs located around the target device location for which the DL-PRS is requested.
(b) whether the nr-SSB-Config in IE NR-DL-PRS-AssistanceData is requested or not.


A possible implementation of Proposal 1 and 2 would be as follows (using the proposed IE NR-On-Demand-DL-PRS-Request with the RAN1 parameter in IE NR-On-Demand-DL-PRS-Information in [2] as baseline).


–	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.
-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
[bookmark: _Hlk91575465]	nr-on-demand-DL-PRS-Information-r17 		NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	available-dl-prs-configurationsReq-r17		ENUMERATED { true }						OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	desiredNumberOfTRPs-r17						SEQUENCE {
												numTRPs-r17	INTEGER (1..nrMaxTrps-r16)	OPTIONAL,
												trpList-r17	SEQUENCE (SIZE (1..nrMaxTRPs-r16))OF 
														   				TRP-ID-r17		OPTIONAL,
												...
												}										OPTIONAL,
	ssb-configuration-for-TRPs-requested-r17	ENUMERATED { true }						OPTIONAL,
	...
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..60)		OPTIONAL,
									minutes-r17		INTEGER (0..60)		OPTIONAL,
									hours-r17		INTEGER (0..24)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

TRP-ID-r17 ::= SEQUENCE {
	nr-PhysCellID-r17				NR-PhysCellID-r16			OPTIONAL,
	nr-CellGlobalID-r17				NCGI-r15					OPTIONAL,
	nr-ARFCN-r17					ARFCN-ValueNR-r15			OPTIONAL,
	...
}

-- ASN1STOP

	NR-On-Demand-DL-PRS-Request field descriptions

	dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following subfields:
-	dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds from the time the IE NR-On-Demand-DL-PRS-Request was received.
-	dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall be present.

	nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

	available-dl-prs-configurationsReq 
This field, if present, indicates that the IE NR-DL-PRS-On-Demand-Configurations is requested by the target device.

	dl-prs-configuration-id-PrefList
This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-DL-PRS-On-Demand-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most preferred, etc.

	desiredNumberOfTRPs
This field specifies the desired number of TRPs located around the target device location for which the DL-PRS is requested, possibly together with the cell IDs of the requested TRPs.

	ssb-configuration-for-TRPs-requested
This field, if present, indicates that the nr-SSB-Config in IE NR-DL-PRS-AssistanceData is requested.




3.	On-demand DL-PRS Response
At RAN2#114, the following agreements were made:

-	The network can signal predefined PRS configurations to the UE and the UE can select one to request.
-	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier.

At RAN2#116, the following additional agreements were made:

-	The UE may initiate an on-demand PRS request per positioning method including DL-TDoA, DL-AoD and Multi-RTT, via the existing LPP RequestAssistanceData message. 
-	There is no need for introducing a new LPP message to carry the on-demand PRS request.
Therefore, the response for an on-demand request also must be provided per positioning method:


Proposal 3:	The possible on-demand DL-PRS configurations are provided to the UE via the IEs NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, and NR-DL-TDOA-ProvideAssistanceData.

Per RAN2 agreement above, an identifier for each pre-defined DL-PRS configuration is needed. Such an identifier should be unique from the UE point of view. Similar identifiers are already used in LPP for e.g., the GNSS-ReferenceStationID which can be used as guideline. For example:

–	DL-PRS-Configuration-ID
The IE DL-PRS-Configuration-ID is used to identify a specific on-demand DL-PRS configuration.
-- ASN1START

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {
	nr-dl-prs-configuration-id-r17	INTEGER (0..maxDL-PRS-Configs-r17)		OPTIONAL,	-- Need ON
	configurationName-r17			VisibleString (SIZE (1..32))			OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	DL-PRS-Configuration-ID field descriptions

	nr-dl-prs-configuration-id 
This field specifies a on-demand DL-PRS configuration identity.

	configurationName 
This field specifies a on-demand DL-PRS configuration.



The configurationName may be for example a PLMN ID, a LMF ID, etc. as determined by a deployment.

Proposal 4:	The identifier for the pre-defined DL-PRS configurations should be unique from a target device perspecitive and can be defined analogous to the existing GNSS-ReferenceStationID.

[bookmark: _Hlk91629591]For the actual definition of the pre-defined DL-PRS configuration, the existing IEs NR-DL-PRS-PositioningFrequencyLayer and NR-DL-PRS-Info can be reused. A DL-PRS configuration is fully defined by these two IEs.
Proposal 5:	Each pre-defined DL-PRS configuration is defined using the Rel-16 IEs NR-DL-PRS-PositioningFrequencyLayer and NR-DL-PRS-Info.

A possible implementation of Proposals 3-5 would be as follows (using DL-TDOA as example).


–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- 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-DL-PRS-On-Demand-Configurations-r17
										NR-DL-PRS-On-Demand-Configurations-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.

	nr-DL-PRS-On-Demand-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.




The IE NR-DL-PRS-On-Demand-Configurations contains a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. A possible implementation would be as follows.


–	NR-DL-PRS-On-Demand-Configurations
The IE NR-DL-PRS-On-Demand-Configurations provides a set of possible DL-PRS configurations which can be requested by the target device on-demand.
-- ASN1START

NR-DL-PRS-On-Demand-Configurations-r17 ::= SEQUENCE {
	on-demand-dl-prs-configuration-list-r17		SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 
													On-Demand-DL-PRS-Configuration-r17,
	...
}

On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {
	dl-prs-configuration-id-r17					DL-PRS-Configuration-ID-r17,
	nr-DL-PRS-PositioningFrequencyLayer-r17		NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-Info-r17							NR-DL-PRS-Info-r16,
	...
}

-- ASN1STOP

	NR-DL-PRS-On-Demand-Configurations field descriptions

	dl-prs-configuration-id
This field provides an identity for the On-Demand-DL-PRS-Configuration.



4.	Exception/Error Handling
The UE may send an LPP Request Assistance Data message at any time during an ongoing LPP session for example if the LMF provided or UE stored assistance data are not sufficient to fulfil the location request. The 'method'-RequestLocationInformation IEs, where 'method' can be any LPP positioning method for which assistance data are defined, include the AssistanceAvailability flag. This field indicates whether the target device may request additional assistance data from the server.

However, a UE does not know which specific assistance data are supported by an LMF (e.g., the list of possible GNSS assistance data is rather long). Therefore, any LPP Request Assistance Data is a typically a "blind"/best effort request. All the method-ProvideAssistanceData IEs may include an error cause if the UE requested assistance data can not be provided (fully or partially). 

The email discussion [Post116-e][601][POS] [4] asked for company views on whether a LMF capability exchange procedure is needed or not (i.e., whether the network should indicate on-demand DL-PRS support) and whether a preceding indication from the network on on-demand DL-PRS support is needed before a UE is allowed to send a on-demand DL-PRS request. However, as discussed in the sections above, the UE request for on-demand DL-PRS is like any other LPP Request Assistance Data. A Rel-16 UE may send a e.g., NR-DL-TDOA-RequestAssistanceData with nr-AdType set to 'dl-prs'; a Rel-17 UE may provide additional details on the requested assistance data. Therefore, the currently defined error handling principles should also apply to on-demand DL-PRS requests.

Proposal 6:	A LPP Request Assistance Data message including an on-demand DL-PRS request is treated by the UE and network in the same way as any other LPP Request Assistance Data message. In particular, no LMF indication about on-demand DL-PRS support and other prerequisites for on-demand DL-PRS requests need to be defined.

Like with any assistance data request, the network may or may not be able to fulfil the request. In the case of on-demand DL-PRS, the network would decide on the possible DL-PRS taking into account the UE request, the UE capabilities, the network capabilities and other factors such as DL-PRS or location requests from/or for other UEs nearby to the target UE which are received by the LMF at about the same time. 
If the UE on-demand DL-PRS request cannot be fulfilled by an LMF (fully or partially), the LMF provides a LocationServerErrorCause in the LPP Provide Assistance Data message to the target device. To differentiate between Rel-16 'assistanceDataNotSupportedByServer' and Rel-17 DL-PRS request, new location server error causes are needed, for example:


Proposal 7:	Define the following additional LocationServerErrorCause's in the LPP Provide Assistance Data message for DL-TDOA, DL-AoD and Multi-RTT:
(a)	on-demand-dl-prs-NotSupportedByServer
(b)	on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer

A possible implementation of Proposals 6 and 7 may be as follows (using DL-TDOA as example).

–	NR-DL-TDOA-LocationServerErrorCauses
The IE NR-DL-TDOA-LocationServerErrorCauses is used by the location server to provide NR DL-TDOA error reasons to the target device.
-- ASN1START

NR-DL-TDOA-LocationServerErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED	{	undefined,
									assistanceDataNotSupportedByServer,
									assistanceDataSupportedButCurrentlyNotAvailableByServer,
									notProvidedAssistanceDataNotSupportedByServer,
									...,
									on-demand-dl-prs-NotSupportedByServer-r17,
									on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer-r17,
								},
	...
}

-- ASN1STOP

5.	UE Capabilities
A Rel-16 UE would not support on-demand DL-PRS and therefore, would not support the new proposed IE NR-DL-PRS-On-Demand-Configurations. Therefore, a new UE capability is needed in LPP Provide Capabilities to indicate to an LMF whether the target device supports the new IE NR-DL-PRS-On-Demand-Configurations. 

The capabilities for NR positioning methods (e.g., IE NR-DL-TDOA-ProvideCapabilities) include general capabilities and DL-PRS measurement capabilities. Compared to e.g., A-GNSS, the capabilities do not include a list of assistance data supported. 

It is proposed to define an IE 'method'-On-Demand-DL-PRS-Support collecting all capabilities related to on-demand DL-PRS for a particular positioning method. This capability should include at least an indication whether the UE supports the new IE NR-DL-PRS-On-Demand-Configurations and may include additional capabilities (e.g., based on RAN1 input on explicit on-demand DL-PRS parameter). 

Proposal 8:	Specify new IEs 'method'-On-Demand-DL-PRS-Support defining the on-demand DL-PRS capabilities of the UE for a specific positioning 'method'.


For example:

[bookmark: _Toc12618289][bookmark: _Toc37681201][bookmark: _Toc46486773][bookmark: _Toc52547118][bookmark: _Toc52547648][bookmark: _Toc52548178][bookmark: _Toc52548708][bookmark: _Toc83656572]–	NR-DL-TDOA-ProvideCapabilities
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,
	...,
	[[ 
	nr-DL-TDOA-On-Demand-DL-PRS-Support-r17	NR-DL-TDOA-On-Demand-DL-PRS-Support-r17		OPTIONAL,
	]]
}

-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode
This field specifies the NR DL-TDOA mode(s) supported by the target device.

	periodicalReporting
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	nr-DL-TDOA-On-Demand-DL-PRS-Support
This field, if present, specifies the on-demand DL-PRS capabilities of the target device.



–	NR-DL-TDOA-On-Demand-DL-PRS-Support
The IE NR-DL-TDOA-On-Demand-DL-PRS-Support defines the target device's on-demand DL-PRS capabilities for DL-TDOA.
-- ASN1START

NR-DL-TDOA-On-Demand-DL-PRS-Support-r17 ::= SEQUENCE {
	nr-DL-PRS-On-Demand-ConfigurationsSupport-r17	ENUMERATED { supported }		OPTIONAL,
	...
}

-- ASN1STOP

	NR-OnDemand-DL-PRS-Capability field descriptions

	nr-DL-PRS-On-Demand-ConfigurationsSupport 
This field, if present, specifies that the target device supports the IE NR-DL-PRS-On-Demand-Configurations.





6.	Broadcast of Assistance Data
At RAN2#114, the following general agreement was made:

-	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
-	The new LPP assistance data IE can be included in an LPP Provide Assistance Data message and/or a new posSIB.
The new LPP assistance data IE is proposed in section 3 above in IE NR-DL-PRS-On-Demand-Configurations. This includes a list of DL-PRS configurations where each configuration is identified by DL-PRS-Configuration-ID. The DL-PRS details for a specific configuration is defined by the Rel-16 IEs NR-DL-PRS-PositioningFrequencyLayer and NR-DL-PRS-Info. 
For the DL-PRS assistance data, posSIB type 6-1 is currently defined.  A new posSIB is needed for the IE NR-DL-PRS-On-Demand-Configurations.

	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
	[bookmark: _Hlk84623019]NR-DL-PRS-On-Demand-Configurations



Proposal 9:	Define a new posSIBType6-4 for the IE NR-DL-PRS-On-Demand-Configurations, which contains a list of possible on-demand DL-PRS configurations where each configuration is identified by a DL-PRS-Configuration-ID.

7.	Stage 2 Procedure Clarifications 
The current running Stage 2 baseline was endorsed in [5]. For the general on-demand DL-PRS procedure, the following changes are proposed:
-	As agreed at RAN2#116, the UE originated request of on-demand PRS may be send via MO-LR. 
-	The current Step 2b is not restricted to LPP Location Information Transfer, but can be any LPP transaction, including LPP Location Information Transfer, but also LPP Capability Transfer and LPP Assistance Data Transfer, such as providing the pre-defined DL-PRS configurtations if requested at Step 2a (see Proposal 1). 

Proposal 10:	Adapt the changes to section 7.x shown below for the Stage 2 running baseline CR.


================================= Begin Text Proposal ====================================
7.x 	Procedures for On-Demand PRS transmission
7.x.1	General
On-Demand PRS transmission procedure allows a UE or LMF to request the PRS transmission or the change to PRS transmission characteristics for positioning measurements. Either UE or LMF can initiate the On-Demand PRS transmission request.
7.x.2	On-Demand PRS transmission procedures
Figure 7.x.2-1 shows the general positioning procedure for On-Demand PRS transmission.



Figure 7.x.2-1: Procedures to support On-Demand PRS transmission.
0.	The LMF may receive information on the possible On-Demand PRS configurations that the gNB can support during the TRP Configuration Information Exchange procedure.
1.	In case of UE-initiated On-Ddemand PRS, the LMF may configure the UE with pre-defined PRS configurations via LPP Provide Assistance Data message or via posSI.
2a.	In case of UE-initiated On-Demand PRS, the UE sends an On-Demand PRS request to the LMF via LPP Request Assistance Data message. The On-Demand PRS request may be a request for PRS transmission or change to the PRS transmission characteristics for positioning measurements. The LPP Request Assistance Data message for On-Demand PRS may also be sent in an MO-LR location service request message.
2b.	Possible LPP procedures between LMF and UE, e.g., to obtain UE measurements, the DL-PRS positioning capabilities of the UE, or to provide available On-Demand PRS configurations to the UE.
In case of LMF-initiated On-Demand PRS or UE-initiated On-Demand PRS, the LMF may obtain measurements from the UE using some existing positioning methods to assist step 3 e.g., the LMF may obtain SSB/CSI-RS RSRP measurements (NR-ECID) or DL-PRS RSRP measurements (DL-AoD).
3.	The LMF determines the need for PRS transmission or change to PRS transmission characteristics. 
4.	The LMF requests the serving and non-serving gNBs/TRPs for new PRS transmission or PRS transmission with changes to the PRS configuration via NRPPa PRS CONFIGURATION REQUEST message.
5.	The gNBs/TRPs provide the PRS transmission update in the NRPPa PRS CONFIGURATION RESPONSE message accordingly .
6.	LMF provides the updated PRS configuration used for PRS transmission via LPP Provide Assistance Data message or posSI to the UE.
7.	If the LPP Request Assistance Data for On-Demand DL-PRS at Step 2a was sent in an MO-LR location service request message, the LMF provides a MO-LR response as described in clause 7.3.3.
NOTE 1:	It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving UE-initiated On-Demand PRS request.
NOTE 2:	It is up to Network (TRP) implementation on the steps to follow (accept/reject/ignore) on receiving LMF-initiated On-Demand PRS requests.
Editor's Note:	Depending upon RAN3 input, the above description may need to be updated especially for NRPPa procedure, e.g. the name of the message, exchange between RAN and LMF on allowed PRS configuration, etc.
Editor's Note:	FFS if the UE can send the MO-LR to request On-Demand PRS.
Editor's Note:	FFS on the condition when UE can trigger the On-Demand PRS request.
Editor's Note:	FFS on the content of  On-Demand PRS request.

================================= End Text Proposal ====================================

8.	Summary
In this contribution, we discussed some remaining issues for on-demand DL-PRS. The following and Proposals were made.
Proposal 1:	The UE initiated on-demand DL-PRS request can include: 
(a) A request for the available (predefined) DL-PRS configurations. 
(b) A Request for one or more predefined DL-PRS configuration IDs, sorted in priority order.
(c) An explicit DL-PRS parameter list defining the DL-PRS (the RAN1 parameter list).
Proposal 2:		The UE initiated on-demand DL-PRS request can also include: 
(a) desired number of TRPs located around the target device location for which the DL-PRS is requested.
(b) whether the nr-SSB-Config in IE NR-DL-PRS-AssistanceData is requested or not.
Proposal 3:	The possible on-demand DL-PRS configurations are provided to the UE via the IEs NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, and NR-DL-TDOA-ProvideAssistanceData.
Proposal 4:	The identifier for the pre-defined DL-PRS configurations should be unique from a target device perspecitive and can be defined analogous to the existing GNSS-ReferenceStationID.
Proposal 5:	Each pre-defined DL-PRS configuration is defined using the Rel-16 IEs NR-DL-PRS-PositioningFrequencyLayer and NR-DL-PRS-Info.
Proposal 6:	A LPP Request Assistance Data message including an on-demand DL-PRS request is treated by the UE and network in the same way as any other LPP Request Assistance Data message. In particular, no LMF indication about on-demand DL-PRS support and other prerequisites for on-demand DL-PRS requests need to be defined.
Proposal 7:	Define the following additional LocationServerErrorCause's in the LPP Provide Assistance Data message for DL-TDOA, DL-AoD and Multi-RTT:
(a)	on-demand-dl-prs-NotSupportedByServer
(b)	on-demand-dl-prs-SupportedButCurrentlyNotAvailableByServer
Proposal 8:	Specify new IEs 'method'-On-Demand-DL-PRS-Support defining the on-demand DL-PRS capabilities of the UE for a specific positioning 'method'.
Proposal 9:	Define a new posSIBType6-4 for the IE NR-DL-PRS-On-Demand-Configurations, which contains a list of possible on-demand DL-PRS configurations where each configuration is identified by a DL-PRS-Configuration-ID.
Proposal 10:	Adapt the changes to section 7.x shown in section 7 of this contribution for the Stage 2 running baseline CR.
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Annex: Agreements
RAN2#113bis:
Agreements:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.
RAN2#114:

Agreements:
[bookmark: _Hlk84466837]The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible.

Agreements:
Proposal 2:	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
Proposal 3 (modified): The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.

Agreement:
Proposal 4 (modified):	The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
-	Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
-	Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
-	TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)

RAN2#115:
Agreements:
Before providing available DL-PRS configuration to the UE, the LMF may obtain configuration information on what DL-PRS can be supported from one or more TRPs via NRPPa.
Capture the steps provided above as a baseline, along with a note indicating it remains FFS if the UE can send the MO-LR to request on-demand PRS.
FFS if we indicate to SA2 that MO-LR can be used to trigger on-demand PRS procedure.
It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving request from UE for changing the DL-PRS configurations.

RAN2#116:

Agreements:
Proposal 1: RAN2 to agree to support the UE originated request of on-demand PRS via MO-LR for autonomous self location. (11/14)
Proposal 3: RAN2 to agree that UE can send an MO-LR Request message included in an UL NAS TRANSPORT message to the serving AMF including an LPP Request Assistance Data message which is used for on-demand DL-PRS transmission, and the MOLR-Type of this MO-LR Request message is “assistanceData”. (12/14)
Proposal 4: RAN2 to agree the following general stage 2 procedure as baseline for UE initiated on-demand PRS via MO-LR. (13/14) [Figure 2 of R2-2109483, with the associated list of steps as given in section 5 of R2-2109483.] To be discussed in development of the running stage 2 CR (post-meeting) how much of this detail we need to capture in 38.305.

Agreements:
Proposal 1.1: The UE may initiate an on-demand PRS request per positioning method including DL-TDoA, DL-AoD and Multi-RTT, via the existing LPP RequestAssistanceData message. 
Proposal 1.2: There is no need for introducing a new LPP message to carry the on-demand PRS request.
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