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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the last two RAN2 meeting, the following agreements were reached regarding the on-demand PRS.
RAN2 113bis:
· 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:
· 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.
· 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. 
· This new LPP assistance data IE can be included in an LPP Provide Assistance Data message and/or a new posSIB.
· 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.):
o	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
o	Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
o	TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)
In this contribution, we further discuss the details about the on-demand PRS, including overall procedure, on-demand PRS configuration and failure of on-demand PRS.
2. Discussion
2.1 Overall procedure
The overall procedure is summarized in [1] and the detailed procedures are as follows：
	1.	Possible on-demand DL-PRS configuration provisioning (posSI)
2.	LCS Service Request
3.	Nlmf_Location_DetermineLocationRequest
4.	Possible LPP procedures
5.	On-demand DL-PRS reconfiguration procedures
6.	LPP procedures and possible NRPPa procedures
7.	Nlmf_Location_DetermineLocationResponse
8.	LCS Service Response
9.	Possible On-demand DL-PRS reconfiguration procedures (possible swich-back to original DL-PRS configuration)


In our view, the procedure to decide the possible available on-demand DL-PRS should be introduced in ahead of the above steps. To be more specific, the LMF shall decides the possible available on-demand DL-PRS configuration based on the available DL-PRS resources and gNB capabilities. 
The detailed overall procedure is illustrated as follows：
[image: ]
Figure 1 overall procedure of on-demand PRS
1. The LMF decides the possible available on-demand DL-PRS based on the available DL-PRS resources and capabilities of TRP(s).
2a. The LMF provides the possible available on-demand DL-PRS to UE by LPP ProvideAssistanceData message, which may contain a set of possible on-demand DL-PRS configurations, where each configuration has an associated identifier.
2b. The LMF requests the TRP(s) to broadcast the possible available on-demand DL-PRS by posSIB.
3. For the UE initiated on-demand PRS, the UE sends the preferred on-demand PRS configuration to LMF by 
 LPP RequestAssistanceData message, which may contain identifier(s) received in step 2.
4. The LMF determines new PRS configuration.
5. The LMF sends the new PRS configuration request to the related TRP(s);
6. The TRP(s) feedback the on-demand PRS response to LMF;
7. LMF activates the updated PRS configuration to UE by LPP ProvideAssistanceData message, which may contain an identifier associate with a PRS configuration received in step 2 or the ACK for the on-demand PRS request in step 3.
Proposal 1: The LMF should decide the possible available on-demand DL-PRS at the very beginning, e.g., based on the available DL-PRS resources and capabilities of TRP(s).
Proposal 2: The activation of on-demand PRS from LMF to UE may contain an identifier associate with a PRS configuration or the ACK for the on-demand PRS request.
Proposal 3: The activation of on-demand PRS can be sent to UE via LPP ProvideAssistanceData message.
Proposal 4: Capture the overall procedure of on-demand PRS into the stage 2 specification.
2.2 Configuration of on-demand PRS
After the UE get the configuration of possible available on-demand DL-PRS, the UE should store it for the measurement at some future time. Therefore, a timer should be introduced. Before the timer expires, the UE shall use it for the procedure of on-demand PRS. Meanwhile, the configuration of possible available on-demand DL-PRS containing the PRS configuration of some TRPs is valid within a specific area. When the UE get out of the area due to mobility, the configuration will turn invalid.
Proposal 5: The configuration of possible available on-demand DL-PRS is valid within a specific area and period.
Including some explicit parameter in the on-demand PRS configuration request (i.e. step 3 in Figure 1) may increase the flexibility of on-demand PRS. However, to ensure that the LMF can handle the requests from multiple UEs, only a subset of parameters in LPP IE NR DL-PRS-AssistanceData can be on-demand. The subset of parameters may rely on RAN1 decision.
Proposal 6: For the UE initiated on-demand PRS, some explicit parameter can be included in the on-demand PRS configuration request.
Further, to support mobility, the configuration of possible available on-demand DL-PRS may include a list of available PRS configurations associated with different area. For instance, in Figure 2, the available on-demand DL-PRS configuration (i.e. list 1) of TRP1~3 can associate with Area 1 and the available on-demand DL-PRS configuration (i.e. list 2) of TRP 4~6 can associate with Area 2. When the target UE is served by TRP1, the UE can request the preferred PRS configuration in list 1. After the UE moves from Area1 to Area 2 and served by TRP4, the UE can request the preferred PRS configuration in list 2. With this, the configuration of possible available on-demand DL-PRS of different areas can be send to target UE at once.
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Figure 2 overall procedure of on-demand PRS
Proposal 7: The configuration of possible available on-demand DL-PRS can including a list of available PRS configurations associated with different area.
2.3 Failure of on-demand PRS
As illustrated in Figure 1, LMF shall activates the updated PRS configuration to UE after the TRP response to the LMF that the requested on-demand PRS is acknowledged. In this case, the activation information can be an identifier associate with a PRS configuration stored in the UE or an ACK for the UE initiated on-demand PRS request. 
[bookmark: _Toc12618268][bookmark: _Toc37681190][bookmark: _Toc46486762][bookmark: _Toc52547107][bookmark: _Toc52547637][bookmark: _Toc52548167][bookmark: _Toc52548697][bookmark: _Toc67780787]If the TRP rejects the request of PRS configuration update in step 6 due to own reason, e.g., available DL-PRS resources change, the LMF should send an LPP ProvideAssistanceData message to UE to inform the failure of on-demand PRS with the cause ‘assistanceDataSupportedButCurrentlyNotAvailableByServer’ in the corresponding location method. 
Meanwhile, to avoid the target UE request for the on-demand PRS again soon after the former request fails, one timer can be configured along with the error cause in the ProvideAssistanceData message. The UE can request for another on-demand PRS when the timer expires.
	[bookmark: OLE_LINK24][bookmark: OLE_LINK31]–	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-On-Demand-PRS-Request-Timer		NR-On-Demand-PRS-Request-Timer		OPTIONAL,
	
}

-- ASN1STOP


Proposal 8: If the requested on-demand PRS is not available, the LMF shall return an error indication and a timer to prevent the UE requesting for on-demand PRS again in a specific duration.
3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: The LMF should decide the possible available on-demand DL-PRS at the very beginning, e.g., based on the available DL-PRS resources and capabilities of TRP(s).
Proposal 2: The activation of on-demand PRS from LMF to UE may contain an identifier associate with a PRS configuration or the ACK for the on-demand PRS request.
Proposal 3: The activation of on-demand PRS can be sent to UE via LPP ProvideAssistanceData message.
Proposal 4: Capture the overall procedure of on-demand PRS into the stage 2 specification.
Proposal 5: The configuration of possible available on-demand DL-PRS is valid within a specific area and period.
Proposal 6: For the UE initiated on-demand PRS, some explicit parameter can be included in the on-demand PRS configuration request.
Proposal 7: The configuration of possible available on-demand DL-PRS can including a list of available PRS configurations associated with different area.
Proposal 8: If the requested on-demand PRS is not available, the LMF shall return an error indication and a timer to prevent the UE requesting for on-demand PRS again in a specific duration.
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