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Introduction
During the RAN2#113-bis-e meeting [1], the following agreements were made:

	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.



During the RAN2#114-e meeting [2], the following agreements were made:

	Agreements:
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.)



This contribution discusses some of the open issues related to the support of the on-demand DL-PRS in Rel-17. 
On-demand DL-PRS Discussion
Triggering Criteria
The triggering criteria determines when the UE/LMF should request the updated DL-PRS configuration parameters. The on-demand DL-PRS feature can be based on the following triggers in the case of:
1. UE-initiated on-demand DL-PRS: 
a. UE/internal LCS client updating the UE with new positioning QoS requirements based on, e.g.:
i. Horizontal and vertical accuracy requirements during an ongoing/active LPP session.
ii. Response times
b. Positioning Measurement quality, e.g., based on LOS/NLOS indication, timing quality, etc.
c. Change in radio conditions, e.g., Beam-failure during an ongoing/active LPP session. 
d. Based on the course location of the UE, e.g., UE reported beam/TRP IDs (for network efficiency)
2. LMF-initiated on-demand DL-PRS: 
a. External LCS clients updating the LMF with new positioning QoS requirements based on, e.g.:
i. Horizontal and vertical accuracy requirements during an ongoing/active LPP session.
ii. Response times
b. Positioning measurement quality, e.g.  based on LOS/NLOS indication, timing quality, etc.
c. Change in radio conditions, e.g., Beam-failure during an ongoing/active LPP session. 
d. Network efficiency for beams carrying DL-PRS transmissions, where an example can be based on the addition (turning on), removal (turning off), or switching of beams transmitting DL-PRS. 
i. Based on UE feedback via measurements, reported beam IDs and any other relevant assistance information.
In the case of UE-initiated on-demand DL-PRS, it should be possible for the UE to trigger an on-demand PRS configuration based on a set of specified criteria. Such triggered events can be based on the given radio conditions experienced by the UE, e.g., poor link quality, beam failure at the UE and/or LOS/NLOS measurements, which is different from the triggers determined by the application QoS criteria. 
Furthermore, lack of specification of the triggering criteria for UE-initiated on-demand PRS request may be inconsistent across UE implementations, which can cause an issue in terms of the frequency of transmitting the on-demand PRS request to the network. In terms of scale, multiple varying UE implementations can result in undesired triggering of on-demand PRS request by many UEs, creating a network signalling overhead issue.
At the same time, the LMF-initiated triggered criteria is similar to the current handling of the DL-PRS configuration signalling over NRPPa by the LMF and can be left up to network implementation.
Proposal 1: RAN2 to specify UE-initiated trigger criteria in the Stage 2 description based on at least measurement quality and change/disruption in radio conditions, e.g., beam failure, LOS/NLOS measurements.
Proposal 2:  LMF-initiated triggering criteria can be left up to network implementation.
RRC_INACTIVE on-demand DL-PRS support 
The supported states of on-demand DL-PRS is an important aspect of discussion given the parallel agenda item on RRC_INACTIVE positioning. The following cases are considered:
· For on-demand DL-PRS assistance data transfer in RRC_INACTIVE state:
· UE-initiated- UE can request an updated posSIB, e.g., posSibType6-1 containing NR-DL-PRS-AssistanceData. This can be supported using existing on-demand request signalling mechanisms.
· LMF-initiated- The LMF can broadcast the relevant posSIBs with updated DL-PRS configuration.

Observation 1: Existing on-demand SI request mechanisms can used to convey the on-demand DL-PRS request and receive a broadcast posSIB with an updated DL-PRS configuration.

However, it is noted that the above existing signalling mechanisms only support a broadcast solution and not a dedicated delivery of on-demand DL-PRS information to a single UE in RRC_INACTIVE. In addition, LMF assistance information (UE feedback) to provide an updated DL-PRS configuration should also be supported in RRC_INACTIVE state. Such DL/UL NAS messages for on-demand DL-PRS can be supported via the SDT framework. 

Proposal 3: RAN2 to support dedicated delivery of assistance data (DL) and UE assistance/feedback (UL) for on-demand DL-PRS in RRC_INACTIVE state. SDT framework can be used to support these mechanisms.
UE-initiated Request
The UE-initiated request for on-demand DL-PRS should be applicable to MO-LR, when triggered for UE-based positioning. This request could be triggered from the LCS internal client residing within the UE. Currently, the UE requests assistance data according to the adapted procedure shown in Figure 1 in TS37.355.
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[bookmark: _Ref68089906]Figure 1: LPP Request and Provide Assistance Data procedures
According to Figure 1, the assistance data that is transferred in Step 2 from the LMF to UE includes data that should match or be a subset of the assistance data requested in step 1, e.g., if the UE requests DL PRS assistance data. Any further assistance data transferred to the UE from the LMF (Step 3) should be a match or be a subset of the request received from the UE. 
In the case of on-demand DL-PRS, the UE should be able to initiate a request for an update of the previous assistance data (DL-PRS) configuration, more specifically the DL-PRS assistance data should at least be related to the following IEs:
· Multi-RTT (nr-Multi-RTT-RequestAssistanceData-r16)
· DL-AoD (nr-DL-AoD-RequestAssistanceData-r16)
· DL-TDOA (nr-DL-TDOA-RequestAssistanceData-r16)

The LMF needs to do the necessary message exchange with the serving or neighbouring gNBs/TRPs in order to provide the updated DL-PRS configuration. Therefore, it seems reasonable that the on-demand DL-PRS can be requested per positioning method based on the existing mechanism.

Proposal 4: UE can at least request an updated DL-PRS configuration per positioning method.
LMF-initiated Request
Assistance Information from gNB to LMF
Resource allocation information available at the gNB can assist the LMF in providing more dynamic DL-PRS configurations such as aperiodic PRS for one-shot location estimations. This is also beneficial from a latency point of view, where aperiodic DL-PRS resources can be measured and reported to the LMF, which increases the overall flexibility of the positioning framework.
The gNB can also share a PRS configuration set with the LMF/UE (via the LMF), which can then be selected based on criteria. An easier way to facilitate this mechanism would be to enable the gNB prioritize the PRS configuration set based on the resource allocation status at the gNB, which would then be used a guideline for selection of the DL-PRS configuration set. 
Proposal 5: Support aperiodic on-demand DL-PRS configurations to increase flexibility and support one shot location estimation.
Proposal 6: The gNB may share prioritized a DL-PRS configuration set with the LMF based on its current resource allocation status and forward this to the UE for selection.
Assistance Information from UE to LMF
UE assistance information/feedback can help the LMF optimize the DL-PRS transmissions relative to the approximate location of the UE. We consider the following UE assistance/feedback relevant in assisting the LMF to activate/deactivate DL-PRS transmissions or provide an updated DL-PRS configuration. 
· Course location information which can be provided via LPP ProvideLocationInformation message, based on the following:
· Beam/Group of beam indices distinguished by an ID
· RRM measurements (already supported)
· Change in radio conditions or measurement quality, which can be indicated via:
· Measurement quality metrics such as LOS/NLOS indication, timing quality, etc.
· Beam failure indication can be signaled to LMF directly along with candidates beam for reselection, which may/may not be scheduled with DL-PRS resources.

Proposal 7: Support the following UE assistance information to LMF for providing an updated DL-PRS configuration:
· Indication of course location information, e.g., E-CID, TRP/beam (group) indices.
· Indication of change in radio conditions, e.g., beam-failure indication, candidate beams for re-selection.
· Indication of measurement quality metrics such as LOS/NLOS and other relevant quality estimates to LMF.
Conclusions
This contribution has noted the following observations with regard to the on-demand DL-PRS feature:
Observation 1: Existing on-demand SI request mechanisms can used to convey the on-demand DL-PRS request and receive a broadcast posSIB with an updated DL-PRS configuration.
Based on the aforementioned discussions, the following on-demand DL-PRS proposals are presented:
Proposal 1: RAN2 to specify UE-initiated trigger criteria in the Stage 2 description based on at least measurement quality and change/disruption in radio conditions, e.g., beam failure, LOS/NLOS measurements.
Proposal 2:  LMF-initiated triggering criteria can be left up to network implementation.
Proposal 3: RAN2 to support dedicated delivery of assistance data (DL) and UE assistance/feedback (UL) for on-demand DL-PRS in RRC_INACTIVE state. SDT framework can be used to support these mechanisms.
Proposal 4: UE can at least request an updated DL-PRS configuration per positioning method.
Proposal 5: Support aperiodic on-demand DL-PRS configurations to increase flexibility and support one shot location estimation.
Proposal 6: The gNB may share prioritized a DL-PRS configuration set with the LMF based on its current resource allocation status and forward this to the UE for selection.
Proposal 7: Support the following UE assistance information to LMF for providing an updated DL-PRS configuration:
· Indication of course location information, e.g., E-CID, TRP/beam(group) indices.
· Indication of change in radio conditions, e.g., beam-failure indication, candidate beams for re-selection.
· Indication of measurement quality metrics such as LOS/NLOS and other relevant quality estimates to LMF. 
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