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1 Introduction
In RAN2#115-e meeting [1], the following agreements were made:
	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.


In this contribution, we discuss the procedures for on-demand PRS that can be specified for DL+UL based positioning.

2 Discussion
2.1. On-demand PRS for DL+UL based positioning
For DL+UL based positioning (e.g. multi RTT), the UE and RAN determine the measurements related to the time difference between the reception of PRS and transmission of SRS for positioning (SRSp). However, DL+UL based positioning method results in additional latency due to configuration of PRS and SRSp and transmission of both PRS and SRSp for determining the time difference/RTT at UE and RAN.
The latency can be even higher when reconfiguring the PRS/SRSp, after determining that the measurements made at different TRPs/gNBs and UE are not sufficient for accurately estimating the UE location. 

Observation 1: 
Reconfiguring the PRS/SRSp configurations reactively based on measurements at UE and TRPs/gNBs can result in significantly high latency 

In these scenarios, a mechanism for the UE to assist the LMF in determining the PRS configurations/parameters by sending the on-demand PRS based on different triggering conditions provided to UE is beneficial. In addition to PRS, the UE can also assist in determining the SRSp configuration at gNB based on detection of similar triggering conditions. 

The LMF can provide to UE the PRS configurations/parameters for on-demand PRS, either via dedicated LPP message or via posSIB. Similarly, the gNB can provide the SRSp configurations in RRC signalling to UE for UL-SRSp transmission. 
For DL-PRS, the LMF can provide to UE the triggering conditions indicating the measurements to be made (e.g. RSRP, TDoA, LOS/NLOS, multipaths) by UE or the positioning QoS parameters (accuracy, measurement latency) evaluated by UE. Triggering conditions can be the related to the validity conditions (e.g. area validity, time validity) which are used for deciding whether any of the preconfigured PRS configutions/parameters are valid for usage. The UE can then identify the PRS configurations/parameters in on-demand PRS based on detection of the triggering conditions. 
For UL-SRSp, similar triggering conditions can be provided by LMF/gNB to UE for identifying the SRSp configurations that can be used by UE in UL. For example, the UE can use the triggering conditions for sending on-demand PRS for DL-PRS, e.g. based on RSRP measurements made on PRS received from a set of gNBs/TRPs, to identify the SRSp configuration to use when transmitting the UL-SRSp to the same set of gNBs/TRPs. The triggering conditions for SRSp configurations can be provided either via LPP messages or RRC signalling. Alternatively, the LMF can configure the triggering conditions at gNBs/TRPs (via NRPPa) that can be used by serving gNB for determining which of the SRSp configurations (e.g. semi-persistent SRSp) to be triggered at UE based on the measurements made on the SRSp transmitted by UE.      

The UE can send the on-demand PRS at different stages of the multi-RTT procedure to ensure accurate and timely measurement of PRS at UE and SRSp at TRPs/gNBs. For example, the UE can send the on demand PRS request depending on the status of measurements made on PRS. Alternatively, to prioritize processing of UL transmission, the UE can send the on demand PRS request after transmission of SRSp. Thus, the stages in the multi-RTT procedure for sending on-demand PRS can include after receiving PRS configuration, after performing measurements on PRS and after transmitting SRSp.
Observation 2: 
A UE can send a request for reconfiguration of PRS at different stages in multi-RTT (e.g. after receiving PRS configuration, after performing measurements on PRS, after transmitting SRSp)
For DL+UL based positioning, the triggering conditions for sending on-demand PRS can be based on comparison of the possible PRS configurations that are non-overlapping with SRSp configurations. The triggering conditions for on-demand PRS for DL+UL based positioning can be provided to UE as assistance data via LPP signalling and/or RRC signalling.
Proposal 1: 
RAN2 supports on-demand PRS for DL+UL positioning method
Proposal 2: 
Support triggering conditions (e.g. parameters and thresholds) that can be by UE for sending on-demand PRS to request for updating PRS configuration and/or SRSp configuration for DL+UL positioning 
Proposal 3: 
Triggering conditions for supporting on-demand PRS for DL+UL positioning are provided to UE as assistance information in LPP message and/or in RRC signalling
In Multi-RTT positioning, the DL and UL channels will experience similar channel conditions, where LOS and NLOS paths can be present in both DL and UL channels. The information related to channel characteristics determined through UL channels (e.g. during SRSp transmission) can be useful for the LMF or RAN to configure PRS or SRSp, respectively. 
For example, taking advantage of channel reciprocity, the gNB can update spatial relation of SRSp dynamically, after reception of SRSp, and indicate to UE on the AoA information of SRSp. The gNB can associate the received SRSp with a PRS or CSI-RS beam and provide the association information to UE. With the availability of such information, the UE will be able to understand the path information of the channel, which can possibly be applied when supporting UE-based positioning or when determining the information to indicate on on-demand PRS (e.g. ID of suitable PRS configuration) 
Observation 3: 
The reciprocity of DL and UL channel conditions (e.g. LOS/NLOS are present in DL and UL) can be useful for improving accuracy of DL+UL based positioning method

Proposal 4: 
RAN2 supports dynamic updating of spatial relation between SRSp and PRS in a DL+UL positioning method with on-demand PRS
Conclusion
In this contribution, the following observation were made on: 

Observation 1: 
Reconfiguring the PRS/SRSp configurations reactively based on measurements at UE and TRPs/gNBs can result in significantly high latency 

Observation 2: 
A UE can send a request for reconfiguration of PRS at different stages in multi-RTT (e.g. after receiving PRS configuration, after performing measurements on PRS, after transmitting SRSp)
Observation 3: 
The reciprocity of DL and UL channel conditions (e.g. LOS/NLOS are present in DL and UL) can be useful for improving accuracy of DL+UL based positioning method
Based on these observations, the following conclusions were made:
Proposal 1: 
RAN2 supports on-demand PRS for DL+UL positioning method
Proposal 2: 
Support triggering conditions (e.g. parameters and thresholds) that can be by UE for sending on-demand PRS to request for updating PRS configuration and/or SRSp configuration for DL+UL positioning 
Proposal 3: 
Triggering conditions for supporting on-demand PRS for DL+UL positioning are provided to UE as assistance information in LPP message and/or in RRC signalling
Proposal 4: 
RAN2 supports dynamic updating of spatial relation between SRSp and PRS in a DL+UL positioning method with on-demand PRS
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