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1 Introduction

In RAN2#116bis-e meeting [1], the following agreements were made:
Agreements:

If the LMF indicates predefined configurations, the UE can request them via LPP RequestAssistanceData.

Agreement:

LPP signalling supports index-based and explicit request of DL-PRS parameters from the UE.  The UE is not required to implement requesting explicit parameters and the LMF is not required to grant them if the UE does request.

In this contribution, we discuss the remaining issues for supporting UE-initiated on-demand PRS for DL-based positioning.
2 Discussion
2.1. On-demand PRS for DL-based positioning
Some of the remaining issues on UE-initiated on-demand PRS which are indicated in the [Pre117-e][608][POS] open issues email discussion [2], and discussed in this contribution are as follows:
· On-demand PRS request for preferred PRS configuration and PRS parameters

· Parameter sets that can be requested with on-demand PRS
· Response from LMF for UE-initiated on-demand PRS
PRS configurations/parameters indicated in on-demand PRS

In previous RAN2 meetings [1][3], it was agreed that the UE can be provided by LMF with different pre-defined on-demand PRS configurations via LPP Provide Assistance Data message and/or posSIB. The UE can send an on-demand PRS (e.g. in LPP RequestAssistanceData message) for requesting a PRS configuration or PRS parameters. Based on the on-demand PRS request received from UE, the decision on whether to update the PRS configuration or PRS parameters can be up to the LMF.  

The pre-defined on-demand PRS configurations/parameters received by UE can be considered to be valid for usage at the time of reception of assistance data and when sending the on-demand PRS since they may be used within the current LPP session or when establishing a new LPP session with an MO-LR request (e.g. when receiving the PRS configurations/parameters via posSIB). 
In another scenario, where the pre-defined PRS configurations/parameters are not available or not provided to UE, it may still be beneficial for the UE to indicate the PRS configurations/parameters that may be preferred by UE. For example, a UE performing measurements of DL-PRS may determine that the measurements are insufficient for meeting the positioning accuracy requirement. In this case, the UE should be able to indicate in on-demand PRS request at least the preferred PRS parameters (e.g. PRS with high periodicity or high bandwidth), irrespective of whether the preferred PRS parameters are allowed or pre-defined by network. 
This is because it may be possible that the pre-defined on-demand PRS configurations/parameters received by UE in LPP dedicated signalling or via posSIB may correspond to only a subset of PRS configurations/parameters allowed and/or supported by network. The PRS configurations/parameters provided by LMF need not be exhaustive and can be entirely up to network implementation. 
Observation 1 : 
The on-demand PRS configurations/parameters received by UE in dedicated LPP signalling or via posSIB are not exhaustive and may correspond to only a subset of PRS configurations/parameters allowed and/or supported by network
It is understandable that the UE only sends the on-demand PRS request after receiving the pre-defined on-demand PRS configurations via LPP or posSIB. However, the UE can evaluate the received on-demand PRS configurations and decide to send the IDs of suitable PRS configuration/parameter in the on-demand PRS request, where the on-demand PRS request may contain preferred PRS configurations/parameters.
Proposal 1: 
UE can send on-demand PRS to request for preferred PRS configurations or PRS parameters
The UE may indicate the prefered PRS configurations/parameters (e.g. IDs), even when determining the PRS configurations are invalid (e.g. with respect to any validity conditions) or not provided to UE in the current LPP session or via posSIB. Similar reasoning can apply in the case of MO-LR where the UE may not have any pre-defined on-demand PRS configurations/parameters. In this case, the UE should be able to send a blind on-demand PRS request with MO-LR to request for PRS configuration/parameters.
Proposal 2: 
For MO-LR, UE can send a blind on-demand PRS request with MO-LR to request for PRS configuration/parameters 
Parameter sets that can be requested with on-demand PRS

The list of explicit parameters that can be requested with on-demand PRS was agreed by RAN1 during RAN1#107-e [4]. Given that the number and combination of parameters can be huge, it is more efficient for grouping the parameters into pre-defined PRS parameter sets, rather than treating and requesting each explicit parameter individually. Such sets of PRS parameters can be within a PRS configuration index. Based on the grouping, the UE can indicate the IDs of the parameter sets when sending the on-demand PRS. 
The following shows an example of how the PRS parameters (e.g. PRS resource bandwidth, PRS periodicity,… etc.), can be logically grouped in different sets and provided to the UE: 

· Set 1 of PRS parameters (Set ID 1)

· {PRS periodicity, PRS repetition factor, ….}

· Set 2 of PRS parameters (Set ID 2)

· {PRS resource bandwidth, number of frequency layers, …}

The different sets may be associated with different Set IDs, which can be pre-defined by LMF and provided to UE in assistance data. The Set IDs corresponding to the pre-defined sets of parameters can then be indicated by UE when sending the on-demand PRS. 

Observation 2: 
Given that the number and combination of explicit PRS parameters can be huge, it may be more efficient for grouping the parameters into pre-defined PRS parameter sets, rather than treating and requesting each explicit parameter individually
Proposal 3: 
Support multiple sets of on-demand PRS parameters (i.e. indentified with Set IDs) that can be provided to UE and indicated by UE when sending on-demand PRS
Response from LMF for UE-initiated on-demand PRS

After receiving the on-demand PRS from the UE, the LMF can determine whether the requested PRS configuration/parameters can be fulfilled/rejected based on a number of factors (e.g. evaluation impacts of changing the PRS configurations/parameters on other UEs), which are up to LMF implementation. 

As a response to the on-demand PRS sent by UE, the LMF can send a confirmation or rejection message (e.g. in LPP request location info message) for indicating whether or not the PRS configuration/parameter is fulfilled. The confirmation message can serve as the trigger for the UE to start performing measurements using the requested on-demand PRS configuration/parameters. For example, the confirmation message can include an ACK message or IDs of the PRS configurations/parameters that can be fulfilled. 
Observation 3: 
A confirmation message from LMF can serve as the trigger for the UE to start performing measurements using the requested on-demand PRS configuration/parameters
In the case when the UE sends the preferred PRS configuration/parameters, the confirmation message sent by LMF can include the allowed/pre-defined on-demand PRS configuration/parameters, if the preferred PRS configuration/parameters are not currently supported by network.  
When the requested on-demand PRS is unable to be fulfilled by LMF, the LMF can send a rejection message and indicate the subsequent actions that the UE can perform. For example, the LMF can indicate a re-evaluation/prohibit time duration for the UE to wait before sending another on-demand PRS. The UE can perform measurements using the existing PRS configurations during the re-evaluation time, and decide whether to resend the same on-demand PRS or send a request for new PRS configuration/parameters in the on-demand PRS, after the expiry of the timer. 
Proposal 4: 
LMF can send a confirmation/rejection indication to UE for indicating whether or not the PRS configuration/parameter indicated in on-demand PRS is fulfilled
Proposal 5: 
Support configuring a timer in UE (e.g. prohibit timer) when the LMF is unable to fulfil the on-demand PRS and/or sends a rejection indication to UE
Conclusion

In this contribution, the following observation were made on: 
Observation 1 : 
The on-demand PRS configurations/parameters received by UE in dedicated LPP signalling or via posSIB are not exhaustive and may correspond to only a subset of PRS configurations/parameters allowed and/or supported by network
Observation 2: 
Given that the number and combination of explicit PRS parameters can be huge, it may be more efficient for grouping the parameters into pre-defined PRS parameter sets, rather than treating and requesting each explicit parameter individually
Observation 3: 
A confirmation message from LMF can serve as the trigger for the UE to start performing measurements using the requested on-demand PRS configuration/parameters
Based on these observations, the following conclusions were made:
Proposal 1: 
UE can send on-demand PRS to request for preferred PRS configurations or PRS parameters
Proposal 2: 
For MO-LR, UE can send a blind on-demand PRS request with MO-LR to request for PRS configuration/parameters 
Proposal 3: 
Support multiple sets of on-demand PRS parameters (i.e. indentified with Set IDs) that can be provided to UE and indicated by UE when sending on-demand PRS
Proposal 4: 
LMF can send a confirmation/rejection indication to UE for indicating whether or not the PRS configuration/parameter indicated in on-demand PRS is fulfilled
Proposal 5: 
Support configuring a timer in UE (e.g. prohibit timer) when the LMF is unable to fulfil the on-demand PRS and/or sends a rejection indication to UE
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