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Introduction
RAN plenary #91 meeting has agreed that the following enhancements of improving network efficiency will be specified in work item [1].

· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 

In this contribution, we discuss the positioning enhancements of Rel-16 positioning techniques about on demand PRS and express our opinions.
[bookmark: _Ref490149211]Discussion
In R17 positioning study item, on-demand transmission and reception of DL PRS has recommended for normative work. And from upper layers perspective, on-demand DL PRS functionality is deemed beneficial. On-demand DL-PRS avoids unnecessary overhead, waste of energy, etc. in the case that no UE positioning is required during a particular time or in a particular area of a network. And on-demand DL PRS can also reduce the latency. Because the current DL-PRS configuration may not be sufficient to meet the response time requirements of the LCS client. And on-demand DL-PRS includes UE-initiated on-demand PRS and network-initiated on-demand PRS. 
In Rel-16, the location request can be initiated by UE and LMF. Thus, UE and LMF have the LCS requirements. And UE and LMF can trigger on-demand PRS. For the UE-initiated on-demand PRS, UE can trigger on-demand PRS by LPP message. And the existing LPP messages, i.e. the LPP provideCapabilities or the LPP RequestAssistanceData can be reused to enable on-demand PRS. 
Observation 1: The existing LPP signalling provides an on-demand PRS request by the UE to LMF via either ProvideCapabilities or RequestAssistanceData.
Considering potential enhancement needed for Rel-17, we suggest to enhance the existing LPP messages for UE to request/suggest/recommend PRS configuration.
Proposal 1: UE sends on-demand PRS requests to LMF by reusing or enhancing the existing LPP ProvideCapabilities or RequestAssistanceData. LMF then sends the on-demand PRS request to gNB.
For LMF-initiated on-demand PRS, different options for PRS request are brought up as an open question in email discussion [2]:
When it comes to LMF initiated request for on-demand PRS; there can be two different interpretations:
•	Option a: LMF dynamically varying PRS configuration.
•	Option b: LMF recommending turning on/off beams to gNB.
For the interpretation a), LMF can dynamically vary certain aspects of PRS configuration such as request for denser PRS configuration or more repetitions, shorter periodicity, different frequency region etc. depending upon UE measurements and location accuracy. 
For the interpretation b), LMF can identify that certain beams are not contributing to positioning measurements or certain beams (based upon ECID, QCL-D info) which are currently disabled and should be enabled for PRS transmission; LMF may recommend the gNBs accordingly to switch on/off PRS beams.
From our respective, there is no essential difference between two options. The slight difference is that option a) can dynamically modifies the PRS configuration, and option b) only performs a turn-on/off beam operation. Thus, we propose
Proposal 2: RAN2 to specify LMF-initiated on demand PRS by dynamically varying PRS configuration or recommending turning on/off beams.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Considering the specific signalling impact of LMF initiated on-demand PRS, both options can be supported by reusing or enhancing the existing NRPPa signalling. And the option a) also involves the enhancement of LPP signalling such as dynamically varying PRS configuration.
[bookmark: _GoBack]Proposal 3: RAN2 to inform RAN3 about the requirement of modifying NRPPa signalling to support LMF-initiated on-demand PRS.
[bookmark: _Ref528871418]Conclusions
In this contribution, we discuss the positioning enhancements of Rel-16 positioning techniques. And the proposals are given as follows:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 1: The existing LPP signalling provides an on-demand PRS request by the UE to LMF via either ProvideCapabilities or RequestAssistanceData.
Proposal 1: UE sends on-demand PRS requests to LMF by reusing or enhancing the existing LPP ProvideCapabilities or RequestAssistanceData. LMF then sends the on-demand PRS request to gNB.
Proposal 2: RAN2 to specify LMF-initiated on demand PRS by dynamically varying PRS configuration or recommending turning on/off beams.
Proposal 3: RAN2 to inform RAN3 about the requirement of modifying NRPPa signalling to support LMF-initiated on-demand PRS.
References
[1]. RP-210903, Revised WID on NR Positioning Enhancements, 3GPP TSG-RAN Plenary Meeting #91-e
[2]. R2-2101389, Report of [Post112-e][608][POS] Support of on-demand PRS, Ericson, 3GPP TSG-RAN WG2 Meeting #113-e
	2/2	
