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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the WID[1], one objective of Rel-17 NR positioning enhancements is:
· 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 provide some analysis and discussion on LMF-initiated request of on-demand DL PRS transmission.
2 Discussion
According to the email discussion of RAN2 [2], as UE-initiated and LMF-initiated cases are similar anyway, there is a proposal to prioritize LMF-initiated PRS request procedure. Also, based on the conclusion of RAN2: 
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.
Therefore, LMF initiated on-demand PRS request/response procedure should be considered firstly. An example of LMF initiated on-demand PRS procedure is shown in Figure 1.


Figure 1: Procedures of LMF initiated on-demand PRS request
(1) What can be requested by LMF initiated on-demand PRS
Considering what can be requested by LMF initiated on-demand PRS request, according to the email discussion of RAN2 at last meeting [2], there are some proposals as follows：
· Beam ON/OFF request
· ON/OFF request for PRS request
· Configuration index
· Explicit PRS configuration, e.g., periodicity, bandwidth, repetition, etc
· Start Time and validity time
But majority of companies think that these are mostly RAN1-related parameters and should be decided there. Therefore, it is proposed that RAN3 waits for further discussion of RAN1/2 to decide which parameters need to be introduced into NRPPa specification.
Proposal 1: RAN3 to wait for further discussion of RAN1/2 to decide which parameters need to be introduced into NRPPa specification.
(2) When to initiate the on-demand PRS request
UE may provide some assistance information via ProvideLocationInformation message to LMF, before LMF may initiate the on-demand PRS request to the NG-RAN node based on such assistance information. For example, UE can provide its beam index relation information to LMF so that LMF can request the NG-RAN node to transmit the PRS indicating directions. Of course, this part also requires further discussion by RAN2. 
Therefore, it is proposed that RAN3 waits for further discussion of RAN2 to determine whether the triggering condition of on-demand PRS request should be reflected in NRPPa specification.
Proposal 2: RAN3 to wait for further discussion of RAN2 to determine whether the triggering condition of on-demand PRS request should be reflected in NRPPa specification.
(3) How to transmit the on-demand PRS request/response
For LMF initiated on-demand PRS request to NG-RAN node, the interaction between LMF and NG-RAN node is via NRPPa messages. Thus, RAN3 needs to discuss using which procedure to transmit these on-demand parameters. 
There are two possible solutions to be discussed in RAN3, one option is to reuse the existing NRPPa procedure, e.g., TRP information request/response procedure, or positioning information request/response procedure. Another option is to define a new NRPPa procedure to support on-demand PRS configuration. 
The difference between the two options mainly is degree of impact on the specification. The former has less impact on NRPPa specification, but it is not as independent as the latter.
Further discussion is needed on how to transfer the on-demand parameters, reuse existing NRPPa signallings or new NRPPa procedure.
Proposal 3: Further discussion is needed on how to transmit the on-demand PRS request/response, reuse existing NRPPa procedures or use new defined NRPPa procedure. 
In addition, RAN2 has discussed that gNB/TRPs can provides a selected set of PRS configurations from which the LMF/UE can select to request on-demand. For this issue, there are two possible options for the LMF initiated procedure, one option is to specify such procedure in NRPPa specification, and the other is to use static configuration way, where available resources are configured in advance via OAM.
Above all, further discussion is needed on how to provide a selected set of PRS configurations to LMF, via NRPPa signalling or via OAM.
Proposal 4: Further discussion is needed on how to provide a selected set of PRS configurations to LMF, via NRPPa or OAM.
3 Conclusion
In the previous sections we made the following observations and proposals:
Proposal 1: RAN3 to wait for further discussion of RAN1/2 to decide which parameters need to be introduced into NRPPa specification.
Proposal 2: RAN3 to wait for further discussion of RAN2 to determine whether the triggering condition of on-demand PRS request should be reflected in NRPPa specification.
Proposal 3: Further discussion is needed on how to transmit the on-demand PRS request/response, reuse existing NRPPa procedures or use new defined NRPPa procedure. 
Proposal 4: Further discussion is needed on how to provide a selected set of PRS configurations to LMF, via NRPPa or OAM.
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