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1 Introduction 
In WID[1], one of the objectives is to study the on-demand PRS to improve the UE and network efficiency:
· 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]
· 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 support of on-demand PRS as well as related procedure.
2 Discussion
As discussed in SI phase, on-demand PRS can bring a number of benefits from upper layer perspective: 
· Efficiency: 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. In case of beamformed DL-PRS, DL-PRS transmission in all beam sweeping directions may result in an unnecessary transmission of DL-PRSs.

· Latency: The current DL-PRS configuration may not be sufficient to meet the response time requirements of the LCS client; e.g., may have a too large periodicity.

· Accuracy: The current DL-PRS configuration may not be sufficient to meet the accuracy requirements of the LCS client; e.g., may have a too small bandwidth, too few repetitions, etc.
Observation 1 The on-demand PRS is beneficial for efficiency, latency and accuracy perspective.
2.1 Procedure of on-demand PRS
For supporting the on-demand PRS, the basic signal flow is given below:
1. UE/LMF triggers the on-demand PRS request based on the current positioning requirements (i.e. accuracy requirement), previous measurement result, etc;
1a. for UE-initiated on-demand PRS, UE sends the on-PRS request to LMF including the preference on PRS configuration. This can be utilized in both UE-based/assisted methods since UE has the measurement result of the DL-PRS. The PRS configuration suggestion which in line with UE requirement can be included to reduce the waste of resource/power, and improve positioning accuracy;
1b. for LMF-initiated on-demand PRS, the on-demand PRS request is triggered by LMF. LMF adjust the PRS configuration based on the measurement result submitted by UE as well as the accuracy requirement;
2. With the received on-demand request, LMF request the PRS configuration update to the gNB/TRPs who actually generate the PRS configurations;
3. If gNB/TRPs can support the PRS update requested by LMF, the PRS reconfiguration acknowledge will be sent to LMF;
4. The LMF sends the updated PRS configuration back to UE.
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Figure 1 On-demand PRS 

Proposal 1 On-demand PRS procedure shown in the figure can be studied as a baseline.

For 1b, 2 and 3, considering the NRPPa signalling for LMF-based recommendation and PRS reconfiguration request/acknowledge is in RAN3 scope, the detailed work should be left to RAN3.
Observation 2 The NRPPa signalling for LMF-based recommendation and PRS reconfiguration request/acknowledge is in RAN3 scope.
Proposal 2 RAN2 study on-demand PRS request including assistance information from UE, and leave the on-demand PRS request from LMF as well as PRS reconfiguration request/acknowledge to RAN3. 
2.2 Trigger of on-demand request

As agreed in last meeting, same framework will be used for both UE-initiated and LMF-initiated on-demand PRS request. For UE-initiated on-demand PRS request, one issue is how much control the network has. Common understanding is UE trigger on-demand once the current PRS config does not fufill UE’s requirement. How to define the criteria still need further study, i.e. how to estimate whether the position QoS has been fulfilled. Considering the limited meetings and large WI scope, we prefer to following the simplest way, i.e. left it to UE implementation. 
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.
Observation 3 Defining the criteria of the on-demand request trigger requires further study.

Proposal 3 It is left to UE implementation to trigger the request for UE-initiated on-demand PRS.
2.3 Content of On-demand PRS request
In current specification, the DL-PRS configuration is configured by LMF through LPP message, i.e. ProvideAssistanceData message. And for on-demand PRS, companies have reach consensus that it is used to apply a PRS configuration update in the case that no UE positioning is required during a particular time or the current DL-PRS configuration may not be sufficient to meet the accuracy requirements of the LCS client. Then how to request/what to include in the on-demand PRS request is questionable.
· One way is to carry the preferred configuration in an explicitly way, i.e. UE sends the updated PRS configuration to LMF directly, the configuration may include:
· transmission occasion;
· periodicity;
· repetition;
· transmission duration;
· recommended TRPs;
· number of symbols;
· preferred gNBs/TRPs info;
While this approach may cause extra LPP signalling overheads if UE trigger on-demand PRS request frequently since UE need to transmit the suggested PRS configuration for each on-demand PRS request and what parameter can be carried in the on-demand request is RAN1 scope.
Proposal 4 It is up to RAN1 to decide which PRS parameter can be carried in the request for UE-initiated on-demand PRS.

Proposal 5 RAN2 send LS to RAN 1 on the content of on-demand PRS request.
· Another one is to indicate a configuration index in the on-demand PRS request. For instance, a pre-configured mapping between PRS configuration and index can be provided to UE in advance, and UE send the on-demand request including only the configuration index to LMF when required, which can largely reduce the signalling overhead of the LPP messages.
Proposal 6 Both explicit PRS configuration and configuration index can be carried in on-demand request. 

Proposal 7 If on-demand PRS request including configuration index is agreed, the mapping between PRS configuration and index should be distributed to UE in advance. 
3 Conclusion
Based on the discussion above, we have the following observations:
Observation 1
The on-demand PRS is beneficial for efficiency, latency and accuracy perspective.
Observation 2
The NRPPa signalling for LMF-based recommendation and PRS reconfiguration request/acknowledge is in RAN3 scope.
Observation 3
Defining the criteria of the on-demand request trigger requires further study.


Based on the discussion above, we propose:
Proposal 1
On-demand PRS procedure shown in the figure can be studied as a baseline.
Proposal 2
RAN2 study on-demand PRS request including assistance information from UE, and leave the on-demand PRS request from LMF as well as PRS reconfiguration request/acknowledge to RAN3.
Proposal 3
It is left to UE implementation to trigger the request for UE-initiated on-demand PRS.
Proposal 4
It is up to RAN1 to decide which PRS parameter can be carried in the request for UE-initiated on-demand PRS.
Proposal 5
RAN2 send LS to RAN 1 on the content of on-demand PRS request.
Proposal 6
Both explicit PRS configuration and configuration index can be carried in on-demand request.
Proposal 7
If on-demand PRS request including configuration index is agreed, the mapping between PRS configuration and index should be distributed to UE in advance.
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