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1. Background 
[bookmark: _Hlk30969022]RAN2 sends a LS to RAN1 to inform the agreements achieved in RAN2#114-e meeting and also asks RAN1 to provide a list of parameters for on-demand DL-PRS [1]:  
		- The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible.
- Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
- This new LPP assistance data IE can be included in an LPP Provide Assistance Data message and/or a new posSIB.
- The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
· Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
· Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
· TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)


 In addition, RAN2 expects that RAN1 shall define and specify parameters for support of on-demand DL-PRS request as needed.

RAN1 is requested to define and provide the list of parameters for on-demand DL-PRS and inform RAN2 accordingly.


In this contribution, we will discuss the specific parameters can be requested for on-demand PRS. 
2. Discussion
[bookmark: _Hlk60832568]The PRS configuration has a large set of parameters. When we are identifying the potential list of parameters for on-demand PRS, the following general principles should be followed:
· P1: The list of parameters should be minimized as much as possible in order to keep the signaling with a low overhead.
· P2: UE can get sufficient information to make a good decision on the good value(s) of the chosen parameter. 
· P3: There will no much additional complexity at UE side to decide the recommended values of the chosen parameters.
Based on the above-mentioned parameters, we discuss the potential parameter one by one: 
· the start time and duration (validity window): The on-demand DL PRS may not be always available as it is only transmitted based on request from UE/LMF. Thus, the first questions are when the on-demand PRS will start and how long it will be.
· TRP information: The distance between UE and TRPs may affect the accuracy of positioning measurement. If a UE receives DL PRS from TRP 1-3 with good quality but receives DL PRS from TRP 4 with poor quality, then the DL RS measurement result associated with TRP4 may suffer a large uncertainty. In order to improve the accuracy, the UE may request more DL PRSs from TRP 4. Thus, it would be beneficial to allow UE request on-demand PRS from some given TRP(s).
· Positioning Frequency layer (PFL) information: In Rel-16 positioning, a UE may be configured with multiple positioning frequency layers. Since different PFLs may be in different frequency bands, the corresponding pathloss and interference may be quite different. As a result, the accuracy of measurement results in different PFL may be varying. From UE perspective, it may request more DL PRS transmission on the FPL(s) that suffers poor radio quality. Thus, it would be beneficial to allow UE request on-demand PRS on some given PFLs.
· Periodicity: More frequent DL PRS transmission in a short period can offer more opportunities for UE to get more measurement samples, and UE can improve the measurement accuracy or positioning accuracy by utilizing more samples, e.g., average of more samples for the reported result. Moreover, more frequent DL PRS transmission can reduce the latency of positioning measurement as well.
· Repetition: In addition to the periodicity, repetition can control the DL PRS transmission occasions with a smaller granularity. That is to say, by changing the configuration of repetition, the frequency of DL PRS transmissions within a periodicity can be adjusted accordingly. Thus, requesting a different configuration of repetition can potentially improve the positioning accuracy and/or latency as well.
· Number of symbols: Different numbers of symbols for a DL PRS resource will lead to different accuracy of measurement results. In this sense, the configuration of symbol number for a DL PRS resource is an add-on tool on top of the configuration of periodicity and repetition. Thus, it is also beneficial for UE to request a different configuration of symbol number in some cases. 
· Bandwidth: It is well-known that the bandwidth of DL PRS will limit the resolution of DL positioning measurement, leading to an upper bound of positioning accuracy. Thus, a proper configuration of bandwidth will heavily impact the positioning performance in practical deployment. Accordingly, it is beneficial for a UE to request a larger bandwidth of DL PRS for better positioning accuracy. On the other side, in order to save the power consumption, a UE may also request a smaller bandwidth of DL PRS if the positioning performance can be ensured, e.g., when UE is near to the associated TRPs.
· Muting pattern: The main motivation of muting pattern is to coordinate the DL PRS transmissions from different TRPs and suppress the potential muting interference between different TRPs. For FR2, analog beam is widely used for DL transmission. The location of a UE will determine the good DL Tx beams for the associated TRPs. Thus, when a UE is moving, the good DL Tx beams may be changed, thereby leading to the change of muting interference between these good DL Tx beams. Accordingly, muting pattern can be optimized to better match the muting interference. 
· QCL information: For FR2, analog beam is widely used for DL transmission. Thus, when a UE is moving, the suitable beam from a given TRP may be changed. In practical deployment, UE will know better information of the DL Tx beams than LMF. Thus, it would be beneficial to allow UE to request the update of QCL information for some DL PRS resource(s)
In summary, we have the following proposal:
Proposal 1: Regarding the list of parameters for on-demand PRS requested by RAN2 LS, RAN1 recommends the following parameters:
· the start time and duration (validity window)
· TRP information
· Positioning Frequency layer (PFL) information
· Periodicity
· Repetition
· Number of symbols
· Bandwidth
· Muting pattern
· QCL information

3. Conclusion
In this contribution, we discussed the potential list of parameters for on-demand DL-PRS according to RAN2 LS. Based on the discussion, we have the following proposals:
Proposal 1: Regarding the list of parameters for on-demand PRS requested by RAN2 LS, RAN1 recommends the following parameters:
· the start time and duration (validity window)
· TRP information
· Positioning Frequency layer (PFL) information
· Periodicity
· Repetition
· Number of symbols
· Bandwidth
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