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1. Introduction
At RAN2#113-bis-e meeting[1], we have discussed UE-initiated and LMF-initiated PRS behavior and made the below agreements:
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.
In this contribution, we propose the procedures and parameters for LMF and UE initiated on-demand DL-PRS.
2. Discussion
Both LMF initiated on-demand PRS and UE initiated on-demand PRS will be deployed in Rel-17. For LMF initiated on-demand PRS, LMF can modify PRS configuration dynamically for higher NW/UE efficiency, accuracy, or latency reduction based on the service requirement. 
The procedure of LMF-initiated request of on-demand DL-PRS is as Figure 1, where LMF transmits the request to gNBs and provides the new configuration of on-demand DL-PRS to UEs.


Figure 1 LMF-initiated request of on-demand DL-PRS
It is better to support LMF-initiated requests of on-demand DL-PRS, since no matter whether it is a MO-LR Service, NI-LR, or MT-LR Service, LMF will know the location service requirement. LMF can decide which on-demand DL-PRS should be requested considered all the requirements. Even if the original request comes from the UE, the parameters are also needed to be decided by LMF. Therefore, we think the LMF-initiate procedure can be discussed prioritized.
Proposal 1: LMF-initiated request on-demand PRS can be prioritized studied.
Based on our understanding, the only procedure difference between UE initiated and LMF initiated on-demand PRS is that UE should send the PRS reconfiguration information request to LMF for the UE initiated on-demand PRS to trigger the PRS reconfiguration. To minimize the modification of the current specification, the PRS reconfiguration request is sent from UE to LMF by using the existing LPP request assistance data message “RequestAssistanceData”. The call flow is shown below:


[bookmark: _GoBack]Figure 2 UE-initiated request of on-demand DL-PRS
Based on the request of UE, the LMF determines a new DL-PRS configuration for gNBs (serving gNB and neighbor gNB) based on a preferred PRS configuration set index request by UE. The PRS configuration set is a group of PRS configurations which includes various kind of enhanced PRS configuration combinations. The new DL-PRS configuration may use increased DL-PRS bandwidth, a longer duration of DL-PRS positioning occasions, DL-PRS transmission on new frequencies, and/or a higher frequency of DL-PRS positioning occasions, etc. The new DL-PRS configuration may be selected by index from several pre-configured sets.
Proposal 2: Support UE-initiated request PRS by sending a preconfigured set index number to LMF and LMF determines the new PRS configuration.
The LMF sends an NRPPa DL-PRS Reconfiguration Request message to each of the gNBs includes the new DL-PRS configuration determined for that gNB. The request may also include a start time for each new DL-PRS configuration and a duration. The start time can be studied without RAN1 influence.
Proposal 3: RAN2 should study start time and valid time for PRS configuration.
For LMF-initiated requests of on-demand DL-PRS, the content of the request should at least include ON/OFF request and specific parameters request. In the RAN2-113-e meeting, it was discussed that LMF recommending turning on/off beams to gNB in [2], as far as we are concerned, the ON/OFF request should not only include beam levels. For example, accuracy and power consumption for DL-PRS measurement is part of the objectives in this SI. From our point of view, it is beneficial for accuracy and power consumption if multiple frequency layers and/or multiple resource sets can be activated/muted.  
So, when on-demand DL-PRS is preconfigured, the ON/OFF request should at least turn on/off the transmission of on-demand DL-PRS, and then turn on/off transmission of on-demand DL-PRS in different levels such as frequency layer or resource set or beam level. It is mentioned that the OFF request is more reasonable to be a message to fall back to the configuration of DL-PRS which can guarantee a basic positioning requirement rather than turn off the DL-PRS completely. The reason is mainly that if the transmission of DL-PRS is completely stopped, when some sudden or urgent location service is requested, positioning cannot be processed and the ON request for restarting DL-PRS may spend a long time. 
As for specific parameters that can be dynamically changed, we think the detailed parameters should also be defined in different levels and decided by RAN1. From RAN2, we prefer to support the specific parameters request first, since the benefits in TR cannot be achieved if there is no specific parameters request, for example, the frequency layer level such as bandwidth and resource level such as periodicity.
We think for the UE-initiated request of on-demand DL-PRS, the detail content needs RAN1 to be decided, but from the RAN2 perspective, the IE container and type can be decided first. That is, the request should at least include ON/OFF request and specific parameters request. The ON request is a message to start the transmission of on-demand DL-PRS and specific parameters request is a message to provide the specific configurations that UE expects. It is worth noted that the OFF only represents the UE doesn’t need the on-demand DL-PRS and whether OFF the on-demand DL-PRS should be decided by LMF based on requests from all the positioning UE. 
Proposal 4: Support on-demand DL-PRS at least include ON/OFF request and specific parameters request.
For UL positioning procedure, SRS can be pre-configured by LPP and activated by MAC-CE. In order to provide more flexible configurations, increased UL-SRS transmission of configuration parameters can be used e.g. ON/OFF configurations of SRS group sets.
Proposal 5: Support on-demand SRS (e.g. Group sets of SRS configuration, at least ON/OFF request) for UL positioning.
3. Conclusion
Proposal 1:	LMF-initiated request on-demand PRS can be prioritized studied.
Proposal 2: 	Support UE-initiated request PRS by sending a preconfigured set index number to LMF and LMF determines the new PRS configuration.
Proposal 3: RAN2 should study start time and valid time for PRS configuration
Proposal 4:	Support on-demand DL-PRS at least include ON/OFF request and specific parameters request.
Proposal 5:	Support on-demand SRS (eg. Group sets of SRS configuration, at least ON/OFF request) for UL positioning.
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