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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For On-Demand PRS Transmission and Reception, it has been discussed in RAN3 at last meeting and some progress has been made, as described below:
· Introduce a new non-UE associated NRPPa procedure (class 1) to support on-demand PRS. Details FFS.
· The new NRPPa procedure enables LMF to request gNB to (re)configure PRS transmission, and gNB to indicate the updated PRS configuration to LMF. Details FFS.
· Details regarding information (e.g. parameters, PRS utilization, measurements in general, etc.) to be exchanged by the procedure is pending RAN1/RAN2.
In this contribution, combined with the RAN2 email discussion [1], we provide some analysis and proposals of the LMF initiated On-Demand PRS procedure, and accordingly provided a TP for Stage 2 signaling procedure.
2 Discussion
According to the RAN2 email discussion [1], it mainly discussed the following two issues: 1) Triggering Conditions , and 2) Stage 2 Procedures. 
For Triggering Conditions, different companies have different opinions during the discussion. In our understanding, for LMF initiated on-demand PRS, it has to coordinate among multiple UEs, and too much factors including the positioning QoS, PRS overhead need to be considered. Thus, an unified trigger condition is not appropriate and limits the flexible of LMF.
Therefore, it is not proposed to define the Triggering Condition in the corresponding specification, but leave it to the implementation of LMF.
Proposal 1: Not to define the Triggering Condition for On-Demand PRS in RAN3 specification, but leave it to the implementation of LMF. 
The second issue is about how to define stage 2 procedure for On Demand PRS transmission and reception. As for this, one company proposed that the two different scenarios need to be distinguished: 1) PRS is currently not transmitted, and 2) PRS is already transmitted. According to the feedbacks from companies, most companies did not support such categorization, and thought that how to make the LMF aware of the available PRS resources ahead of time should be an implementation matter. It seems unnecessary to list all existing steps especially ones irrelevant with on-demand PRS in the procedure. Thus, the signaling steps for on demand PRS transmission and reception should be as simple as possible.
Proposal 2: The signaling flow for on demand PRS transmission and reception in stage 2 specification should be as simple as possible.
The following is our proposed stage 2 signaling procedure for on demand PRS transmission and reception：


Figure 1 Stage 2 Signaling Procedure for On Demand PRS Transmission and Reception
1. LMF provides available DL-PRS to the UE via dedicated LPP signalling.
1a.   Alternatively, DL PRS configuration is provided to UE via RRC broadcast (posSIBs).
2. Based on the available DL-PRS resources, UE itself may decide to initiate the on-demand PRS request via dedicated LPP.
3. UE sends an on-demand PRS request with its preferred configuration such as configuration index or request to increase /decrease DL-PRS resources.
4. Based on the request of step 2 or the implementation in LMF, LMF determines whether to initiate the on-demand PRS request.
5. LMF requests the serving and neighbour gNBs/TRPs for changing the current DL-PRS configuration via NRPPa.
6. The gNBs/TRPs provide the DL-PRS transmission update in the NRPPa response message accordingly.
7. LMF feedback the on-demand PRS response to UE, which may include the updated DL-PRS configuration, or ACK/NACK indication.
Based on the above analysis, it is proposed for RAN3 to capture the above signaling procedure of On Demand PRS Transmission and Reception into Stage 2 specification.
[bookmark: _GoBack]Proposal 3: Capture the above signaling procedure of On Demand PRS Transmission and Reception into Stage 2 specification.
Accordingly, a TP for TS 38.305 is attached in chapter 5.


3 Conclusion
In the previous sections we made the following observations and proposals:
Proposal 1: Not to define the Triggering Condition for On-Demand PRS in RAN3 specification, but leave it to the implementation of LMF
Proposal 2: The signaling flow for on demand PRS transmission and reception in stage 2 specification should be as simple as possible.
Proposal 3: Capture the above signaling procedure of On Demand PRS Transmission and Reception into Stage 2 specification.
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----------------------------------Start of Change-------------------------------
[bookmark: _Toc37338167][bookmark: _Toc46489010][bookmark: _Toc52567363][bookmark: _Toc76507969]7.X	Procedures for On-Demand PRS Transmission and Reception
[bookmark: _Toc37338168][bookmark: _Toc46489011][bookmark: _Toc52567364][bookmark: _Toc76507970]7.X.1	General
On-Demand PRS transmission and reception is to allow a UE or LMF to request DL-PRS for positioning measurements or a change in available DL-PRS resources such as an increase or decrease in resources assigned for DL-PRS transmission (e.g. change of bandwidth, duration of positioning occasions, turning DL-PRS on/off , beam On/Off , and/or frequency of positioning occasions, etc ). 
[bookmark: _Toc37338169][bookmark: _Toc46489012][bookmark: _Toc52567365][bookmark: _Toc76507971]7.X.2	On Demand signaling Procedures
This clause defines the overall sequences of operations that occur in the LMF, NG-RAN node and UE.


Figure 7.X.2-1 Signaling Procedure for On Demand PRS Transmission and Reception
1. LMF provides available DL-PRS to the UE via dedicated LPP signalling.
1a.   Alternatively, DL PRS configuration is provided to UE via RRC broadcast (posSIBs).
2. Based on the available DL-PRS resources, UE itself may decide to initiate the on-demand PRS request via dedicated LPP.
3. UE sends an on-demand PRS request with its preferred configuration such as configuration index or request to increase /decrease DL-PRS resources.
4. Based on the request of step 2 or the implementation in LMF, LMF determines whether to initiate the on-demand PRS request.
5. LMF requests the serving and neighbour gNBs/TRPs for changing the current DL-PRS configuration via NRPPa.
6. The gNBs/TRPs provide the DL-PRS transmission update in the NRPPa response message accordingly.
7. LMF feedback the on-demand PRS response to UE, which may include the updated DL-PRS configuration, or ACK/NACK indication.

--------------------------------------End of Change---------------------------------
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