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1	Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Considering on the on-demand PRS, the following agreements have been made in RAN2#113bis-e meeting [1]: 
	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 would like further discuss the following UE-initiated on-demand PRS and LMF-initiated on-demand PRS.
[bookmark: _Toc497230267]2 Discussion
2.1 Overall procedures of UE initiated on-demand PRS 
The basic procedure of UE-initiated request of on-demand DL-PRS is as following.


Figure 1: Procedures for UE initiated on-demand PRS
1. AMF sends a location request to the LMF for a target UE and may include associated QoS.
2. LMF sends a RequestCapabilities message to UE, within which may indicate the required capability type, i.e., on-demand PRS capability.
3. UE responds with a ProvideCapabilities message to LMF, which includes the on-demand PRS capability.
4. If LMF determines that UE supports on-demand PRS, LMF would initiate the on-demand PRS control mechanism to control the on-demand PRS initiated by UE. For example, LMF provides the available DL-PRS resources to control whether UE can initiate on-demand PRS and what can be requested by UE, or LMF restricts the maximum number of on-demand PRS requests can be initiated by UE per positioning session, etc. 
5. After UE receives the available DL-PRS resources, UE can decide whether to indicate the on-demand PRS request and determines what can be requested, e.g., turn on/off the PRS transmission, PRS periodicity, PRS duration.
6. If UE decides to initiate the on-demand PRS request, it will send on-demand PRS request to LMF. And the recommended PRS configuration within the on-demand PRS request must be within the scope of the available DL-PRS resources from LMF.
7. After LMF receives the on-demand PRS request from UE, LMF would determine whether to accept the request. If LMF determins that the requested PRS configuration is not available or has influence to other UEs, LMF may reject UE (step 10). 
8. If LMF decides to accept the on-demand PRS request from UE, LMF trigger the LMF initiated on-demand to NG-RAN node, carrying the requested PRS configuration. 
· NG-RAN node provides the PRS reconfiguration response to LMF:If the requested PRS configuration is available, NG-RAN node shall accept the requested PRS configuration and indicate ACK or the accepted PRS configuration within the PRS reconfiguration response. Otherwise, if NG-RAN node rejects the requested PRS configuration, NG-RAN node shall indicate NACK within the PRS reconfiguration response. 
9. LMF feeds back the on-demand PRS response to UE:
· LMF rejects the on-demand PRS request by indicating NACK within if LMF rejects the on-demand PRS request in step 7, or NG-RAN node reject the PRS reconfiguration request in step 9.
· LMF indicates ACK or the accepted PRS configuration. 
Proposal 1: RAN2 to discuss the overall procedure of UE initiated on-demand PRS as described in figure 1 as baseline for further discussion.
2.2 How much control the network has over the UE-initiated on-demand PRS request 
(1) Mechanism for what can be on-demand by UEs
Companies discussed what can be on-demand by UEs at #113bis-e but there is no any conclusion yet because the details reply on RAN1.
RAN2 should discuss what parameters for UE-initiated on-demand PRS request can be decided in RAN2. The parameters to consider include:
	Beam ON/OFF request
	ON/OFF request for the PRS request
	Configuration index 	
	Explicit PRS configuration, e.g., periodicity, repetition, bandwidth, etc. 
	Low power indication
	Preferred number of gNBs/TRPs 
	Preferred starting and validity time
But RAN2 can design the mechanism of what can be on-demand by UEs at first. There are two options for what can be on-demand by UEs.
Option 1: Specifies what can be on-demand directly in specifications.
This option relies on the discussion agreement from RAN1 and once it is finalized it’s hard to update.
Option 2: Network provides what can be on-demand to UEs via LPP message, i.e. the available on-demand info. 
The benefit of Option 2 providing available assistance data to UEs are: 
· The available assistant data to UE can be flexible to design.
· UEs can be controlled by network by providing available assistant data to UE. Without the permission of LMF, there are many UEs who initiate the on-demand PRS request simultaneously which may bring large signaling overhead and high complexity to LMF.
Observation 1: If UEs initiate the on-demand PRS request autonomously, too much on-demand PRS request may be initiated simultaneously. 
To avoid UE to initiate the on-demand PRS request autonomously, LMF should control whether UE can initiate the on-demand PRS request and what can be requested by UE. 
To facilitate such control, LMF in option 2 provides the available assistance data to UEs supporting on-demand PRS. For UEs who received the available assistance data, they may initiate the on-demand PRS request. While for UEs who have not received the available assistance data, they won’t initiate the on-demand PRS request. Besides, for UEs who are allowed to initiate the on-demand PRS, the requested PRS configuration should be based on the available DL-PRS resources provided by LMF.
Proposal 2: LMF provides available DL-PRS resources to UEs before UE sends the on-demand PRS request. Only the UEs who received the available DL-PRS can be allowed to imitate the on-demand PRS, and the requested PRS configuration should be based on the available PRS provided by LMF.
(2) How much on-demand PRS requests can be initiated by UE
UE sends the on-demand PRS request to LMF, and then waits the response from LMF. Once LMF rejects the on-demand PRS request of UE, UE would initiate new on-demand PRS request to LMF until the on-demand PRS request is fulfilled. Thus, if UE is free to initiate the on-demand PRS request without restriction, too much interactions between UE and LMF may be introduced, which increase the positioning latency. 
Observation 2: Without restriction, many on-demand PRS requests may be initiated from one UE, which will bring large positioning latency or traffic jam in network.
So RAN2 should further discuss how to control the on-demand PRS request, such as how many requests can be initiated by one UE.
Proposal 3: RAN2 to discuss the issue on how to control the numbers of on-demand PRS request initiated per UE in one positioning session.
(3) Interval between two consecutive on-demand PRS requests initiated by UE
Due to the requested configurations may influence other UEs or the requested PRS resource is not available currently, LMF may reject the on-demand PRS initiated by UE. For this case, if UE initiates new on-demand PRS request immediately after the NW reject UE’s request, NW may still reject the new on-demand PRS request with high probability, since the requested PRS resource may still cannot be configured now. 
Since NW may still reject the on-demand PRS request that initiated by UE soon after the last request rejected by NW, the interval between two consecutive on-demand PRS request should be controlled by LMF. As for the detailed solutions, more discussions are necessary for RAN2.
Proposal 4: The interval between two consecutive on-demand PRS requests initiated by UE can be discussed if the interval between two consecutive on-demand PRS request should be controlled.
(4) Exception after sending the request 
What should UE do if UE doesn’t receive the on-demand response from LMF? There is an exception that UE doesn’t receive the response from LMF after UE sends the request to LMF. Will this exception be taken into consideration? But the existing UE-initiated Assistance Data Transfer Procedure doesn’t consider this exception so far.


Figure 2: UE-initiated Assistance Data Transfer Procedure
Observation 3: There is an exception that UE doesn’t receive the response from LMF after UE sends the request to LMF even in existing LPP UE-initiated Assistance Data Transfer Procedure.
UE doesn’t take actions until it’s time to provide location information to LMF which bring error indication. The benefit of dealing with the exception is latency reduction. So RAN2 may discuss whether the exception should be taken into consideration.
Proposal 5: RAN2 to discuss whether the exception that UE doesn’t receive the response from LMF after UE sends the request to LMF should be taken into consideration.
2.2 LMF initiated on-demand PRS
The overall procedure for LMF initiated on-demand PRS can be seen as the following



Figure 3: Procedures for LMF initiated on-demand PRS
1. AMF sends a location request to the LMF for a target UE and may include associated QoS.
2. LMF obtain the positioning capability from UE via the LPP Capability Transfer procedure as specified in TS37.355 [3].
3. UE may provide some assistance information to the LMF. The assistance information can include the beam index, positioning measurement results or RRM measurement results.
4. LMF evaluates whether to indicate the on-demand PRS request, and determines the requested PRS configuration, i.e., turn on/off the PRS transmission, PRS periodicity, PRS duration.
5. If LMF decides to initiate the on-demand PRS request, it will send PRS reconfiguration request to the NG-RAN nodes, which includes the recommended PRS configuration determined by LMF in step 4. 
6. NG-RAN node provides the PRS reconfiguration response to LMF:
· If the requested PRS configuration is available, NG-RAN node shall accept the requested PRS configuration and indicate ACK or the accepted PRS configuration within the PRS reconfiguration response. 
· Otherwise, if NG-RAN node rejects the requested PRS configuration, NG-RAN node shall indicate NACK within the PRS reconfiguration response. 
Based on the overall procedure of LMF initiated on-demand PRS request as described in figure 2, UE may provide assistance information to LMF, so LMF can 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. 
Proposal 6: RAN2 to discuss UE may provide assistance information to LMF, e.g., beam index, channel state information, RRM measurement results to LMF in order to help LMF initiate the on-demand PRS more accurately.
Proposal 7: The overall procedure of LMF initiated on-demand PRS request as described in figure 2 can be discussed as baseline for further discussion on LMF initiated on-demand PRS.
3 Conclusion
Based on the discussions in section 2 and section 3, the following observations and proposals have been made:
Observation 1: If UEs initiate the on-demand PRS request autonomously, too much on-demand PRS request may be initiated simultaneously. 
Observation 2: Without restriction, many on-demand PRS requests may be initiated from one UE, which will bring large positioning latency or traffic jam in network.
Observation 3: There is an exception that UE doesn’t receive the response from LMF after UE sends the request to LMF even in existing LPP UE-initiated Assistance Data Transfer Procedure.

Proposal 1: RAN2 to discuss the overall procedure of UE initiated on-demand PRS as described in figure 1 as baseline for further discussion.
Proposal 2: LMF provides available DL-PRS resources to UEs before UE sends the on-demand PRS request. Only the UEs who received the available DL-PRS can be allowed to imitate the on-demand PRS, and the requested PRS configuration should be based on the available PRS provided by LMF.
Proposal 3: RAN2 to discuss the issue on how to control the numbers of on-demand PRS request initiated per UE in one positioning session.
Proposal 4: The interval between two consecutive on-demand PRS requests initiated by UE can be discussed if the interval between two consecutive on-demand PRS request should be controlled.
Proposal 5: RAN2 to discuss whether the exception that UE doesn’t receive the response from LMF after UE sends the request to LMF should be taken into consideration.
Proposal 6: RAN2 to discuss UE may provide assistance information to LMF, e.g., beam index, channel state information, RRM measurement results to LMF in order to help LMF initiate the on-demand PRS more accurately.
Proposal 7: The overall procedure of LMF initiated on-demand PRS request as described in figure 2 can be discussed as baseline for further discussion on LMF initiated on-demand PRS.
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