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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the revised WID on R17 NR positioning [1], the objective of on-demand PRS is:
	· 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, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission;


 In this contribution, we would like to give our further consideration on the following aspects:
· UE initiated on-demand PRS 
· LMF initiated on-demand PRS 
Discussion

2.1 LMF initiated on-demand PRS
LMF initiated on-demand PRS is one aspect on on-demand PRS in Rel-17, which not only helps improve the network efficiency, but also improves the positioning accuracy. 
 An example of LMF initiated on-demand PRS procedure is shown in Figure 1.


Figure 1: Procedures of LMF initiated on-demand PRS request
(1) What can be requested by LMF initiated on-demand PRS
Considering what can be requested by LMF initiated on-demand PRS request, we think the following types of PRS configuration related information can be included:
· LMF request to turn on the PRS by requesting more PRS resources within a PRS resource set, requesting more PRS resource sets or requesting more TRPs transmitting PRS; 
· LMF request to turn off the PRS resources within a PRS resource set, PRS resource sets or TRPs transmitting PRS;
· PRS configuration, e.g., PRS types (periodic/semi-persistent/aperiodic PRS), the periodic/ duration of the PRS resource.
Proposal 1: For LMF initiate on-demand PRS request, the following information can be included within the on-demand PRS request:
· LMF request to turn on/off the PRS transmission;
· PRS configuration, e.g., PRS type, PRS periodic, PRS duration. 
(2) When to initiate the on-demand PRS request
UE may provide some assistance information via ProvideLocationInformation message to LMF, before LMF may 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. Table 1 describes the assistance information  provided by UE and the potential performance improvement when LMF initiated on-demand PRS.
Table 1: UE assistance information and corresponding performance improvement
	UE Assistance Information 
	Performance Improvement

	Beam index
	Network efficiency improvement

	channel state information
	Accuracy improvement

	RRM measurement results
	Accuracy improvement



Proposal 2: UE may provide assistance information to LMF, e.g., beam index, channel state information, RRM measurement results, via ProvideLocationInformation message.
Considering when to initiate the on-demand PRS, we think it is up to NW implementation. For example, when receiving a positioning service request, or when LMF have already obtained the UE capability on positioning, or when LMF find the PRS resources configured by NG-RAN node cannot guarantee the service requirement, or when LMF obtain the assistance information from UE, LMF can decide to initiate PRS request to the NG-RAN node to configure or reconfigure the PRS resource. Besides, when location service is finished, or when LMF decide the PRS resources configured by NG-RAN node are, LMF may request the NG-RAN node to turn off the PRS resource. 
Observation 1: when LMF initiate the on-demand PRS is up to NW implementation, e.g., when LMF obtain the assistance information from UE, or when the PRS resources configured by NG-RAN node cannot guarantee the QoS, or when LMF find the PRS resources configured by NG-RAN node not available.  
(3) How to transmit the on-demand PRS request/response
For LMF initiated on-demand PRS request to NG-RAN node, the interaction between LMF and NG-RAN node is via NRPPa messages, which is within the scope of RAN3. Besides, before determining the detailed message content of the on-demand PRS request/response message, RAN2 and RAN1 should made an agreement on what can be requested by LMF firstly. Thus, we propose which message to transmit the on-demand PRS request and the corresponding response depends on RAN3 after RAN2 and RAN1 have made an agreement on what can be requested by LMF.
Proposal 3: How to transmit the on-demand PRS request and the corresponding response depends on RAN3 after RAN2 and RAN1 have made an agreement on what can be requested by LMF.

2.2 UE initiated on-demand PRS
UE initiated on-demand PRS is one of the point in the scope of Rel-17 on-demand PRS, since on-demand PRS initiated by UE can not only help improve the network efficiency, but also improve the positioning accuracy.  
An example procedure of UE initiated on-demand PRS is shown in Figure 2. 


Figure 2: Procedures for UE initiated on-demand PRS request
(1) What can be requested by UE initiated on-demand PRS
In order to improve the efficiency of UE initiated on-demand PRS, the LMF can provide the available DL-PRS resources to UE and UE can only be allowed to initiate the on-demand PRS request based on the available PRS resources provided by LMF. Since the PRS configuration requested by UE is within the scope of the available PRS resource pre-configured by LMF, thus the requested PRS configuration can be probably acceptable to LMF and the NG-RAN node. 
Proposal 4: LMF provides available DL-PRS resources to UE. UE only requests DL-PRS resources based on the available PRS provided by LMF.
As for UE initiated on-demand PRS request, UE can provide its recommend PRS configuration to LMF, i.e., turn on/off PRS, PRS periodicity, PRS duration. For example, UE can request to turn on the PRS transmission when the PRS resources provided by LMF don’t guarantee its accuracy, or the channel state changes. UE can also request to turn off the PRS transmission, when the PRS resource is no more needed or when UE determines the PRS resource provided by LMF is far than needed. Table 2 describes the requested PRS configuration and the corresponding performance improvement.
Table 2: Requested PRS configuration and corresponding performance improvement
	Requested PRS Configuration 
	Performance Improvement

	turn on the PRS transmission
	Accuracy improvement

	turn off the PRS transmission
	Network efficiency improvement

	PRS periodicity
	Accuracy/latency improvement

	PRS transmission duration
	Accuracy improvement



Proposal 5: For UE initiate on-demand PRS request, the following information can be included within the on-demand PRS request:
· PRS configuration, i.e., turn on/off the PRS transmission, PRS periodicity, PRS transmission duration.
(2) When to initiate the on-demand PRS request
Since UE can only requests DL-PRS resources based on the available PRS resources provided by LMF, thus, we think UE can initiate the on-demand PRS request only after UE have obtained the available PRS resources from LMF. Considering when to initiate the on-demand PRS after UE have obtained the available PRS resources provided by LMF, we think it up to UE implementation. For example, when a location service is coming, when UE does not have any PRS configuration, or when the channel state environment varies, UE may request PRS resources by initiating on-demand PRS request to LMF. Moreover, for the case that UE have already obtained some PRS resources configured by LMF, but UE find that the PRS resources are more than what UE need or the PRS resources cannot guarantee the accuracy requirement, UE can initiate the on-demand PRS request to LMF to reconfigure the PRS resources.  
Observation 2: After UE have obtained the available PRS resources provided by LMF, UE can initiate the on-demand PRS based on UE implementation, i.e., when UE needed be to located but without any PRS resources, when the channel state environment varies, or when UE find the PRS configured by LMF cannot meet the accuracy requirement. 
(3) How to transmit the on-demand PRS request/response
The on-demand PRS request message is send after the LPP session has already been setup, thus we think the currently defined LPP message, i.e., request/provide assistance date information can be used as baseline. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 6: the LPP RequestAssistanceData and ProvideAssistanceData can be the baseline for the on-demand PRS request initiated by UE and the corresponding on-demand PRS response.
Conclusion
In the previous sections, we made the following observations and proposals:

Observation 1: when LMF initiate the on-demand PRS is up to NW implementation, e.g., when LMF obtain the assistance information from UE, or when the PRS resources configured by NG-RAN node cannot guarantee the QoS, or when LMF find the PRS resources configured by NG-RAN node not available. 
Observation 2: After UE have obtained the available PRS resources provided by LMF, UE can initiate the on-demand PRS based on UE implementation, i.e., when UE needed be to located but without any PRS resources, when the channel state environment varies, or when UE find the PRS configured by LMF cannot meet the accuracy requirement. 

Proposal 1: For LMF initiate on-demand PRS request, the following information can be included within the on-demand PRS request:
· LMF request to turn on/off the PRS transmission;
· PRS configuration, e.g., PRS type, PRS periodic, PRS duration.
Proposal 2: UE may provide assistance information to LMF, e.g., beam index, channel state information, RRM measurement results, via ProvideLocationInformation message.

Proposal 3: How to transmit the on-demand PRS request and the corresponding response depends on RAN3 after RAN2 and RAN1 have made an agreement on what can be requested by LMF.
Proposal 4: LMF provides available DL-PRS resources to UE. UE only requests DL-PRS resources based on the available PRS provided by LMF.
Proposal 5: For UE initiate on-demand PRS request, the following information can be included within the on-demand PRS request:
· PRS configuration, i.e., turn on/off the PRS transmission, PRS periodicity, PRS transmission duration.
Proposal 6: the LPP RequestAssistanceData and ProvideAssistanceData can be the baseline for the on-demand PRS request initiated by UE and the corresponding on-demand PRS response.
Reference
[1]. RP-210903, Revised WID on NR Positioning Enhancements, RAN#91e
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