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1 Introduction

Based on the positioning enhancements WID, the following aspects about on-demand PRS will be discussed [1]:
In this contribution, we will discuss the on-demand DL PRS procedure and provide some suggestions.
2 Discussion
2.1 On-demand PRS request 
2.1.1 UE-initiated request of on-demand DL PRS transmission
We think following options can be used for UE to send on-demand DL PRS.
Option 1: MO-LR request

For the MO-LR positioning, UE can send on-demand DL PRS request with MO-LR request since the MO-LR request can carry the LPP PDU.
Option 2: LPP request assistance data

During the positioning procedure, the UE send on-demand DL PRS request by LPP request assistance data message. For example, if current PRS configuration can’t satisfy the requirements of UE positioning, UE can sends LPP request assistance data message to LMF to acquire new PRS configuration.
Option 3: UE sends the request to gNB, and gNB forward it to LMF
UE sends message to gNB to require PRS configuration, and gNB forwards the request to LMF by NRPPa message. For example, the RRC inactive UE sends the specific preamble to gNB as on-demand PRS request, and then gNB forwards the request to LMF, then the positioning SIB included the PRS configuration is broadcasted, it is beneficial for gNB to turn on the PRS transmission for RRC inactive UE positioning.

For option 1 and option 2, the existing procedures can be reused for UE sending on-demand PRS request. For option 3, it needs new NRPPa message and Uu interface also needs to be enhanced, and the existing on-demand SI can be reused. 
Proposal 1: The MO-LR request and LPP request assistance data message can be used for UE to send on-demand PRS request to LMF. 
2.1.2 LMF (network)-initiated request of on-demand DL PRS transmission
For LMF sending on-demand PRS request to gNB, we think there are two cases for LMF to trigger on-demand PRS request. 
Case 1: when LMF receives the on-demand PRS request from UE, LMF sends on-demand PRS request to gNB.
Case 2: LMF sends on-demand PRS request to gNB based on UE measurement report and/or positioning requirements
Currently, LMF sends TRP information request message to gNB to require PRS configuration of TRP, so we think the message can be reused for LMF to send on-demand PRS request. 
Proposal 2: The TRP information request message can be reused for LMF to send on-demand PRS request.
Considering the TRP information request message is Non UE associated NRPPa transport message, if LMF use it to request update PRS configuration, gNB will provide the new PRS configuration to LMF when it receives the request, and the new PRS configuration will be used at least by all UEs served by gNB. So the LMF need to provide the new PRS configuration to the UE which is configured the PRS of the gNB. At last, when LMF uses the TRP information request message to send on-demand PRS request, if gNB changes the PRS configuration based on the request, the UE which don’t send on-demand PRS request will be affected. 
Based on above discussion, we think UE associated NRPPa transport message can be used for LMF to send on-demand PRS request. If gNB receives the on-demand PRS request with UE associated NRPPa transport message, the gNB will provide the updated PRS configuration for the specific UE, and LMF only needs to provide the updated PRS configuration to the UE which sends the on-demand PRS request. 
Proposal 3: The UE associated NRPPa transport message should be introduced for LMF to send on-demand PRS request 
2.2 How to provide on-demand PRS to UE 

According to the above analysis, if both UE associated NRPPa transport message and Non UE associated NRPPa transport message will be introduced for LMF to send on-demand PRS request, there may be following options for LMF provide on-demand PRS to UE.
Option 1: LMF only provides the on-demand PRS configuration to the UE who needs the updated PRS configuration

For example, LMF sends on-demand PRS request to gNB based on on-demand PRS request from a UE, LMF only sends the on-demand PRS configuration to this UE. The LPP message can be used to provide on-demand PRS. 
Option 2: LMF provides the on-demand PRS configuration to UE which is configured the previous PRS 
For example, LMF sends on-demand PRS request to gNB based on on-demand PRS request from a UE, but the updated PRS configuration will be used for UEs which are configured to measure the gNB’s PRS, the LMF needs to provide the updated PRS configuration to these UEs. The positioning sib may be a feasible way to include updated PRS configuration.
Option 3: LMF only indicate gNB to turn off PRS
For option 3, there is no need to provide on-demand PRS to UE.

Proposal 4: If on-demand PRS configuration is UE specific, the LPP message can be used to provide on-demand PRS configuration to specific UE, if on-demand PRS configuration is cell specific, the positioning sib can be used to provide on-demand PRS configuration. 
2.3 Who to determine on-demand PRS configuration 
We think there are two options for who to decide on-demand PRS configuration.
Option 1: gNB determines the on-demand PRS configuration 

Option 2: LMF determines the on-demand PRS configuration 
For option 1, based on on-demand PRS request from LMF, gNB decides the PRS configuration. LMF may provide assistance information to gNB to assist gNB to determine new PRS configuration. And LMF may need to forward the assistance information which is came from many UEs to multiple gNBs. 
For option 2, LMF determines the on-demand PRS configuration based on assistance information from UE, UE measurement report and LCS requirements. However, the PRS configuration determined by LMF may be not supported by gNB. So gNB can provide some sets of PRS configuration to LMF in advance, then LMF selects the on-demand PRS configuration from the sets of PRS configuration. And the sets of PRS configuration are some typical PRS configurations supported by gNB which could satisfy the different LCS requirements.
Proposal 5: The gNB provides some sets of PRS configuration to LMF and the LMF determined the on-demand PRS configuration from the sets of PRS configuration.
2.4 Assistance information for on-demand PRS
For UE-initiated request of on-demand DL PRS transmission, UE may provide some assistance information for LMF to decide appropriate PRS for UE. We think following assistance information can be considered:
· PRS-RSRP indication with low quality
· TRP id or beam id for low quality of PRS-RSRP
· Preferred frequency band width 

· Preferred PRS period
· Low power indication
Proposal 6: The following assistance information can be considered for UE to send on-demand DL PRS request:
· PRS-RSRP indication with low quality 

· TRP id or beam id for low quality of PRS-RSRP

· Preferred frequency band width 

· Preferred PRS period

· Low power indication

3 Conclusions 
In this contribution, we have discussed the on-demand PRS procedure and provide the following suggestions:

Proposal 1: The MO-LR request and LPP request assistance data message can be used for UE to send on-demand PRS request to LMF.
Proposal 2: The TRP information request message can be reused for LMF to send on-demand PRS request.
Proposal 3: The UE associated NRPPa transport message should be introduced for LMF to send on-demand PRS request.

Proposal 4: If on-demand PRS configuration is UE specific, the LPP message can be used to provide on-demand PRS configuration to specific UE, if on-demand PRS configuration is cell specific, the positioning sib can be used to provide on-demand PRS configuration.
Proposal 5: The gNB provides some sets of PRS configuration to LMF and the LMF determined the on-demand PRS configuration from the sets of PRS configuration.
Proposal 6: The following assistance information can be considered for UE to send on-demand DL PRS request:
· PRS-RSRP indication with low quality 

· TRP id or beam id for low quality of PRS-RSRP

· Preferred frequency band width 

· Preferred PRS period

· Low power indication
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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; 
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