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1 Introduction

In RAN2#111e meeting, the following agreements on enhancements on commercial use cases were achieved [1]:
In RAN1-102e meeting, agreements on potential positioning enhancement were reached as following [2]:
In this contribution, we will discuss the procedures related PRS enhancements from the RAN2 perspective and provide some suggestions.
2 Discussion
2.1 Aperiodic PRS and Semi-persistent PRS 
According to the agreements in RAN1-102e meeting, the aperiodic and semi-persistent PRS will be investigated in Rel-17. From the RAN2 perspective, for DL positioning, LMF sends TRP INFORMATION REQUEST message to gNB to acquire the PRS configuration by NRPPa and then sends the PRS configuration to UE by LPP message. In Rel-16, only periodic PRS is supported, so the LMF don’t need to indicate the PRS resource type when it requests the PRS configuration from gNB. However, if aperiodic and semi-persistent PRS is introduced in Rel-17, the LMF may need to indicate the PRS resource type (periodic, aperiodic and semi-persistent) when LMF requires the PRS configuration from gNB.
For aperiodic and semi-persistent PRS, gNB need to activate the UE to receive the PRS by DCI and MAC CE respectively. Considering for the aperiodic and semi-persistent SRS, gNB also need to activate UE to transmission SRS when gNB receives the POSITIONING ACTIVATION REQUEST message from LMF. Therfore, following the aperiodic and semi-persistent SRS activation mechanism, LMF may need to send ACTIVATION message to gNB, and then gNB starts aperiodic and semi-persistent PRS transmission and activates the UE to receive the PRS. 
Proposal 1: LMF need to indicate the PRS resource type (periodic, aperiodic and semi-persistent) when the LMF requires the PRS configuration from gNB and to send activation request to gNB to activate aperiodic and semi-persistent PRS transmission
2.2 On-demand PRS

For on-demand PRS, there may be two meanings of on demand manner as following.

· Whether or not gNB transmits PRS is based on “on-demand”;
· The detailed PRS configurations decided by gNB is based on “on-demand”

In Rel-16, the UE and LMF both can initiate the positioning request, thus means that UE and LMF have a whole picture of LCS requirements. Therefore, it is a straightforward way that both UE and LMF can trigger on-demand PRS. There are following options for UE and LMF triggering on-demand PRS.
Option 1: UE triggers on-demand PRS during RACH procedure using MSGA or MSG3.

In Rel-17, positioning for RRC idle/inactive UE will be introduced, thus idle/inactive UE can request PRS during the RACH procedure to reduce positioning latency.
Option 2: UE triggers on-demand PRS by RRC message.

For RRC connected UE, it is a reasonable way that UE requests the PRS by RRC message.
Option 3: UE triggers on-demand PRS by LPP message.
In Rel-16, UE can acquire the PRS configurations from LMF by LPP message, following this mechanism, UE may send on-demand PRS indication to LMF to acquire the PRS configuration. If LMF receives the on-demand PRS indication from UE, then it triggers the on-demand PRS to gNB.
Option 4: LMF triggers on-demand PRS by NRPPa message
In Rel-16, LMF can send the TRP information request to gNB to acquire the PRS configuration, so it is a reasonable way that LMF can trigger on-demand PRS to gNB.

When gNB receives the on-demand PRS request from UE, the gNB could provide the PRS configuration to UE by Uu interface such as RRC message to reduce the positioning latency. If gNB receives the on-demand PRS request from LMF, the gNB could provide the PRS configuration to LMF by NRPPa message.
Proposal 2: Both UE an LMF can send on-demand PRS request to gNB and the gNB could provide the PRS configuration to UE by Uu interface such as RRC message.
In Rel-16, periodic PRS is supported and there are two options for network to configure the PRS to UE. One is using LPP message, LMF provides the PRS configuration to UE by LPP message. The other is positioning system information, LMF provides the assistance information including PRS configuration to gNB and then gNB broadcasts the positioning SIB to UE. The PRS configuration in positioning SIB is cell specific and the PRS configuration in LPP message could be UE specific. Considering the inter-cell/TRP interference, the PRS configuration of one cell wouldn’t be changed frequently, and the PRS configuration may be the same for different UEs even if the PRS configuration is provided to UE by LPP message.
In Rel-17, in order to support the low latency and network efficiency requirements, the on-demand PRS will be introduced. According to the agreements from RAN1, the detailed PRS configurations such as specific PRS pattern, ON/OFF, periodicity and BW can be recommended to gNB. Cosidering the PRS configuration is various, it is necessary to introduce some limits of PRS configuration for on-demand PRS and we think there are some typical PRS configurations which could satisfy the different LCS requirements. Therefore, the network could provide some sets of PRS configuration for on-demand PRS, for instance, the gNB provide the some sets of PRS configuration to UE and then UE selects the recommended PRS configuration from the PRS configuration sets provided by gNB when UE sends the on-demand PRS request to gNB. The following procedures is an example of how to provide PRS configuration sets for on-demand PRS:

Step 1: gNB decides the typical PRS configuration sets for different LCS requirements and sends it to LMF or gNB sends directly PRS configuration sets to UE by RRC message;
Step 2: if LMF receives PRS configuration sets for on-demand PRS, the LMF sends the PRS configuration sets to UE;

Step 3: UE sends on-demand PRS request to gNB including the recommended PRS configuration which is selected from PRS configuration sets;

Proposal 3: The PRS configuration sets for on-demand PRS could be provided to UE and/or LMF.
3 Conclusions 
In this contribution, we have discussed the PRS enhancements from the RAN2 perspective and provide the following suggestions:
Proposal 1: LMF need to indicate the PRS resource type (periodic, aperiodic and semi-persistent) when LMF requires the PRS configuration from gNB and to send ACTIVATION request to gNB to activate/trigger aperiodic and semi-persistent PRS transmission
Proposal 2: Both UE an LMF can send on-demand PRS request to gNB and the gNB could provide the PRS configuration to UE by Uu interface such as RRC message.

Proposal 3: The PRS configuration sets for on-demand PRS could be provided to UE and/or LMF.
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RAN2 to study positioning in idle/inactive mode, on-demand PRS and latency analysis in the study phase.





Semi-persistent and a-periodic transmission and reception of DL PRS will be investigated in Rel-17.
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