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1 Introduction
In RAN2#116 meeting, the PRU was discussed and following agreements were achieved [1]:

In this contribution, we will further discuss issues on PRU and provide some suggestions.
2 Discussion
RAN2 discussed PRU aspects in the last meeting, and sent an LS to SA2 to ask how to trigger PRU to perform positioning measurement. In this meeting, the reply LS from SA2 was received as following [2]:

According to the LS from SA2, normal MO-LR, MT-LR and NI-LR could be used to locate the PRU. So we think PRU should support MO-LR, MT-LR and NI-LR. So the PRU should support MO-LR, MT-LR and NI-LR for positioning accuracy improvement.
In the previous meeting, there is a view that the PRU or network will not trigger the positioning procedure since the PRU already has known location information. However, we think PRU performing positioning procedure is not to locate the PRU but to acquire some assistance information for improving positioning accuracy. For example, the PRU is managed by the operator and the operator can configure the PRU to send MO-LR request to the LMF. In other words, when to perform MO-LR is based on PRU implementation, when to perform MT-LR and NI-LR is based on network implementation.
Proposal 1: Whether perform MO-LR, MT-LR and NI-LR to acquire the assistance information from PRU is based on PRU and network implementation. 
SA2 also indicates the LMF may have no knowledge of which UEs act as PRUs and may therefore be unable to control and manage PRUs or make use of measurements provided by PRUs. According to the SA2 understanding, LMF should have the knowledge of the PRU for control and manage PRU. For MO-LR, the MO-LR request can include an indication and the LMF will know there is an available PRU in the network. And the indication can be in included in the LPP PDU. 
Proposal 2: The PRU can send MO-LR request to the LMF to indicate that there is an available PRU in the network.
Considering the PRU with known location, the known location is precise and then can be used to improve positioning accuracy, it is a reasonable assumption that the PRU will static or semi-static, if PRU is moving, we are not sure the precise know location will be guaranteed. 
If the PRU is static or semi-static, the LMF can acquire the PRU information based on OAM configuration. In other words, based on the OAM configuration, the LMF will know there is an available PRU in the network.
Proposal 3: The LMF can acquire the PRU information based on OAM configuration.
According to the above discussion, the LMF will aware the available PRU based on MO-LR request from PRU or OAM configuration, and then LMF can acquire the PRU information such as PRU capabilities, known location and positioning measurements based on the existing LPP procedures. 
For PRU capabilities, the LPP capabilities transfer procedure can be used to send PRU capabilities and the PRU capabilities includes positioning measurements, known location and antenna orientation.
Proposal 4: The PRU capabilities include positioning measurements, known location and antenna orientation.

Since the PRU can be considered as a normal UE and perform the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences), the PRU may obtain its location based on the PRS measurement, thus the PRU may have two locations, one is the known location and the other is calculated based on PRS measurement. Therefore, the LMF should indicate which location is required when the LMF acquires the PRU location by LPP request location information message.
Proposal 5: The LMF should indicate UE to report its known location and/or location based on PRS measurement when the LMF acquires the PRU location by LPP request location information message.
3 Conclusions 
In this contribution, we have discussed the issues on PRU and provide the following observations and proposals:
Proposal 1: Whether perform MO-LR, MT-LR and NI-LR to acquire the assistance information from PRU is based on PRU and network implementation.
Proposal 2: The PRU can send MO-LR request to the LMF to indicate that there is an available PRU in the network.
Proposal 3: The LMF can acquire the PRU information based on OAM configuration.
Proposal 4: The PRU capabilities include positioning measurements, known location and antenna orientation.
Proposal 5: The LMF should indicate UE to report its known location and/or location based on PRS measurement when the LMF acquires the PRU location by LPP request location information message.
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Regarding the handling of the PRU topic, agree the following way forward:


 Send an LS to SA2 asking SA2 whether the MT-LR or MO-LR location procedures as currently specified in TS 23.273 can be used to enable an LMF obtaining location measurements from PRUs (via LPP) and to trigger SRS transmission of PRUs (via NRPPa), or whether an LMF needs to be enabled to instigate location procedures for a PRU (e.g., LPP, NRPPa procedures) without receiving a location request for the PRU from an AMF (i.e., in the absence of an MT-LR or MO-LR for the PRU), and if so, whether support can be provided as part of Release 17.


Send an LS to RAN1 asking RAN1 whether the LMF determined "correction information" obtained from PRU measurements need to be provided to target UEs for UE-based mode of operation, and if so, ask RAN1 to provide further details on the specific "correction information" which need to be provided to target UEs. In addition, ask RAN1 to provide further details on the "PRU antenna orientation information" which should be provided to an LMF.


RAN2 confirm that the PRU considered as a UE supports the normal LPP procedures for PRU capability transfer.


RAN2 confirms that a PRU can support at least the following functionality (as described in the RAN1 LS), dependent on PRU capability:


 Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences) to an LMF.


Transmit the UL SRS signals for positioning.


FFS known location information and antenna orientation information











If a PRU is considered as a normal UE and has registered to the network, then a normal MO-LR, MT-LR, or NI-LR could be used to locate the PRU, where the LMF will initiate the positioning procedure, as defined in TS 23.273, clause 6.11. The procedure will trigger the UE to enter into CM-connected mode, i.e. page the UE if it is currently unreachable. However, the LMF may have no knowledge of which UEs act as PRUs and may therefore be unable to control and manage PRUs or make use of measurements provided by PRUs.


Furthermore, in release 17 and previous releases, SA2 has not specified a procedure for LMF to initiate a positioning procedure for a UE without an external trigger.


SA2 has finished R17 work on 5G_eLCS_Ph2, therefore it is not possible to study this topic in this release. SA2 may study support of PRUs in Release 18 in which case a better solution may be available later.
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