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1. Introduction
In RAN2 meeting #115-e, there were some discussions about the positioning reference unit [1]. In this paper, we will further discuss the issues on the PRU.
2. Discussion
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]In the last RAN2 meeting, there were some agreements regarding the type of PRU:
Agreements:
Proposal 1 (modified): For purposes of RAN2 discussion, the PRU functionality as described in the RAN1 LS can be considered as UE with known location (to some degree of accuracy) at least (16/17).
PRU modelled as a gNB can be discussed in RAN3 (no RAN2 action).

Agreement:
RAN2 confirm that the PRU considered as a UE supports the normal LPP procedures for assistance data transfer and location information transfer.

2.1. Impacts to LPP
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The current LPP procedures can support the functions of a UE-like PRU such as the positioning measurements and assistance data. One of necessary enhancements for LPP is to support the transfer of antenna orientation information of the PRU. It is proposed to enhance the LPP Request/Provide location information message to support the transfer of PUR antenna orientation information.
Proposal 1: Enhance the LPP Request/Provide location information message to support the transfer of PRU antenna orientation information.
In order to let the LMF know the UE supporting the report of antenna orientation information, the UE should provide the related capability to the LMF. Therefore, the LPP capability transfer procedure should also be enhanced.
Proposal 2: Enhance the LPP capability transfer procedure to support the transfer of PRU antenna orientation information.
The current LPP message support the LMF to request the positioning measurements and the location coordinates (for UE-based positioning) from the UE. In order to minimize the spec impacts, the existing positioning measurements can be re-used. Additionally, the locationEstimate IE is in the CommonIEsProvideLocationInformation IE, which can be used for the UE to provide the location estimates for any positioning methods. This IE can also be used for the PRUs to provide the locations.
Proposal 3: Re-use the existing LPP procedure for the PURs to provide the positioning measurements and the locations.
2.2. Involvement with SA2
According to the RAN1 LS, the PUR has the following descriptions: “RAN1 has evaluated the use of positioning reference units (PRUs) with known locations for positioning and observes improvements in using PRUs for enhancing the positioning performance.” It can be seen that the PURs are used for enhancing the positioning service performance. The LMF can request the location of the PRUs for assist the positioning calculation for other UE positioning services whenever it is necessary. Therefore, there will be no location service request (such as MO-LR, MT-LR, etc.) to trigger the LMF to obtain the location of the PRUs. The LMF can request location of PURs when necessary. 
Proposal 4: The LMF can request the location and/or positioning measurements from the PRUs by its implementations and no LCS requests for the PRUs are needed to trigger the LMF.
Then, another issue is the LMF’s awareness of the available PRUs with which the LMF can use for adjustment the timing. In the last meeting different options are discussed:
· Option 1: PRU registration to LMF/AMF
· Option 2: PRU Registration by using Supplementary Services message
· Option 3: LMF obtains available PRU info via LPP procedures, i.e. based on capability exchange
There could be another option that the information of PRUs are maintained at the UDM. The UDM stores all the subscription information for all the UEs and it may be possible for the LMF to request information of a list of PURs from the UDM when necessary, so that LMF can choose certain ones to request information to assist the positioning. 
Figure 1 shows an example of the basic procedure for maintaining PRUs in UDM.
[image: ]
Figure 1, Manage the PRU information in the UDM
Then, at the time when LMF wants to make use of the PRU for timing adjustment, it can first send a request to the AMF for request a list of UEs that can serve as PRU within a certain area. Then, the AMF can query the UDM for the list of PRU according to the request of the LMF and return the result to the LMF, which can be the similar to the LCS request sent from the AMF to LMF for normal LCS services (e.g., MT-LR, MO-LR…). With the returned results, the UE can perform individual positioning with LPP for each UE serving as PRU. An example for the above can be illustrated by the following figure. 
[bookmark: _GoBack][image: ]
However, most of the above listed options are within the scope of the SA2, who has the expertise to down-scope from the options. RAN2 can then discuss the impacts on the RAN specifications after the SA2 define the general procedure of the management of the PURs in the network. It is proposed to send the LS to the SA2 to trigger the discussion for the issue of managing the information of PRUs by the network. 
Proposal 5: Send a LS to SA2 regarding how to manage the information of PRUs by the network. RAN2 can discuss the specification impacts after the procedures of PUR information management being defined by SA2.
For the UE capability of supporting PRU, it may depend on the solutions of managing PRU information listed above. If the PRU information is managed in the AMF and stored in the UDM, the PRU capability should be sent to the AMF, preferably within the existing 5GMM register procedure. Then, we can perform the above procedure for managing the PRU in the UDM
Proposal 6: Discuss the UE capability of supporting PRU after the issue of how to manage the PRU information has been determined.
3. Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following proposals:
Proposal 1: Enhance the LPP Request/Provide location information message to support the transfer of PRU antenna orientation information.
Proposal 2: Enhance the LPP capability transfer procedure to support the transfer of PRU antenna orientation information.
Proposal 3: Re-use the existing LPP procedure for the PURs to provide the positioning measurements and the locations.
Proposal 4: The LMF can request the location and/or positioning measurements from the PRUs by its implementations and no LCS requests for the PRUs are needed to trigger the LMF.
Proposal 5: Send a LS to SA2 regarding how to manage the information of PRUs by the network. RAN2 can discuss the specification impacts after the procedures of PUR information management being defined by SA2.
Proposal 6: Discuss the UE capability of supporting PRU after the issue of how to manage the PRU information has been determined.
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