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Introduction
RAN1 #105 meeting has achieved the following agreements to improve the positioning accuracy [1]. 

Send an LS to RAN2/RAN3 (cc SA2), including the following content:
· 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. But, RAN1 has not identified specification enhancements needed in RAN1 specifications. RAN1 kindly requests RAN2/RAN3 (cc SA2) to determine if and what specification enhancements are adopted for PRUs for positioning.
· Notes: 
· The term “positioning reference unit (PRU)” is only used as a terminology in this discussion.  PRU does not necessarily mean an introduction of a new network node.
· PRU may support, at least, some of the Rel-16 positioning functionalities of UE, if agreed, which is up to RAN2.  The positioning functionalities may include, but not limited to, the following:
1. Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences)
2. Transmit the UL SRS signals for positioning
· PRU may be requested by the LMF to provide its own known location coordinate information to the LMF. If the antenna orientation information of the PRU is known, the information may also be requested by the LMF.

In this contribution, we discuss the specification impacts to support PRU with known location in a network and express our opinions.
[bookmark: _Ref490149211]Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In order to improve positioning accuracy by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, RAN1 has evaluated the use of positioning reference units (PRUs) with known locations for positioning. And the results show that PRUs can improve the positioning accuracy [1]. And from the RAN1 agreement, we can know that the positioning functionalities may include but not limit to the following: provide the positioning measurements and transmit the UL SRS signals for positioning. And in order to enable PRU function to mitigate the timing delays, PRU may need to provide its own know location coordinate information to the LMF. And then the list of PRUs used for positioning can be maintained by the LMF.
Observation1: The positioning reference units can improve positioning accuracy.
Thus, to enable the differential positioning methods for UE-based positioning, PRUs may need to perform measurement and send the measurement result to the network. And the network may need to send measurements results to the calibration UE which perform a differential positioning method. For UE-assisted positioning, the network can collect the measurement result by the UE and compare them against measurement result by the PRU. 
And then, we analysis the specification impacts of PRUs. The general UE positioning operation is summarized in clause 5.2 of TS 38.305 and clause 6.11 of TS 23.273 and is shown in figure 1 below. 
At Step 1, either some entity in the 5GC (e.g., a GMLC), or the UE, or the AMF itself (e.g. to locate the UE for an emergency call) requests some location services from an AMF. The AMF then transfers the location request to an LMF at Step 2 in Figure 1. The LMF may then invoke one or more LPP and/or NRPPa positioning procedures with the UE and/or NG-RAN at Step 3. Once the LMF has determined the UE location based on the measurement information received in Step 3, the LMF provides the location estimate to the AMF at Step 4, which then provides the UE location to the requesting client at Step 5.


[bookmark: OLE_LINK6][bookmark: OLE_LINK8]Figure 1: Location Service Support by NG-RAN (TS38.305 [2])
When PRU is introduced to a network, the general procedure of positioning will consider the procedure of positioning calibration. The PRU positioning procedure can be triggered by LMF before or after determining the UE’s location. If the PRU positioning procedure is triggered by LMF before determining the UE’s location, LMF cannot realize the UE’s location when select the PRU. In this case, LMF can roughly select a PRU according to the UE’s serving cell. But in this case, the selected PRU cannot accurately calibrate the timing errors. If the PRU positioning procedure is triggered by LMF after determining the UE’s location, Positioning calibration process is as shown in the figure2: Firstly, LMF needs to collect the measurement result of calibration UE and calculate the positioning result in step 3a and 3b, and then invokes a location request to the PRU to trigger the positioning measurement or transmit the UL SRS signals. It can be seen that this process can improve the positioning accuracy, but also increase the positioning latency.


Figure 2: General positioning procedure with PRU
Thus, to improve the positioning accuracy as well as reduce the latency, the calibration UE can provide the surrounding PRU list information to LMF in capability transfer procedure, assistance data transfer procedure or location information transfer to assist LMF to select suitable PRU. And then, LMF can trigger the PRU measurement. This methods can improve the positioning accuracy while reducing positioning latency.
[bookmark: OLE_LINK5][bookmark: OLE_LINK7]Proposal 1: UE can provide the PRU list to LMF to assist in selecting the suitable PRU as soon as possible.

[bookmark: _Ref528871418]Conclusions
In this contribution, we discuss the positioning accuracy enhancements. And the proposals are given as follows:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 1: The positioning reference units can improve positioning accuracy.
Proposal 1: UE can provide the PRU list to LMF to assist in selecting the suitable PRU as soon as possible.
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