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Abstract of the contribution: Remove the Reference UE from KI#7 as Reference UE other than VMR and SL will have impact on RAN and this type of Reference UE is not in the rel-18 RAN scope.
Discussion
Two types of Refence devices

Key Issue 7 in TR 23.700-71 v0.2.0 mentions two type of refence devices: The Positioning Reference Unit (PRU) and the Reference UE. From the WID justification and the KI#7 description part the functionality of the two reference devices can be interpretated in the following way.

Positioning Reference Unit (PRU): A node with a known location used by the network to calibrate positioning measurement results when positioning a different UE. A Positioning Reference Unit is managed by the network as a UE.

Reference UE: A UE with a known location that can participate in the positioning of a different UE by providing a Line-of-Sight path for that UE. The Reference UE has the same capability as a gNB/TRP i.e. it can transmit a positioning reference signal or measure on UL SRS from a different UE.

When reading the RAN1 email discussions and agreements the only Reference device mentioned is the PRU, sometimes the PRU is referred to as a reference device or reference UE in those documents. According to the RAN1 agreement in “Final Report of 3GPP TSG RAN WG1 #105-e v1.0.0” clause 8.5.1 and the LS from RAN1 R1-2106326, the PRU should have the following capabilities:

o 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

And from RAN2 agreements in November 2021

· 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

Observation 1: SA2 study includes two type of reference devices but RAN1 and RAN2 have only discussed one type i.e. the Positioning Reference Unit (PRU).
Observation 2: A reference UE that KI#7 describes will have functionality much different from the RAN1 and RAN2 agreements, i.e. such UE will have selective gNB/TRP functionalities. Either broadcasting a PRS or measuring on the UL SRS to provide more possible Line-of-Sight paths for a UE which location is being estimated.
Observation 3: Furthermore, the RAN rel-18 scope does not include work related to a UE with gNB/TRP functionality that can be used for location services apart from a Mobile IAB-UE. 
SA2 have two other studies ongoing that investigate solutions to support UE location estimation involving other UE(s) to aid in the UE location estimations. In FS_VMR an IAB-UE acts as a TRP. The IAB-UE was specified in Rel-17, but the IAB-UE in rel-18 is enhanced so that the IAB-UE/TRP/Mobile Base station Relay can be mobile, meaning that the location is not static. In FS_Ranging_SL a different UE performs Sidelink positioning over PC5 to help location estimation if the UE is partial-coverage or out-of-coverage. 

Observation 4: Solutions that can be mapped to either Mobile Base Station Relay or Sidelink positioning should be submitted in either FS_VMR or FS_Ranging_SL.
Proposal 1: And a Note to clarify that the Reference UE has no relationship with other Studies..
Proposal

Remove the Remove the Reference UE part from KI#7 based on the listed observations.
Observation 1: SA2 study includes two type of reference devices but RAN1 and RAN2 have only discussed one type i.e. the Positioning Reference Unit (PRU).
Observation 2: A reference UE that KI#7 describes will have functionality much different from the RAN1 and RAN2 agreements, i.e. such UE will have selective gNB/TRP functionalities. Either broadcasting a PRS or measuring on the UL SRS to provide more possible Line-of-Sight paths for a UE which location is being estimated.
Observation 3: Furthermore, the RAN rel-18 scope does not include work related to a UE with gNB/TRP functionality that can be used for location services apart from a Mobile IAB-UE. 
Observation 4: Solutions that can be mapped to either Mobile Base Station Relay or Sidelink positioning should be submitted in either FS_VMR or FS_Ranging_SL.
Proposal 1: Remove the Reference UE part from KI#7.
* * * Start of change* * * 

5.7
Key Issue #7: support of Positioning Reference Units and Reference UEs

5.7.1
Description

Based on RAN WG conclusion in Rel-17, positioning reference units (PRUs) with known locations can enhance the positioning performance. PRUs may be used to assist positioning of UEs by e.g. providing measurement information related to RAN nodes. This key issue aims to study the system level impact to support PRUs.

The accuracy of positioning heavily relies on the number of Line of Sight (LoS) paths, so positioning in the indoor environment is complex, as there are many factors that reduce the possibility of LoS path. It is resource consuming and complicated to deploy sufficient RAN nodes (e.g. pRRUs or gNBs) to provide enough LoS path, considering the complex environment with possible changes. Consequently, a simplified node, referred to as a Reference UE, is required to provide more potential LoS paths for positioning.

The following aspects will be studied for PRUs:

-
What information of the PRUs needs to be obtained by 5GC and how can the 5GC become aware which PRU(s) are available.

-
How can 5GC determine and enable particular (e.g. candidate) PRU(s) from the available PRU(s).

-
How are the location service procedures performed to improve positioning accuracy using PRU(s). This can include using PRUs to assist positioning of one UE or using PRUs to assist positioning of many or all UEs.

The following aspects will be studied for Reference UEs:

-
Whether and how the 5GS can assist with the selection of Reference UE supporting the 5G location services provided to a different UE.

-
The specific entities and mechanisms in the 5GC whose functionality need to be updated to account for the Reference UE operation as part of the location service.

NOTE 1:
Coordination with RAN WG may be required.

NOTE 2: Whether PRU and Reference UE can be the same entity should be determined during normative phase.
NOTE 3: Within the FS_eLCS_ph3 study and the TR23.700-71, the Reference UE has no relationship with other Studies, e.g. FS_Ranging_SL, unless clearly mentioned. If a terminology alignment between studies is required, it will be done before starting normative work.
* * * End of change * * * 
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