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Abstract: RAN1 evaluates the Positioning Reference Unit and requests SA2 study the specification impact to support this feature. In collaboration with RAN WG, this contribution proposes the new key issue for supporting PRU.  ”
1. Introduction
In RAN1#105e, the following agreement about PRU have been achieved [1]:
	Agreement:
Send an LS to RAN2/RAN3 (cc SA2), including the following content:
1. 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.
1. Notes: 
1. 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.
1. 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)
1. Transmit the UL SRS signals for positioning
1. 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.



Based on the LS from RAN1 [1], RAN2 started the PRU discussion in RAN2#115e and RAN2#116e, and made the following agreements [2]:
In RAN2#115e:
	Agreement:
1. 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).
1. PRU modelled as a gNB can be discussed in RAN3 (no RAN2 action).



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





In RAN2#116e:
	Agreement:
Proposal 5:	Regarding the handling of the PRU topic, agree the following way forward:
(1) 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.
(2) 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. LS to be progressed by email (extension of [AT116-e][615], to approve by email by EOM).



	Agreement:
Proposal 3:	RAN2 confirm that the PRU considered as a UE supports the normal LPP procedures for PRU capability transfer.
Proposal 1 (modified):  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



Based on the RAN WG status and time limit, SA2 has planned to study the PRU in Release 18. 
In SA2#148e, new SID on enhancement to the 5GC location service has been agreed [3] with the following work task:
	Agreement:
WT#5: In collaboration with RAN, study specific network functionality related to use of Positioning Reference Units (PRUs) as defined by RAN WGs and study how 5GS to support a specific UE (i.e. Reference UE) to improve the accuracy of positioning, and reduce the signalling.



This document analyses the potential scenarios of using PRU and tries to propose the key issue for supporting PRU from SA2 perspective.
2. Discussion
PRU could be applied in the following scenarios to enhance the positioning performance:
Scenario 1: PRUs assist the timing error calibration
The initial motivation of using PRUs to improve positioning accuracy is timing error calibration [4], where the LMF obtains location measurements from PRUs and triggers SRS transmission of PRUs. 
· RAN1 has evaluated the use of PRUs with known locations for positioning and observes improvements in using PRUs for enhancing the positioning performance. 
· 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:
· Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences)
· 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.
Observation 1:  PRU related information should be obtained by LMF, for instance, known location coordinates, antenna orientation information, in addition to the capability information. 
Observation 2: The LMF should be aware which UEs operate as PRUs and therefore exploit PRUs to improve positioning accuracy.

Scenario 2: PRUs as additional reference source/nodes when the number of LoS paths is insufficient
Till Release 17, RAT-dependent positioning techniques rely on the positioning measurements obtained using the reference signals transmitted in the downlink and/or uplink, namely between a target UE and one or more reference RAN nodes. The accuracy of positioning is highly dependent on the number of Line-of Sight (LoS) paths. This causes performance limit given the network deployment in terms of coverage and density. Examples include when the number of deployed RAN nodes providing LoS paths is insufficient, when the reference RAN nodes are temporarily blocked or when the target UEs are in partial or out of the network coverage.
In this circumstances, PRUs may be considered as additional reference sources which create potential LoS paths to the target UEs. By either transmitting reference signals or providing positioning measurements, a PRU may be added dynamically to the network to assist the positioning of target UEs.
Observation 3:  PRUs could be considered as additional reference nodes to improve the accuracy of positioning when the number of LoS paths is insufficient. 
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4. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
[bookmark: _Toc517082226]* * * * First change (all texts new)* * * *
[bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Toc92882279][bookmark: _Hlk91782779]5	Key Issues
5.X	Key Issue #X: support of Positioning Reference Units
[bookmark: _Hlk21032560]5.X.1	Description 
Based on RAN WG conclusion in rel-17, positioning reference units (PRUs) with known locations can enhance the positioning performance. This key issue aims to study the system level impact to support PRUs.  
The following aspects will be studied:
· What information of the PRUs need to be obtained by 5GC and how the 5GC become aware which PRU(s) are available.
· How can 5GC determine and enable the candidate PRU(s) from the available PRU(s).
· How is the location service procedure performed to improve positioning accuracy with the involvement of candidate PRU(s).
[bookmark: _GoBack]* * * * End of change* * * *
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