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In [1], SA2 informs RAN1 the following:
	In SA2 has studied the issue of how to support the Positioning Reference Units (PRU) in Rel-18 FS_eLCS_Ph3 study in TR 23.700-71 and already made conclusion for the issue. Since the conclusion has RAN dependency, SA2 would like to ask RAN1 on their view on the following conclusion.
SA2 has concluded that the PRU information stored in core network at least includes PRU location, mobility state (i.e. fixed or mobile) and PRU capability. The PRU capability indicates the capability of a PRU for supporting positioning activities, which includes the positioning signal transmission capability and positioning measurement capability on Uu and possibly PC5. Based on that information, the PRU could be selected by an LMF to obtain measurements of RAN nodes to help improve location accuracy for all UEs and/or to assist the positioning of specific other UEs. Regarding the conclusion, SA2 has following questions:
-	Question#1: Whether there is additional information that needs to be stored in the core network? If yes, what is the information?
-	Question#2: Whether a PRU can be allowed to support the positioning signal transmission capability and signal measurement capability on PC5?



This document provides a summary of the discusstion in RAN1#111 related to reply LS on Positioning Reference Units. 
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Background
	Agreement:
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.




Submitted Proposals:
· Proposal by vivo [2]: 
· Resposne for Q1:
·  For additional information, RAN 1 has discussed reporting antenna orientation information (if support) of the PRU. In addition, we would like to confirm whether the PRU capability is the existing LPP capability or not.
· Response for Q2: 
· From RAN1 perspective, there has been no discussion on PC5 measurement for PRU devices. But there is some discussion about located UE (ie. the UE of which the location is known). So, we wonder whether the PRU can be seen as located UE in Rel-18 FS_Ranging_SL study in TR 23.700-86. If yes, it can be considered to extend to PC5 with a unified name.
· Proposal by CATT [3]: R1-2211137	Discussion on Positioning Reference Units	CATT
· Response to SA2 conclusion: 
· "Based on that information, the PRU could be selected by an LMF to obtain measurements of RAN nodes, or to transmit the reference signals for positioning on Uu and possibly PC5, to help improve location accuracy for all UEs and/or to assist the positioning of specific other UEs".
· Resposne for Q1:
· The PRU information stored in the core network as identified in SA2's conclusion can be seen as the information for supporting basic PRU functionalities. RAN1 will inform SA2 if any additional information to be stored in the core network is identified for the enhancements of PRU functionalities.
· Resposne for Q2:
· From RAN1's perspective, it may be beneficial if a PRU can be allowed to support the positioning signal transmission capability and signal measurement capability on PC5. However, RAN1 has not specified the positioning signal transmission capability and signal measurement capability on PC5, and also has not discussed the use of PRU for SL positioning in Rel-18. RAN1 will provide further update to SA2 if RAN1 makes any progress in this issue.
· Proposal by xiaomi [5]:
· Resposne for Q1:
· From RAN1 perspective, there is no additional information needs to be stored in the core network. 
· Resposne for Q2:
· RAN1 has not discussed the feasibility of PRU for SL positioning/ranging. From RAN1 perspective, if a PRU supports the positioning signal transmission capability and signal measurement capability on PC5, it functions as an anchor UE or target UE in sidelink positioning/ranging.
· Proposal by OPPO [6]: 
· Resposne for Q1:
· There is no additional information that needs to be stored in the core network
· Resposne for Q2:
· A PRU is allowed to support the positioning signal transmission capability and signal measurement capability on PC5.
· Proposal by ZTE [7]: 
· Resposne for Q1:
· RAN1 reply: RAN1 has not found any additional information to be stored 
· Resposne for Q2:
·  RAN1 thinks a PRU can be allowed to support the positioning signal transmission capability and signal measurement capability on PC5 in Rel-18 if the PRU capability includes support of Rel-18 SL positioning. In such case, PRU can be assumed as an reference UE. The detailed capabilities for support of SL positioning activities can be the same as a regular Rel-18 SL UE
· Proposal by Intel [8]: 
· Resposne for Q1:
· In addition to the information on PRU location, mobility state (i.e., fixed or mobile) and PRU capability agreed by SA2, information on antenna orientation of the PRU, at least for a fixed PRU, could be beneficial for SL positioning/ranging as well as for NR carrier phase positioning, e.g., for potential compensation of Antenna Reference Point (ARP) errors
· Resposne for Q2:
· Yes, a PRU’s capability to transmit or receive SL-PRS over PC5 can be beneficial at least for the purpose of calibration against timing errors as well as an anchor UE for SL positioning
· Proposal Samsung[9]: 
· Resposne for Q1:
· At the present time, RAN1 doesn’t see the need for additional information to be stored. RAN1 would like to point out that a PRU should be capable of supporting carrier phase positioning activities, including positioning measurement capability for carrier phase
· Resposne for Q2:
· RAN1 has not discussed the support of PRU on the PC5 interface. But this doesn’t preclude RAN1 from supporting PRU on the PC5 interface in a future release.
· Proposal Huawei [10]: 
· Resposne for Q1:
· RAN1 currently has not identified any additional information that needs to be stored in the core network.
· Resposne for Q2:
· RAN1 cannot conclude for now the feasibility of extending PRU functionality into SL positioning.
· Proposal Ericsson [11]: 
· Resposne for Q1:
· RAN1 is not the competent working group and suggest RAN3 or RAN2 takes up the question.
· Resposne for Q2:
· From the RAN1 perspective, a PRU is a UE.  Positioning signal transmission capability consists of SRS transmission or, for sidelink, SL PRS transmission capability.  For signal measurement, similar to other UEs, a PRU may measure downlink PRS or SL PRS.

Moderator’s comment:
About SA2’s conclusion, one company [CATT] commented that in addition that PRU could be selected by an LMF to obtain measurements, it can also be selected for the transmission of the reference signals for positioning. In Moderator’s understanding, this is the situation for supporting UL positioning. Thus, the suggestion seems reasonable.
For SA2’s first question, 2 companies (vivo, Intel) propose the possibility of storing PRU antenna orientation information if available, 6 companies (CATT, xiaomi, OPPO, ZTE, Samsung, Huawei) proposes no any additional information that needs to be stored in the core network, and one company (Ericsson) suggest RAN3 or RAN2 takes up the question. In Moderator’s understanding, in RAN1’s  previous agreement, it has the wording that “If the antenna orientation information of the PRU is known, the information may also be requested by the LMF.” The issue is that RAN2 has made the decision that PRU is a UE, and RAN1 has no further discuassion on when the antenna orientation information of the UE is available. Thus, it seem there is “no any additional information that needs to be stored in the core network” at this moment. However, the situation could change if RAN1 (other WGs) decides UE can provide the antenna orientation information of the PRU. In addition, Samsung “a PRU should be capable of supporting carrier phase positioning activities, including positioning measurement capability for carrier phase”. This should also be the potenitla enhancement in PRU. 
For SA2’s second question, it seems the comments of the companies have the common undersatdning that RAN1 has not discussed the support of PRU on the PC5 interface yet, but different companies have different views on how to response to SA2. Some companies (vivo, OPPO, ZTE, Intel, Samsung) suggest extend PRU to PC5.

Proposal 1
[bookmark: P1]Regarding SA2’s conclusion on PRU, suggest providing the following modification: 
· “Based on that information, the PRU could be selected by an LMF to obtain measurements of RAN nodes, or to transmit the reference signals for positioning on Uu and possibly PC5, to help improve location accuracy for all UEs and/or to assist the positioning of specific other UEs”.



Regarding SA2’s first question, suggest providing the following response:
· RAN1 has not identified additional information that needs to be stored in the core network when PRU is a UE.
Regarding SA2’s second question, suggest providing the following response:
· From RAN1's perspective, it is beneficial if a PRU can be allowed to support the sidelink positioning reference signal transmission capability and signal measurement capability on PC5. However, RAN1 has so far not specified the sidelink positioning reference signal transmission capability and signal measurement capability on PC5, and also has not discussed the use of PRU for SL positioning. RAN1 will provide a update to SA2 if RAN1 makes any progress in this issue.


Comments
	Company
	Additional comments

	Huawei, HiSilicon
	OK with the first change.

For Q1: we do not prefer to add the antenna orientation information because even if it is introduced, it should be in LPP, which is transparent to SA2.

For Q2: OK.

	Qualcomm
	OK with the first change
Q1: Generally, if a UE’s antenna orientation is added it will be in LPP as HW pointed out, but there is no such agreement yet. If it is added for a UE, then it will also be applicable for a PRU since a PRU is a UE.. The current response to SA2 may appear as if SA2 has to add that separately in a dedicated signaling from their side, which i don’t think it is the intention. 
Q2: OK

	ZTE
	Similar view as QC and Huawei.  

	FL
	It seems the feedback so far consider there is no need to consider the “UE’s antenna orientation” in the response to SA2. In FL’s view, we may not need to consider the UE’s antenna orientation at least for now. So, the suggestion is to remove the last sentence for the response to the first question.

Regarding SA2’s first question, suggest providing the following response:
· From RAN1's perspective, RAN1 has not identified additional information that needs to be stored in the core network when PRU is a UE. However, RAN1 considers it is benefiticial to store the PRU antenna orientation if the capability of reporting antenna information is introduced in the future.


	Lenovo
	Generally fine with the updated SA2 replies. On reply to the second question, Suggest a minor clarification to the reply with reference to SL and SL positioning reference signal transmission:
· From RAN1's perspective, it is beneficial if a PRU can be allowed to support the sildeink positioning reference signal transmission capability and signal measurement capability on PC5. However, RAN1 has so far not specified the sildeink positioning reference signal transmission capability and signal measurement capability on PC5, and also has not discussed the use of PRU for SL positioning. RAN1 will provide a update to SA2 if RAN1 makes any progress in this issue.
FL: Thanks for the suggestion. Changes are made as suggested.
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