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Introduction
RAN3 has received several liaison statements from other 3GPP WGs related to Rel-17 NR Positioning and LCS enhancements. They are listed in the table below:
	LS reference
	Source WG
	RAN3 in cc?
	Object/title
	Action requested from RAN3

	R3-213107 [1]
	RAN1
	no
	LS on support of UL-AOA/ZOA assistance information signalling for NR positioning
	Define UL-AOA/ZOA assistance signalling

	R3-213108 [2]
	RAN1
	yes
	Reply LS to SA2 on Scheduling Location in Advance
	No action

	R3-213127 [3]
	SA2
	yes
	Response LS on Scheduling Location in Advance to reduce Latency
	Action oriented towards RAN2 to answer SA2’s question if signalling the Scheduled Location Time to NG-RAN and UE could help the reduction of the LCS latency.

	R3-213109 [4]
	RAN1
	no
	LS on Positioning Reference Units (PRUs) for enhancing positioning performance
	Asking RAN3 if/what specs impacts are needed for the use of PRUs for positioning

	R3-213119 [5]
	RAN2
	no
	LS on On-demand PRS
	Taking the RAN2 agreements into account for RAN3’s work on on-demand PRS support

	R3-213128 [6]
	SA2
	no
	LS on determination of location estimates in local co-ordinates
	Feedbacking if determination of local co-ordinates would be limited to certain positioning methods.

	R3-213130 [7]
	SA2
	yes
	LS on storage of UE Positioning Capabilities
	No action



We believe that the liaisons in [2], [3] and [7] do not need immediate feedback from RAN3 at this stage.
Regarding the LS in [1] and [5], we discuss about the requested actions in more detail in our dedicated contributions in AI 19.
In this contribution, we discuss about the actions and impacts mentioned by the LS in [4] and [6].
Discussion
Discussion on the Positioning Reference Units aspects
The LS in [4] mentions about RAN1 agreements on adopting a Positioning Reference unit (PRU):
	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: 
o 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.
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
o 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.




First of all, we notice that RAN1 seems to be discussing and agreeing on stage 2 architecture design. 3GPP RAN groups Terms of Reference [8], as well as normal practice in positioning WIDs, assign architecture design responsibility to RAN2 and RAN3 jointly; such discussions are therefore out of scope for RAN1. Secondly, RAN1 has talked about improvements being “observed” in “using PRUs”, but those so-called improvements have not been documented nor communicated to other groups in the LS. Therefore, there is no tangible ground to discuss on RAN1’s observed technical benefits related to architecture aspects, which should not be discussed in RAN1. Indeed, given that this proposal aims to introduce a new feature during the WI phase, it would have been appropriate to discuss it in RAN plenary first, as an update of the positioning WID. 
Observation 1: Discussing the PRU in these terms seems out of scope for RAN1, and it would have been appropriate to discuss it in RAN as a proposed update of the positioning WID.
Regardless of the above, from the description given by RAN1 in the LS there seems to be no doubt that the PRU is a UE (or a subset thereof). If desired, it is not precluded to include such functionality in a TRP (which would then receive PRS signals and send UL SRS, similarly to a UE). As a reminder, TRP functionality is within the gNB-DU where cell functions do not need to be necessarily activated (the couplet {TRP ID, cell ID} definition agreed in Rel-16, where cell ID is optional). In other words, a gNB-DU can act as a positioning only DU. Therefore, by dedicated implementation of the NG-RAN it is possible to configure a TRP or set of TRPs within the gNB-DU to act according to the desired functionality of a “PRU” or similar. Everything else (PRS/SRS transmission, etc.) is handled by the serving gNB.
Observation 2: The PRU seems to be a UE (or a subset thereof). If desired, it is possible by implementation of the NG-RAN to configure a TRP within the gNB to act accordingly (that is, receiving PRS and sending UL SRS, like a UE).
On the “known location” mentioned in the LS, a TRP is characterized by its geographical position that it can report, as defined in TS 38.455 section 9.2.46 copied below. Therefore, we do not see what is new or required from the last bullet of the RAN1 LS.
[bookmark: _Toc51776064][bookmark: _Toc56773086][bookmark: _Toc64447715]9.2.46	Geographical Coordinates 
This information element contains the geographical coordinates for the TRP.
	[bookmark: _Hlk49177418]IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE TRP Position Definition Type
	M
	
	
	

	>Direct
	
	
	
	

	>>CHOICE Accuracy
	M
	
	
	

	>>>normal accuracy
	
	
	
	

	>>>>TRP Position
	M
	
	NG-RAN Access Point Position
9.2.10
	The configured estimated geographical position of the antenna of the cell/TRP.

	>>>high accuracy
	
	
	
	

	>>>>TRP High Accuracy Access Position
	M
	
	NG-RAN High Accuracy Access Point Position
9.2.49
	The configured estimated geographical high accuracy position of the antenna of the cell/TRP.

	>Referenced
	
	
	
	

	>>Reference Point
	M
	
	9.2.51
	The reference point is used to derive the TRP position

	>>CHOICE Type
	M
	
	
	

	>>>Geodetic
	
	
	
	

	>>>>TRP Position Relative Geodetic
	M
	
	Relative Geodetic Location
9.2.48
	The configured estimated relative geodetic coordinate of the antenna of the cell/TRP

	>>>Cartesian
	
	
	
	

	>>>>TRP Position Relative Cartesian
	M
	
	Relative Cartesian Location
9.2.50
	The configured estimated relative Cartesian coordinate of the antenna of the cell/TRP

	DL-PRS Resource Coordinates
	O
	
	9.2.47
	DL-PRS Resource Coordinates relative to the TRP coordinate



Observation 3: It is already possible for the LMF to request from the NG-RAN the geographical position and known location of a TRP.
Based on the above observations, we do not see any need for impacting 3GPP specifications on stage 2 nor stage 3 levels for supporting such a feature, especially when it can already be supported today by means of gNB-DU implementation (and NRPPa supports exchanging the necessary information).
Proposal 1: Reply to RAN1 that the desired PRU functionality is not precluded via dedicated implementation, if desired, in NG-RAN. No standards support is needed. We should also point out that this discussion so far seems to be outside of normal 3GPP practice.

Determination of location estimates in local co-ordinates
The second LS that we wish to highlight in this contribution is SA2’s question in [6] if determination of local co-ordinates would be limited to certain positioning methods?
SA2 has in TS 23.273 Rel-17 added that an LMF may support determination of location estimates in local co-ordinates as defined as below and has also defined corresponding shapes in TS 23.032 Rel-17.
Local Co-ordinates: co-ordinates relative to a local Cartesian System whose origin is expressed by a reference point. The origin may have known WGS84 coordinates. Local Co-ordinates are only applicable in 5GS.
When local co-ordinates were introduced, question was raised whether all positioning methods can support determination of local co-ordinates.
[bookmark: _Hlk70322212]Accordingly, SA2 would like to ask RAN1, RAN2 and RAN3 if determination of local co-ordinates would be limited to certain positioning methods.
Below, we can find the related description from SA2’s change to TS 23.273:
====Start of extract from TS 23.273====

[bookmark: _Toc75342887]4.3.8	Location Management Function, LMF
The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.
The LMF shall determine the result of the positioning in geographical co-ordinates as defined in TS 23.032 [8] and/or in local co-ordinates as defined in TS 23.032 [8]. If requested and if available, the positioning result may also include the velocity of the UE. The coordinate type(s) is determined by LMF when receiving a location request, based on LCS Client type and supported GAD shapes. If the location request indicates regulatory LCS Client type the LMF shall determine a geographical location and optionally a location in local coordinates. For location request indicates a value added LCS Client type, the LMF may determine the UE location in local coordinates or geographical co-ordinates or both. If the supported GAD shapes is not received or Local Co-ordinates is not included in the supported GAD shapes, the LMF shall determine a geographical location.
Editors' note:	It is to be coordinated with RAN if local co-ordinates would be limited to certain positioning methods.
====End of extract from TS 23.273====

[bookmark: _Toc78290140]Observation 4: Currently, SA2 specification has an FFS note, depending on RAN on whether all positioning procedures can provide the measurements using local co-ordinates.  
From the provided description above, the Local Co-ordinates are relative to a local Cartesian System whose origin is based upon a reference point which could be based upon WGS84. For many applications such as indoor navigations, it is in fact easier to report location in local co-ordinates, with a position relative to a provided origin. Further, from RAN3 point of view, it is always possible to transform global to local coordinates, therefore we do not see a current showstopper to limit local co-ordinates for certain positioning methods. However, final word is up to RAN2 if they see any reason.
Proposal 2: From RAN3’s perspective, there is no need to limit lo Co-ordinates for certain positioning methods, as it is always possible to convert global to local coordinate data.  

Conclusions and Proposal
Observation 1: Discussing the PRU in these terms seems out of scope for RAN1, and it would have been appropriate to discuss it in RAN as a proposed update of the positioning WID.
Observation 2: The PRU seems to be a UE (or a subset thereof). If desired, it is possible by implementation of the NG-RAN to configure a TRP within the gNB to act accordingly (that is, receiving PRS and sending UL SRS, like a UE).
Observation 3: It is already possible for the LMF to request from the NG-RAN the geographical position and known location of a TRP.
Observation 4: Currently, SA2 specification has an FFS note, depending on RAN on whether all positioning procedures can provide the measurements using local co-ordinates.  
-
Proposal 1: Reply to RAN1 that the desired PRU functionality is not precluded via dedicated implementation, if desired, in NG-RAN. No standards support is needed. We should also point out that this discussion so far seems to be outside of normal 3GPP practice.
Proposal 2: From RAN3’s perspective, there is no need to limit lo Co-ordinates for certain positioning methods, as it is always possible to convert global to local coordinate data.  
A draft LS reply to RAN1 is available in [9]
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