

[bookmark: _GoBack]SA WG2 Meeting #S2-152e(e-meeting)	S2-2206619
17 - 26 August, 2022, Electronic Meeting	(revision of S2-22xxxxx)

Source:	CATT
Title:	KI#7, sol#17: update solution to clarify the Reference UE
Document for:	Approval
Agenda Item:	9.10
Work Item / Release:	FS_eLCS_Ph3
Abstract of the contribution: this pCR is proposed to update solution#17 to clarify the Reference UE based on discussion and proposal for Reference UE.
1. Introduction
[bookmark: _Toc352077766]Since Reference UE is introduced in SA2#149E meeting, our progress and confusion on Reference UE are shown in Table 1.
Table 1: Progress and Confusion on Reference UE
	
	SA2#149E meeting
	SA2#150E meeting
	SA2#151E meeting

	Progress on Reference UE
	Questions related to Reference UE to be studied are included in the key issue#5 in TR 23.700-71
	Solution#17 is adopted in TR 23.700-71.
	The term of Reference UE is adopted in TR 23.700-71

	Confusion on Reference UE
	NOTE 2: whether PRU and Reference UE can be the same entity should be determined during normative phase.
	The relationship between the solution#17 and FS_Ranging_SL SID.
	· Editor's note: It is FFS whether a PRU and a Reference UE should be combined into a single entity that is able to function as either or both.
· NOTE: Within the FS_eLCS_ph3 study and this TR, 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.



In this pCR, we try to move forward on the Reference UE by comparing between Reference UE and PRU and comparing between Reference UE and Located UE.
2. Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.1	Comparison between the terms of PRU and Reference UE
The definition of PRU in clause 5.4.5 in TS 38.305 is as follows:
A Positioning Reference Unit (PRU) at a known location can perform positioning measurements (e.g., RSTD, RSRP, UE Rx-Tx Time Difference measurements, etc.) and report these measurements to a location server. In addition, the PRU can transmit SRS to enable TRPs to measure and report UL positioning measurements (e.g., RTOA, UL-AoA, gNB Rx-Tx Time Difference, etc.) from PRU at a known location. The PRU measurements can be compared by a location server with the measurements expected at the known PRU location to determine correction terms for other nearby target devices. The DL- and/or UL location measurements for other target devices can then be corrected based on the previously determined correction terms.
The definition of Reference UE in clause 3.1 in TS 23.700-71 is as follows:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Reference UE:	A UE with a location assumed known to the network that can obtain location related information of one or more target UE(s), which may assist the network to improve the positioning performance of target UE(s).
Based on the definitions above, the PRU and Reference UE are different, because the function of PRU is not to obtain “location related information of target UE(s)”, but to provide the information that helps the LMF to estimate the positioning measurements to improve the positioning performance, for example,
-	PRU can measure DL signals from gNB, and report the measurements which are not related to the location of target UE(s) to LMF.
-	PRU can transmit the UL SRS, which are not related to the location of target UE(s).
Observation#1: The function of the Reference UE and the PRU are different.
2.2	Comparison between the terms of Reference UE and Located UE
The term of Reference UE in clause 3.1 in TS 23.700-71 is as follows:
Reference UE:	A UE with a location assumed known to the network that can obtain location related information of one or more target UE(s), which may assist the network to improve the positioning performance of target UE(s).
The term of Located UE in TR 23.700-86 is as follows:
Located UE: A UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
Based on the terms above, both Reference UE and Located UE can provide information to network to assist the network to determine the location of target UE. The difference is that, for Located UE, it is definitely described that the information provided by the Located UE is based on sidelink positioning, so the information is sidelink measurements or sidelink positioning result. While for Reference UE, it is not clear the location related information provided by the Reference UE includes what information.
Observation#2: Based on the terms of the Reference UE and the Located UE, both Reference UE and Located UE can provide information to network to determine the location of target UE. The difference is that, the information provided by Located UE is obtained using sidelink positioning, while the information provided by Reference UE is not clearly described in the term.
2.3	Comparison between Reference UE in solution#17 and Located UE
Based on analyses in clause 1.2, both Reference UE and Located UE can provide information to network to determine the location of target UE. But the information provided by Reference UE is clearly described in the term, so it is hard to further compare the Reference UE and Located UE just based on the terms. In this clause, we further compare the two terms based on the existing solutions which can represent our understanding on Reference UE.
We have agreed to capture one solution related to Reference UE, i.e. solution#17, in the TR 23.700-71. The status has been lasted for two meetings.
Based on the following description in solution#17, we can see the Reference UE triggers side-link positioning based request from LMF and provides the sidelink positioning result to LMF.
10.	The reference UE initiates side-link based positioning over PC5 communication session established in step 7 for the multiple UEs (as instructed by the LMF in step 9). This may include obtaining position estimates from the group of UEs, which e.g. would carry out UE based positioning, obtaining positioning assistance data from these UEs or even executing a side-link based positioning method (and gaining position information of the group of UEs). Whatever the method used, the reference UE will collect this data through side-link in this step.
NOTE 3:	Steps 10 and 11 have a dependency on FS_Ranging_ARC and may need alignment with FS_Ranging_ARC conclusions for normative work.
11.	The reference UE will relay location reporting data back to the LMF. The signalling overhead reduction comes in positioning protocol messages (e.g. LPP) from the reference UE to the LMF. The location information from multiple UEs can be concatenated into a fewer positing protocol messages at the reference UE, in order to save signalling overhead.
Observation#3: based on the solution#17 in TR 23.700-71, the information provided by Reference UE is sidelink positioning result which is the same as the information provided by Located UE. So the Reference UE in solution#17 in TR 23.700-71 is the Located UE.
To support Located UE, the KI#5 is introduced in TR 23.700-86. Now there are several solutions related to KI#5, i.e. sol#6, 7, 8, 14, 20, 21, 26, 27 and 28. After compare the solution#17 in TR 23.700-71 with these solutions, it is found that the solution#17 in TR 23.700-71 is quite similar with the solution#21 and solution#28 in TR 23.700-86. For example, the comparison between solution#17 in TR 23.700-71 and solution#21 in TR 23.700-86 is shown in Figure 1.


Figure 1 Comparison between solution#17 in TR 23.700-71 and solution#21 in TR 23.700-86
NOTE 1:	based on the note below the term of Located UE in TR 23.700-86, the Network assisted UE in Figure 1 will be changed to Located UE.
Based on the Figure 1, it is clear to see that in both solutions, LMF can request Reference UE and Network assisted UE (i.e. Located UE) to trigger sidelink positioning and receive sidelink measurement from the Reference UE and Network assisted UE which is used to calculate location of target UE. The difference is that solution#17 in TR 23.700-71 also includes descriptions related to UE configuration (i.e. steps 2-4) which is under discussion in KI#1 in TR 23.700-86.
Observation#4: the Reference UE in solution#17 in TR 23.700-71 is the Located UE.
3. Proposals
Based on observations in clause 2, we propose that:
Proposal#1: the Reference UE in solution#17 in TR 23.700-71 is the Located UE in TR 23.700-86. It is proposed to align the term, i.e. to change the Reference UE in solution#17 to Located UE and suggested to coordinate with FS_Ranging_SL SID to evaluate the solution#17.
Proposal#2: at this stage, keep the Reference UE in TR 23.700-71 to wait for more solutions. In order to differentiate with other UEs, e.g. PRU and the Located UE, it is suggested that new solution (if any) to clearly illustrate the information provided by the Reference UE to the network.
4. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to clarify the Reference UE in solution#17.
* First change * 
[bookmark: _Toc97271690][bookmark: _Toc104287856][bookmark: _Toc104287917][bookmark: _Toc20147943][bookmark: _Toc23145943][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.17	Solution #17: Support for 5GS Localization via Reference UELocated UE
[bookmark: _Toc97271691][bookmark: _Toc104287857]6.17.1	Introduction
This solution to KI#7 as described in clause 5.7 proposes a mechanism for the 5GS to assist determining the location of a set of UEs via another UE known as reference UELocated UE. The solution addresses use cases mentioned in clause 5.7 such as the set of UEs not having LoS path with the RAN node(s), or the opportunity to reduce the signalling involved in providing location services including positioning and tracking to a set of UEs.
[bookmark: _Toc104287858]6.17.2	Functional Description
At a high level, the functional description of this solution is as follows:
-	The LCS architecture is leveraged to provide location services to a set of UEs via a reference UELocated UE that acts as a ProSe UE-to-Network Relay for location reporting.
-	LMF is the entity in charge of performing the interactions with the ProSe Application Server and the PCF.
-	The reference UELocated UE is configured or provisioned with special Relay Service Codes (RSCs) authorized for location reporting.
-	The positioning of the set of UEs not configured as relays can be performed by the reference UELocated UE via sidelink positioning in RAN. This set of UEs are authorized to act as relayed UE for location reporting.
[bookmark: _Toc97271692][bookmark: _Toc104287859]6.17.3	Procedures


Figure 6.17.3-1
0a.	ProSe capabilities of the UEs are registered with the AMF beforehand. This may include the support for location reporting in addition to other ProSe capabilities. Also the LPI for ProSe based localization can be given by the UE's at this stage, again to the AMF.
0b.	The LCS client request location services for multiple UEs to the 5GS, either via a single or multiple location requests. After receiving the location request from the LCS client, the LMF starts the localization procedures as in a default scenario for periodic location requests, as shown in clause 6.3.1 of TS 23.273 [5].
1.	The LMF may identify a set of UEs for a certain group by considering all UEs within an area of interest, leaving any grouping or pairing to the direct discovery protocol of the ProSe as described in TS 23.304 [19].
2.	The LMF checks the ProSe capabilities registered for the UEs in step 0 with the AMF.
3.	For the UEs supporting ProSe capabilities including also location reporting, the LMF interacts with the ProSe application server (or PCF) to initiate Relay operation for location reporting.
4.	The ProSe application server (or the PCF) authorizes and configures a UE as the reference UELocated UE through which the other UEs (similar to ProSe Remote UEs) can relay location information to the 5GC and the LMF. The reference UELocated UE (acting similar to a ProSe UE-to-Network Relay as specified in TS 23.304 [19]) is configured or provisioned with special Relay Service Codes (RSCs) authorized for location reporting. This is provided by the PCF, already provisioned in the ME or configured in the UICC.
5.	The ProSe application server (or the PCF) authorizes, configures or provisions other UEs with special RSCs authorized for location reporting. This is provided by the PCF, already provisioned in the ME or configured in the UICC.
6-7.	The ProSe Relay Discovery on the UEs identified in Steps 1-3 is conducted with special RSCs based on either model A or Model B as specified in TS 23.304 [19]. Once discovered, the connections between the reference UELocated UE and the other UEs are established over PC5. It is not necessary to establish any UP PDU session for such special RSCs between the reference UELocated UE (or other UEs) and network as such RSCs may not be associated with any specific PDU session parameters.
NOTE 1:	Steps 6 and 7 have a dependency on FS_Ranging_ARC and may need alignment with FS_Ranging_ARC conclusions for normative work.
8.	The ProSe application server (or PCF) responds or notifies the LMF when the relay configuration is complete.
9.	The LMF requests location data from multiple UEs via the reference UELocated UE.
NOTE 2:	AS level procedures required between NG-RAN and the reference UELocated UE are determined by RAN WGs.
10.	The reference UELocated UE initiates side-link based positioning over PC5 communication session established in step 7 for the multiple UEs (as instructed by the LMF in step 9). This may include obtaining position estimates from the group of UEs, which e.g. would carry out UE based positioning, obtaining positioning assistance data from these UEs or even executing a side-link based positioning method (and gaining position information of the group of UEs). Whatever the method used, the reference UELocated UE will collect this data through side-link in this step.
NOTE 3:	Steps 10 and 11 have a dependency on FS_Ranging_ARC and may need alignment with FS_Ranging_ARC conclusions for normative work.
11.	The reference UELocated UE will relay location reporting data back to the LMF. The signalling overhead reduction comes in positioning protocol messages (e.g. LPP) from the reference UELocated UE to the LMF. The location information from multiple UEs can be concatenated into a fewer positing protocol messages at the reference UELocated UE, in order to save signalling overhead.
12-14.	Location information is passed onto the LCS client through the AMF and GMLC. These steps are not changed from the default location responses in clause 6.3.1 of TS 23.273 [5].
[bookmark: _Toc97271693][bookmark: _Toc104287860]6.17.4	Impacts on services, entities and interfaces
AMF
-	To register the support for location reporting as part of ProSe capabilities from the UE.
-	To register LPI from the UE.
LMF
-	To support interactions with the ProSe Application Server and PCF.
-	To support location request for multiple UEs.
GMLC
-	To support location request for multiple UEs.
UE
-	As a reference UELocated UE (similar to a ProSe UE-to-Network Relay) to be able to interpret RSCs for location reporting.
-	As a reference UELocated UE to be able to concatenate location information of other UEs as LPP messages towards 5GC.
-	Other UEs (similar to ProSe Remote UE) to be able to interpret RSCs for location reporting.
* End of change * 
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