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Abstract of the contribution: Evaluates the current solutions and proposes some conclusions for KIs 1, 7 and 10.
1. Introduction
[bookmark: _Toc510607461]Evaluations of the solutions in TR 23.700-71 for KIs 1, 7 and 10 are provided here. Based on the evaluations, some conclusions are proposed,
2. Text Proposal
The following text is proposed to be applied to TR 23.700-71.
*** First Change (all new) ***
[bookmark: _Toc16839388][bookmark: _Toc21087547][bookmark: _Toc23326080][bookmark: _Toc25934686][bookmark: _Toc26337066][bookmark: _Toc31114363][bookmark: _Toc43392851][bookmark: _Toc43475650][bookmark: _Toc50559367][bookmark: _Toc54940734][bookmark: _Toc54952449][bookmark: _Toc57233901][bookmark: _Toc68069211]
[bookmark: _Toc104475709]7	Evaluation
[bookmark: _Toc68086336][bookmark: _Toc57366387][bookmark: _Toc57209996][bookmark: _Toc55202369][bookmark: _Toc50549061][bookmark: _Toc50557375][bookmark: _Toc50134423][bookmark: _Toc50134079][bookmark: _Toc50130765][bookmark: _Toc104475710]7.x1	Key Issue #1: Architectural Enhancement to support User Plane positioning
The following solutions address KI#1.
	-	Solution #1: Positioning protocol transport over User Plane
	-	Solution #2: Discovery of User Plane service Cooperated with 3GPP LCS Features
	-	Solution #3: User plane location capability transfer and positioning via user plane
	-	Solution #19: Support of Low Latency via User Plane
KI#1 identifies the following benefit of user plane positioning:
-	It has a more efficient communication overload with a direct connection from LCS server to UE.
-	It may not require gNodeB, AMF, LMF signalling processing of RRC, NG-AP and HTTP/2 protocol stacks. A single session may handle all the transactions.
An additional benefit can be reduced latency which is covered by KI#10.
Without either benefit, support of user plane positioning would not be useful, so solutions need to be evaluated against these benefits.
With Solution #1, a user plane connection is established between the UE and an LMF. Connection establishment is initiated by the AMF and can be transferred to another LMF by the AMF. An LMF can also transfer a user plane connection it has to a UE to a different LMF. User plane establishment and transfer requires extra signalling but should reduce signalling when used to transfer positioning messages between the UE and LMF. However, it is not clear how an AMF can determine which UEs will benefit from a user plane connection. If applied to all UEs, there could more signalling overall and not less signalling. If applied to UEs which perform the most positioning, there might be less signalling overall. But there is no analysis of this. The solution also impacts the UE, AMF and LMF.
With Solution #2, an LMF can transfer control plane positioning of a UE to a separate SUPL user plane connection between the UE and a separate but associated LCUP server. There would be extra signalling to setup the SUPL user plane connection but, once setup, transfer of  SUPL positioning messages could use less signalling. The solution requires a new server (LCUP) which might possibly be part of an LMF. The solution also requires some clarification of how the SUPL user plane connection would be used. For example, a SUPL user plane connection is normally released after a UE location is obtained, which could increase signalling if the SUPL user plane connection then has to be re-established for a later positioning of the UE. The precise impacts of the solution are not yet defined but include at least the UE, LMF and LCUP.
With Solution #3, an LMF can trigger a UE to establish a user plane connection with the LMF and then exchange LPP messages with the UE over the user plane connection. An LMF can also use an already established user plane connection with a UE to transfer LPP messages. The protocols to securely support the user plane connection and conditions for releasing the user plane connection are not defined  Establishing a user plane will add extra signalling. It is not clear whether signalling would be reduced or increased overall across all UEs. The solution impacts the UE and LMF.
With Solution #19, user plane positioning is used only for a periodic or triggered MT-LR to return location event reports to an LCS Client or AF. The user plane connection is between the UE and LCS Client or AF and comprises either a single direct connection or two concatenated user plane connections through an intermediate entity that is either the LMF or the H-GMLC. For UE assisted position methods, positioning (e.g. LPP) messages can be exchanged between the UE and LMF over one user plane connection, with an event report later sent by the LMF to the LCS Client or AF over a second user plane connection. For UE based position methods, no signalling between the UE and LMF is needed and a single direct user plane connection or two concatenated user plane connections through an H-GMLC can be used. Although there is extra signalling to establish and later release the user plane connection(s), signalling would be reduced for reporting of location events which would reduce overall signalling as long as some minimum number of event reports are sent. 

*** Next Change (all new) ***
7.x2	Key Issue #7: support of Positioning Reference Units and Reference UEs
The following solutions address KI#7.
	-	Solution #15: PRU assisted LCS architecture and procedure
	-	Solution #16: Support of Positioning Reference Units
	-	Solution #17: Support for 5GS Localization via Reference UE
	-	Solution #x (newly submitted): Support of PRUs
Solution #15 supports multiple alternatives and impacts multiple entities besides PRUs (AMF, LMF, NRF, UDM). There are also separate procedures defined for supporting an MT-LR and MO-LR and for activating and deactivating PRUs which add more impact. Option A (PRU registration to AMF) impacts the AMF which needs to indicate a PRU to the NRF after which an LMF would need to discover PRUs from the NRF. However, PRUs are not NFs but more part of the NG-RAN making NRF support possibly unnecessary. Option B (PRU registration to LMF) is more direct and impacts the PRU, LMF and possibly NRF.  Option C (PRUs information are maintained at the UDM) requires an AMF to query the UDM for available PRUs and then indicate these to an LMF. It is not clear how a UDM would know about PRU availability since a PRU could be powered off, out of coverage or undergoing maintenance. Of these options, option B looks simplest.
Solution #16 uses the NAS Registration procedure to indicate a PRU to an AMF which then indicates the PRU to an LMF via an Nlmf location request. There is no direct confirmation back to the PRU that the AMF was able to indicate the PRU to an LMF, so if the LMF rejects the Nlmf location request or if the AMF cannot find a suitable LMF, the PRU would not know. LMF utilization of a PRU to support location of a target UE (in clause 6.16.3.2) includes UE positioning in steps 2 and 6 for Figure 6.16.3.2-1. However, no details are provided concerning how the PRU would help position the target UE. Positioning of a target UE by a PRU is not so far defined by RAN, so it is unclear whether these steps are feasible and what might be the impacts to the LMF, target UE and PRU. The use of an NRF to discover other PRUs managed by another LMF to assist with the location of a target UE would add additional impacts to an LMF and NRF.
Solution #17 is based on use of sidelink positioning and ProSe. There seems to be no Uu (UL/DL) level positioning. This means the solution should be part of sidelink positioning and ranging in Release 18 and cannot be evaluated separately, e.g. in case it duplicates or conflicts with other sidelink positioning and ranging solutions for Release 18. 
Solution #x (newly submitted) avoids any impact to an AMF or NRF. A PRU registers with one or more LMFs using a supplementary services protocol. The PRU can be used by an LMF to obtain measurements of RAN nodes in the same was as from a normal UE using LPP. These measurements and a location of the PRU can be used to determine correction terms (e.g. timings and internal delays) of RAN nodes, as defined in TS 38.305 [6]. Extension of the solution to support Reference UEs could be possible later.

*** Next Change (all new) ***
7.x3	Key Issue #10: Support of Reduced Latency
The following solutions address KI#10.
	-	Solution #1: Positioning protocol transport over User Plane
	-	Solution #19: Support of Low Latency via User Plane
With Solution #1, a user plane connection is established between the UE and an LMF. Connection establishment is initiated by the AMF and can be transferred to another LMF by the AMF. An LMF can also transfer a user plane connection it has to a UE to a different LMF. User plane establishment and transfer requires extra signalling initially which will increase latency but should reduce latency for transfer of subsequent positioning messages between the UE and LMF. It is not clear how an AMF can determine which UEs will benefit from a user plane connection. If applied to all UEs, UEs for which positioning occurs rarely may receive little or no benefit in reduced latency. If applied to UEs which perform the most positioning, there should be some reduction of latency. The solution also impacts the UE, AMF and LMF.
With Solution #19, user plane positioning is used only for a periodic or triggered MT-LR to return location event reports to an LCS Client or AF. The user plane connection is between the UE and LCS Client or AF and comprises either a single direct connection or two concatenated user plane connections through an intermediate entity that is either the LMF or the H-GMLC. This implies more reduction of latency than using Solution #1 where only the UE to LMF signalling path has a user plane connection. For UE assisted position methods, positioning messages can be exchanged between the UE and LMF over one user plane connection with an event report transferred by the LMF to an LCS Client or AF over a second user plane connection. For UE based position methods, no signalling between the UE and LMF is needed and a single direct user plane connection or two concatenated user plane connections through an H-GMLC can be used. This should significantly reduce latency compared to signalling over multiple control plane interfaces. There is also no extra latency to establish the user plane connection(s), because this occurs before location event reporting starts.

*** Next Change (all new) ***
[bookmark: _Toc104475711]8	Conclusions
8.y1	Key Issue #1: Architectural Enhancement to support User Plane positioning
Based on the evaluation in clause 7.x1, Solution #19 provides the greatest amount of signalling reduction for event reporting for a periodic or triggered 5GC-MT-LR. Solution #1 could provide signalling reduction for immediate location for a 5GC-LT-LR or 5GC-MO-LR. 
8.y2	Key Issue #7: support of Positioning Reference Units and Reference UEs
Based on the evaluation in clause 7.x2, Solution #x (newly submitted) is seen to have least impacts and is recommended to support PRUs.
8.y2	Key Issue #10: Support of Reduced Latency
Based on the evaluations in clause 7.x3, Solution #19 provides the greatest amount of latency reduction for event reporting for a periodic or triggered 5GC-MT-LR. Solution #1 could provide latency reduction for immediate location for a 5GC-LT-LR or 5GC-MO-LR.

*** End of Changes ***
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