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Abstract of the contribution: Evaluates the current solutions for KI 1.
1. Introduction
[bookmark: _Toc510607461]Initial evaluations of the solutions in TR 23.700-71 for KI 1 are provided here. 
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 benefits can be reduced latency which is covered by KI#10, applicability in local service covered in KI#2, mobility support covered in KI#8, power saving covered by KI#11 and KI#12.
Solutions need to be evaluated against these benefits.
With Solution #1, a PDU session is established between the UE and an LMF. User Plane connection establishment is initiated by the UE 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 user plane server (LCUP) 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, as claimed its OMA SUPL compliance, it  should use minimized handshake feature defined in clause 6.1.1.4 of OMA ULP specification if the SUPL user plane connection ends then can be resumed 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 secure connection with the LMF and then exchange LPP messages with the UE over the user plane secure connection. An LMF can also use an already established user plane secure 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 re-uses the solution#1.  Establishing a user plane will add extra signalling, thus AMF may trigger UE to establish the PDU session when UE registers, considering UE capability, location and subscription information, etc., to reduce signalling. The solution 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. 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 event reports are sent. The ‘second user plane connection’ in this solution does not use the SBA pattern and exposures the address information of LMF directly to AF and LCS Client. 
In general, use plane based solutions can reduce the communication overload and signalling cost of control plane, i.e., AMF not involved for LPP message transfer.  
Editors Note: More evaluations based on all benefits and other criteria are FFS

*** Next Change (all new) ***
7.x3	Key Issue #10: Support of Reduced Latency
NOTE: The evaluation for solutions of KI#10 needs further discussion.

*** End of Changes ***
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