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Abstract: updates evaluation and conclusion of KI#1.
1. Introduction/Discussion
This contribution updates the evaluation of KI#1.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-100.
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7.1	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.
UE Impact
As a “direct connection from LCS server to UE”, UE impact is of first priority. In R16 and R17, UE compliant with TS 38.305 and related specifications has already specified user plane support. 
As the considerations in KI#1 “emergency/non-emergency, other regulatory cases like lawful interception”, whether legacy R16/R17 compatible UE can directly use the user plane service in this study is important for emergency and/or regulatory use cases.
Solution#1 introduced a new protocol which requires UE with a new communication method. Solution#2 takes SUPL compliance with same reference as TS 38.305. Solution#3 supports ‘secure user plane’ and it depends on NAS to activate the user plane connection from UE; The detailed protocol between UE and LMF in solution#19 and solution#3 is unknown whether it is a new protocol to be defined from scratch or reusing SUPL.
In summary:
	R16/R17 UE Impact
	Solution#1
	Solution#2
	Solution#3
	Solution#19

	Mandatory Change
	Yes
	No
	TBD
	TBD

	Optional Enhancement
	Yes
	Yes
	Yes
	TBD



NOTE: The main optional enhancement update to UE includes the DL_NAS_TRANSPORT or extension to LPP. These enhancements are needed in solution#1 and solution#3, optional to solution#2.
Delay Analysis
The protocol of solution#1 doesn’t have details for analysis. There are no enough details for comparison between ‘lightweight’ protocol in solution#1, OMA ULP in solution#2, ‘secure user plane’ in solution#3 and “User Plane Transfer of Event Reports” in solution#19. Although solution#19 improves legacy supplementary service, but it has two segments of secure connection. So, latency analysis doesn’t have comparable result. 
Mobility Support
“mobility support covered in KI#8” has both EPS to 5GS mobility and inter-RAN node mobility.
Since data channel should not have impact when UE moves from one RAN node to another, the analysis focuses on EPS and 5GS mobility.
In EPS, user plane is specified in TS 23.271 as same SUPL reference to TS 38.305. The mobility switches over with different cases as following summary:
Since solution#19 doesn’t cover handover or mobility contents, the EPS/5GS mobility in this solution is TBD.
	EPS and 5GS mobility
	Solution#1
	Solution#2
	Solution#3
	Solution#19

	UE moves from EPS to 5GS
	SUPL->’lightweight protocol’
	SUPL->SUPL
	SUPL->TBD
	SUPL->TBD

	UE moves from 5GS to EPS
	‘lightweight protocol’->SUPL
	SUPL->SUPL
	TBD->SUPL
	TBD->SUPL



Local/Edge LCS Support
“Applicability in local service covered in KI#2” is taken as dependencies in solution# 4 and solution#5. 
It is also described in KI statements “deployed the edge data network…. and fits into the architecture in TS 23.548”. TS 23.548 mainly contains discovery and relocation features which maps to user plane function discovery and UE mobility to Edge Hosting Environment.
Since solution#19 doesn’t cover handover or mobility contents, the discovery and DN mobility in this solution is TBD.
	Edge/Local LCS Support
	Solution#1
	Solution#2
	Solution#3
	Solution#19

	User Plan Discovery
	Through enhancement of NAS
	Compliant with TS 23.548
	Through enhancement of NAS
	TBD

	Mobility between different data networks *
	Through enhancement of LMF switchover
	Compliant with TS 23.548
	Through enhancement of LMF switchover
	TBD



NOTE*: the UE mobility can cover the following cases:
1. UE may move between central data network (C-DN) and local data network (L-DN))
2. UE may move between different local data networks (L-DN)
Other Aspects
Among all solutions of KI#1, power saving is not addressed.

With Solution #1, a LCS-UP connection over a PDU session is established between the UE and an LMF. During the registration procedure or the initiation of an LCS procedure, AMF decides to select an LMF and request the UE and the selected LMF to establish an LCS-UP connection. LMF sends its user plane location address to UE via existing procedures, and a lightweight LPP transfer protocol is to be introduced. 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. In this solution, it is LMF to decide whether or not utilize the user plane positioning method after receiving a request from AMF. The user plane connection would not be used if LMF decides to use control plane for UE positioning. 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. In this solution, it is LMF to decide whether or not utilize the user plane positioning method after receiving a request from AMF. SUPL based push mechanism or LPP itself is used to trigger the establishment of UP connection if there is no available one. 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 emphasized 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.URSP including user plane positioning related DNN/S-NSSAI is used for PDU session establishment. 
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 this solution, UE assisted and UE-based/UE standalone positioning methods utilize different procedures, which does not involve LMF to make the decision to select the positioning method and mode. The solution impacts the UE, AMF, LMF, GMLC, LCS client, AF.
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. In all solutions, there are no limitations on deployment scenario, i.e., the LMF or LCUP can be deployed at centre or edge.  
In summary, the comparison of solutions for KI#1 is listed in the Table 7.1-1.
Table 7.1-1: Comparison of solutions of Key Issue #1
	Solutions
	NF to trigger to establish the UP  connection 
	How to trigger UP establishment if there is no available one
	NF/entity the UE establish UP connection to
	NF to selects the UP method
	Transport mechanism for LPP or Supp Svc messages
	Whether cover LMF change
	Impacts on NFs

	Sol#1
	AMF
	UP Info of LMF
	LMF
	LMF
	A lightweight  protocol to be defined by stage 3 in 3GPP
	Yes
	UE, AMF, LMF, UDM, NRF

	Sol#2
	LMF
	LCUP information or OMA SUPL based push mechanism
	LCUP (separated but cooperated with LMF)
	LMF or UE (SUPL)
	OMA SUPL
	NO
	UE, LMF and LCUP at least

	Sol#3
	LMF
	UP Info of LMF
	LMF
	LMF or UE (for MO-LR after UP connection established)
	Re-use Sol#1
	Yes
	UE, LMF and AMF

	Sol#19
	LCS client/ AF/GMLC/LMF
	UP Info of LCS client/ AF/GMLC/LMF 
	LCS client or AF/GMLC/LMF
	LMF not involved
	TLS
	NO
	UE, LMF, GMLC, LCS client/AF 



Editors note:	More evaluations based on all benefits and other criteria are FFS.
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