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Abstract of the contribution: this pCR is proposed to add solution evaluation and conclusion for PRU in key issue#7.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add evaluation for solutions related to PRU of key issue#7 and conclusion.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#7: support of Positioning Reference Units and Reference UEs
There are two solutions related to PRU of KI#7, i.e. solution#15 and #16. Because solution#15 in section 6.15 includes three options from PRU Information Acquisition perspective, i.e. AMF based solution, LMF based solution and UDM based solution, to clearly compare different options, those options are referred as: solution#15-AMF, solution#15-LMF and solution#15-UDM in this pCR.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add evaluation and conclusion for PRU of key issue#7.

* First change * 
[bookmark: _Toc104287917][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]7	Evaluation
Editor's note:	This clause provides an evaluation of the solutions of clause 6.
[bookmark: _Toc68086336][bookmark: _Toc57366387][bookmark: _Toc57209996][bookmark: _Toc55202369][bookmark: _Toc50549061][bookmark: _Toc50557375][bookmark: _Toc50134423][bookmark: _Toc50134079][bookmark: _Toc50130765][bookmark: _Toc104287918]7.x	Key Issue #x7: support of Positioning Reference Units and Reference UEs<Key Issue name>
The clause evaluates the solutions for KI#1 as following.
Editor's note:	For each solution, the aspects regarding compatibility with procedures and services in previous release should be evaluated.
[bookmark: _Toc20149692][bookmark: _Toc27846483][bookmark: _Toc36187607][bookmark: _Toc45183511][bookmark: _Toc47342353][bookmark: _Toc51769051][bookmark: _Toc91148123][bookmark: _Toc54940744][bookmark: _Toc54952459][bookmark: _Toc57233913][bookmark: _Toc68069223]7.x.1	Evaluation of solutions for PRU
There are two solutions related to Positioning Reference Units (PRU) of KI#7, i.e. solution#15 and #16. Solution#15 includes three options from PRU Information Acquisition perspective, which are referred as solution#15-AMF, solution#15-LMF and solution#15-UDM.
The comparison and evaluation of solutions is shown in Table 7.x-1.
Table 7.x-1: Evaluation of solutions to PRU of KI#7
	       Solutions
Evaluation
	Sol#15-AMF
	Sol#15-LMF
	Sol#15-UDM
	Sol#16

	PRU Registration
	UE sends Registration Request including PRU information to AMF
	Including two options:
· Option#B.1: UE sends PRU Registration Request including PRU information to LMF via AMF. The message is a supplementary service operation.
· Option#B.2: UE sends PRU Registration Request including PRU information to LMF via LPP procedure.
	PRU information included in the UE subscription data is pre-configured in UDM
	When AMF receives PRU indication in Registration Request, it triggers positioning procedure after the Registration procedure. 
LMF obtains PRU location after the positioning procedure and stores the information locally.

	
	AMF invokes Nnrf_NFManagement_NFUpdate Request including PRU location and PRU existence indication to NRF.
	LMF invokes Nnrf_NFManagement_NFUpdate Request including PRU location and PRU existence indication to NRF.
	
	LMF invokes Nnrf_NFManagement_NFUpdate Request including PRU information to NRF

	How to obtain PRU information used to assist target UE positioning
	· Target UE LMF obtains PRU AMF from NRF.
· Target UE LMF obtains PRU information from PRU AMF.
	· Target UE LMF obtains PRU LMF from NRF.
· Target UE LMF obtains PRU information from PRU LMF.
	Target UE AMF obtains PRU information from UDM and provides PRU information to Target UE LMF.
	Same as sol#15-LMF

	Impacted 5GC NF
	AMF, LMF, NRF
	AMF, LMF, NRF
	AMF, UDM, LMF
	AMF, LMF, NRF

	Impacts to RAN/ RAN WG
	PRU wake up: RAN receives PRU wake up indication from AMF and sends broadcast message in the serving cell of target UE.
	· PRU wake up: same as sol#15-AMF.
· In Option#B.2, PRU registration procedure is a new LPP procedure which is in RAN2 scope.
	PRU wake up: same as sol#15-AMF
	PRU wake up: same as sol#15-AMF

	Pros
	
	In most scenarios, i.e. one LMF serving target UE and PRUs, the signalling cost and positioning latency is low.
	During PRU registration, no new message is introduced.
	Same as Pros for sol#15-LMF.

	Cons
	In most scenarios, i.e. one LMF serving target UE and PRUs, the LMF always obtains PRU information from AMF during target UE positioning procedure, the signalling cost and positioning latency is high.


	Option#B.2 has more RAN impacts than other solutions.
	· UDM load is increased.
· New UDM logic is introduced to search PRU in the same or vicinal location with the target UE.
· PRU information maintenance cost is high, especially in PRU mobility scenario
	During PRU registration procedure, more entities are impacted than other solutions.



* Second change * 
[bookmark: _Toc104287919]8	Conclusions
Editor's note:	This clause will capture conclusions from the study.
[bookmark: _Toc104872767][bookmark: _Toc104359574][bookmark: _Toc104302608][bookmark: _Toc97266760][bookmark: _Toc97057182]8.X	Conclusions for Key Issue #7
8.x.1	Conclusions for PRU
To support PRU, it is concluded that:
-	For PRU Registration, the principles which are summarized based on the option#B.1 in clause 6.15.3.1 are as follows:
-	UE sends UL NAS Transport including PRU Registration Request to AMF.
-	AMF sends the PRU Registration Request to LMF.
-	LMF sends the PRU information to NRF by invoking Nnrf_NFManagement_NFUpdate Request.
-	For PRU utilization during target UE positioning procedure, the principles which are summarized based on the steps 4- 8 in clause 6.15.3.3.3 are as follows:
-	target UE serving LMF obtains the PRU serving LMF from NRF.
-	target UE serving LMF requests PRU measurements from PRU serving LMF which triggers the existing procedure defined in clause 6.11 in TS 23.273 to obtain the measurements from the PRU as described in clause 5.4.5 in TS 38.305.
* End of changes * 
