

SA WG2 Temporary Document
Page 6

3GPP TSG-SA WG2 Meeting #136AH 	S2-2000803
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Jan 13 – 17, 2020, Incheon, Korea	 (revision of S2-200xxxx) 

Source:	CATT
Title:	Discussion on local LMF in NG-RAN
Document for:	Discussion/ Approval
Agenda Item:	7.6
Work Item / Release:	5G_eLCS / Rel-16
Abstract of the contribution: this discussion paper aims at discussing the benefit of local LMF in NG-RAN.
1. Introduction
As indicated in LS RP-193262 [1], RAN discussed LMC, but has not reached consensus on any follow-on work. Questions were raised during discussion about the benefit and deployment scenario.
This discussion paper analyses the two architectures from latency and mobility aspects and proposes the benefit and deployment scenario for LMF in NG-RAN architecture.
2. Discussion
2.1 Latency analysis
This clause is proposed to analyse latency in two architectures, i.e. LMF in CN and LMF in NG-RAN. The difference of the two architectures is different LMF location. Because LMF location does not impact positioning method (e.g. measurement, positioning computation), so latency introduced by positioning method is not considered.
Based on procedures in TS 23.273, the steps and procedures impacted by LMF location are as follows:
-	5GC-MT-LR and 5GC-MO-LR procedures (the following steps are same):
-	Steps 6-9 in 5GC-MT-LR procedure for the regulatory location service in clause 6.1.1.
-	Steps 10-13 in 5GC-MT-LR procedure for the commercial location service in clause 6.1.2.
-	Steps 3-6 in 5GC-MO-LR procedure in clause 6.2.
-	Initiation and Reporting of Location Events in Deferred 5GC-MT-LR procedure in clause 6.3.1: Steps 13-18 and steps 25-27.
-	Event Reporting with no change of LMF procedure in Low Power Periodic and Triggered 5GC-MT-LR procedure in clause 6.7.1: Steps 3-8a.
So only the latency of the steps above is analysed.
[bookmark: _Toc20150233][bookmark: _Toc27847041]2.1.1	5GC-MT-LR and 5GC-MO-LR procedures
The steps in 5GC-MT-LR and 5GC-MO-LR procedure impacted by different architecture (i.e. LMF in CN and LMF in NG-RAN) are as follows:
-	Steps 6-9 in 5GC-MT-LR procedure for the regulatory location service in clause 6.1.1.
-	Steps 10-13 in 5GC-MT-LR procedure for the commercial location service in clause 6.1.2.
-	Steps 3-6 in 5GC-MO-LR procedure in clause 6.2.
The details of the steps above in different architecture are shown in Figure 1.


Figure 1: Steps in 5GC-MT-LR and 5GC-MO-LR procedures in different architecture
Based on the positioning method (UE assisted or Network assisted), latency of the steps above are different. 
When UE Assisted and UE Based Positioning procedure is used, latency analysis is shown in Table 1.
Table 1: Latency analysis for steps in Figure 1 when UE assisted and UE based positioning procedure is performed
	Operations and latency
	Latency in different architecture

	
	LMF in CN
	LMF in NG-RAN

	LMF selection
	1ms
	0

	Delivery between AMF and LMF (5 ms)
	20ms
(including steps 2, A-1, A-7, 4)
	0

	Delivery on N2 interface (10ms)
	20ms
(including steps A-3, A-6)
	20ms 
(including steps 2, 4)

	Delivery on radio interface (2ms)
	4ms 
(including steps A-3, A-6)
	4ms 
(including steps A-1, A-4)

	Total latency
	45ms
	24ms


Note: the delivery latency is referenced from R2-1901279[2]
When Network Assisted Positioning procedure is used, latency analysis is shown in Table 2.
Table 2: Latency analysis for steps in Figure 1 when network assisted positioning procedure is performed
	Operations and latency
	Latency in different architecture

	
	LMF in CN
	LMF in NG-RAN

	LMF selection
	1ms
	0

	Delivery between AMF and LMF (5ms)
	20ms
(including steps 2, B-1, B-6, 4)
	0

	Delivery on N2 interface (10ms)
	20ms
(including steps B-3, B-5)
	20ms
(including steps 2, 4)

	Total Latency
	41ms
	20ms



According to Figure 1, Table 1 and Table 2, the LMF in NG-RAN architecture could save delivery time between AMF and LMF and LMF selection latency, the total reduction is 21ms.
2.1.2	Initiation and Reporting of Location Events in Deferred 5GC-MT-LR procedure
The steps in Initiation and Reporting of Location Events in Deferred 5GC-MT-LR procedure impacted by different architecture (i.e. LMF in CN and LMF in NG-RAN) are as follows:
-	Steps 13-18 and steps 25-27 in Initiation and Reporting of Location Events in Deferred 5GC-MT-LR procedure in clause 6.3.1.
The details of the steps above in different architecture are shown in Figure 2.


Figure 2: Steps in deferred 5GC-MT-LR procedure in different architecture
Based on the positioning method (UE assisted or Network assisted), latency of the steps above are different. 
When UE Assisted and UE Based Positioning procedure is used (i.e. step 27 is the step A in Figure 1), latency analysis is shown in Table 3.
Table 3: Latency analysis for steps in Figure 2 when UE assisted and UE based positioning procedure is performed
	Operations and latency
	Latency in different architecture

	
	LMF in CN
	LMF in NG-RAN

	Delivery between AMF and LMF (5ms)
	30ms
(including steps 16a, 17b, 25b, 26a, A-1 and A-7 in Figure 1)
	0

	Delivery on N2 interface (10ms)
	60ms
(including steps 16b, 17a, 25a, 26b, A-3 and A-6 in Figure 1)
	0

	Delivery on radio interface (2ms)
	12ms
(including steps 16b, 17a, 25a, 26b, A-3 and A-6 in Figure 1)
	12ms
(including steps 16, 17, 25, 26, A-1 and A-4 in Figure 1)

	Total Latency
	102ms
	12ms



When Network Assisted Positioning procedure is used, latency analysis is shown in Table 4.
Table 4: Latency analysis for steps in Figure 2 when network assisted positioning procedure is performed
	Operations and latency
	Latency in different architecture

	
	LMF in CN
	LMF in NG-RAN

	Delivery between AMF and LMF (5ms)
	30ms
(including steps 16a, 17b, 25b, 26a, B-1 and B-6 in Figure 1)
	0

	Delivery on N2 interface (10ms)
	60ms
(including steps 16b, 17a, 25a, 26b, B-3 and B-6 in Figure 1)
	0

	Delivery on radio interface (2ms)
	8ms
(including steps 16b, 17a, 25a, 26b)
	8ms
(including steps 16, 17, 25, 26)

	Total latency
	98ms
	8ms



According to Figure 2, Table 3 and Table 4, the LMF in NG-RAN architecture could save delivery time between AMF and LMF and delivery time on N2 interface, the total reduction is 90ms.
2.1.3	Event Reporting with no change of LMF procedure in Low Power Periodic and Triggered 5GC-MT-LR procedure
The steps in Low Power Periodic and Triggered 5GC-MT-LR procedure impacted by different architecture (i.e. LMF in CN and LMF in NG-RAN) are as follows:
-	Steps 3-8a in Event Reporting with no change of LMF procedure in clause 6.7.1.
The details of the steps above in different architecture are shown in Figure 3.


Figure 3: Steps in low power deferred 5GC-MT-LR procedure in different architecture
Latency analysis of the steps shown in Figure 3 is shown in Table 5.
Table 5: Latency analysis for steps in Figure 3
	Operations and latency
	Latency in different architecture

	
	LMF in CN
	LMF in NG-RAN

	Delivery between AMF and LMF (5ms)
	10ms
(including steps 5, 6)
	0

	Delivery on N2 interface (10ms)
	20ms
(including steps 4, 7)
	0

	Delivery on radio interface (2ms)
	4ms
(including steps 3, 8)
	4ms
(including steps 3, 8)

	Total Latency
	34ms
	4ms



According to Figure 3 and Table 5, the LMF in NG-RAN architecture could save delivery time between AMF and LMF and delivery time on N2 interface, the total reduction is 30ms.
2.1.4	Summary
Based on analysis above, the LMF in NG-RAN architecture can reduce the positioning procedure latency. The summery is shown in Table 6.
Table 6: Latency reduction summery
	Procedures
	Positioning method
	Latency in different architecture
	Latency reduction in the architecture of LMF in NG-RAN

	
	
	LMF in CN
	LMF in NG-RAN
	

	5GC-MT-LR and 5GC-MO-LR procedures
	UE Assisted and UE Based Positioning procedure
	45ms
	24ms
	21ms

	
	Network Assisted Positioning procedure
	41ms
	20ms
	21ms

	Deferred 5GC-MT-LR procedure
	UE Assisted and UE Based Positioning procedure
	102ms
	12ms
	90ms

	
	Network Assisted Positioning procedure
	98ms
	8ms
	90ms

	Low Power Periodic and Triggered 5GC-MT-LR procedure
	34ms
	4ms
	30ms



Proposal 1: The benefit of LMF in NG-RAN architecture is reducing the positioning procedure latency which is important to support use cases requesting low positioning latency.
2.2 Mobility analysis
The following table is extracted from clause 8.1.7 in TR 22.804. Based on the table, IIoT scenario requires low positioning latency. For some use cases, the positioning latency is 10ms. 
Because LMF in NG-RAN architecture can reduce latency by 90ms in periodic or triggered Deferred 5GC-MT-LR procedure which can be used by IIoT device to report location, the architecture is meaningful for IIoT scenario.
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Use case reference

	Augmented reality in smart factories 
	< 1 m
	99%
	< 0,17 rad 
	< 15 ms
	< 10 km/h
	Factories of the future 10.8

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of autonomous driving systems) ) 
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	99.9%
	N/A
	10 ms
	< 30 km/h
	Factories of the Future15.5



Furthermore, there are low mobility UEs in the IIoT scenario, it is not needed to consider LMF change.
Proposal 2: LMF in NG-RAN architecture can support IIoT scenario which includes low mobility UEs and requests low positioning latency.
3. Proposal
Proposal 1: The benefit of LMF in NG-RAN architecture is reducing the positioning procedure latency which is important to support use cases requesting low positioning latency.
[bookmark: _GoBack]Proposal 2: LMF in NG-RAN architecture can support IIoT scenario which includes low mobility UEs and requests low positioning latency.
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