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Introduction
At the RAN2#111-e meeting, NR solutions to support NTN is under discussion. The agreement on GNSS location is reached as below:
Agreements:
1. In Rel-17, only UEs with GNSS capabilities are supported
2. As part of the NR-NTN WI, the following stepped approach is proposed:
-	   Step 1: Assessment of the Rel-16 LCS framework/application protocols (3GPP TS 23.273, TS 29.572, TS 38.455, TS 38.305, in particular but not excluding other TS) and its applicability to NTN
-	Step 2: Assess whether changes to the existing network-based location methods are needed and define them if needed.

We are going to discuss in this contribution:
1. The requirement to UE-based location from NTN network perspective;
2. Evaluation if the Rel-16 LCS framework supports these requirement;
3. The enhancement solution based on the Rel-16 LCS framework.
Requirement on UE’s location analysis
Both gNB and CN has requirement on UE’s location info in NTN network which is different from existing TN network.
Here is the summary of requirement to UE’s location in different scenario including:
· Which entity requires UE location(Who);
· When the requirement happens (When); 
· Why the UE’s location is required by the entity(Why); 
· What the accuracy on the UE’s location in this scenario(Accuracy)

Table 2-1 UE location requirement analysis
	SCENARIO
	WHO
	WHEN
	WHY
	ACCURACY 

	1
	gNB
	Paging UE
	UE’s location may help the network paging more efficiently 
	Medium

	2
	gNB
	Handover
	UE’s location may help gNB make handover decision
	Medium

	3
	CN
	PLMN registration
	PLMN registration in CN
	Medium

	4
	UE
	Radom Access
	Help UE-Specific TA  in UE
	High

	5
	UE
	Cell selection /reselection
	Help UE find the proper target cell
	Medium



gNB and CN requires the UE’s location with medium accuracy level(for example < 3000m) , according to the requirement analysis above. The requirement from CN in scenario 3 is not in the scope of RAN2.
· Scenario 1 gNB hopes to get UE’s location info for paging more efficiently from gNB perspective.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1：RAN2 to discuss if there is a requirement from gNB: Scenario 1 gNB hopes to get the UE’s location info for paging UE more efficiently with medium accuracy (for example < 3000m).
· Scenario 2 gNB hopes to get UE location info to help select target cell during HO. 
Proposal 2：RAN2 to discuss if there is a requirement from gNB: Scenario 2 gNB hopes to get the UE’s location info during HO with medium accuracy (for example < 3000m)
UE needs its GNSS location info in scenario 4 according to the email discussion #908 RACH and HARQ feedback aspects. It’s up to UE how to use its location info for better performance. We won’t discuss the requirement to UE’s location from UE side.
Rel-16 LCS framework in NTN network 
The general LCS control plane architecture in the 5GS applicable to a target UE with NG-RAN access is defined in TS 23.501 and TS 23.273.
Figure 3-1 shows the architecture in 5GS applicable to positioning of a UE with NR or E-UTRA access.


Figure 3-1: UE Positioning Architecture applicable to NG-RAN
The overall sequence of events applicable to the UE, NG-RAN and LMF for any location service is shown in Figure 3-2[1].


Figure 3-2: Location Service Support by NG-RAN
LMF is required in the LCS control plane architecture in the 5GS. UE may report its location info to LMF in RRC_CONNECTED mode per location service request in Rel-16. 
Observation 1: 5GC LCS Entitles (stap1a), AMF(step 1b) and UE(step 1c) may get the UE’s location in Rel-16 LCS framework. However if gNB is allowed to request UE’s location is not discussed in 3GPP so far.
If gNB can be the 5GC LCS client, then gNB may get the UE’s location info.
Proposal 3: RAN2 to discuss if gNB may require the UE’s accurate or blur location in NTN network and send an LS to SA3 to check if there is security issue with this requirement.
If gNB is allowed to require the UE’s location in NTN network, Scenario 3 will be met. 
Table 3-1 Rel-16 LCS framework evaluation
	SCENARIO
	WHO
	WHEN
	WHY
	ACCURACY 
	Rel-16 LCS FRAMEWORK 

	1
	gNB
	Paging UE
	UE’s location may help the network paging more efficiently 
	Medium
	not discuss

	2
	gNB
	Handover
	UE’s location may help gNB make handover decision
	Medium
	not discuss

	3
	CN
	PLMN registration
	PLMN registration in CN
	Medium
	no

	4
	UE
	Radom Access
	Help UE-Specific TA  in UE
	High
	yes

	5
	UE
	Cell selection /reselection
	Help UE find the proper target cell
	Medium
	yes



On the other hand, if gNB is not allowed to require the UE’s location in NTN network because of the security issue, there is still a potential solution for gNB to get the location info.
The UE’s blur location info with medium accuracy (for example < 3000m) may be sent to gNB instead of the high accuracy location info. This blur location info with medium accuracy is good enough for gNB to meet scenario 1 &2 above. 
Proposal 4: RAN2 to discuss if the blur location info of UE is good enough for gNB to meet scenario 1 &2 in NTN network. If agreed, send an LS to RAN3 clarifying the blur location request to AMF from gNB perspective.
Conclusions
We discuss the requirement on UE-based location from NTN network perspective in the contribution.
Proposal 1：RAN2 to discuss if there is a requirement from gNB: Scenario 1 gNB hopes to get the UE’s location info for paging UE more efficiently with medium accuracy (for example < 3000m).
Proposal 2：RAN2 to discuss if there is a requirement from gNB: Scenario 2 gNB hopes to get the UE’s location info during HO with medium accuracy (for example < 3000m)
The evaluation of Rel-16 LCS framework supporting these requirement was summarized and the potential solution to meet the requirement on UE location from NTN network.
Observation 1: 5GC LCS Entitles (stap1a), AMF(step 1b) and UE(step 1c) may get the UE’s location in Rel-16 LCS framework. However if gNB is allowed to request UE’s location is not discussed in 3GPP so far.
Proposal 3: RAN2 to discuss if gNB may require the UE’s accurate or blur location in NTN network and send an LS to SA3 to check if there is security issue with this requirement.
[bookmark: _GoBack]Proposal 4: RAN2 to discuss if the blur location info of UE is good enough for gNB to meet scenario 1 &2 in NTN network. If agreed, send an LS to RAN3 clarifying the blur location request to AMF from gNB perspective.
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