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Discussion and decision
1 Introduction

At the RAN#80 WG meeting, the study item on NR positioning was approved [1] and slightly revised at RAN#81 [2]. For RAN2 part, we need to take into account SA2 discussion.  
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.

In this contribution, we try to summarize the discussion in SA2 based on their latest TR 23.731 v070 (based on OCT meeting). 
2 Discussion
1 Key issues
There are 16 key issues as captured in [3]:
	1 Enhancement to LCS Architecture

2 Positioning via user plane transmission

3 Support of low latency and high performance LCS

4 Reduce overhead for repetitive non-successful privacy verification

5 Slicing dependent location service

6 Scalability

7 Location service exposure

8 Support of IoT UEs

9 Support EUTRAN positioning methods

10 Support NR positioning methods

11 Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path

12 LCS support for Non-3GPP access

13 Support of Flexible and Efficient Periodic and Triggered Location

14 Positioning Access selection for LCS service

15 Location continuity support

16 Distribution Positioning Assistance Data 


There are 25 solutions in [3]. SA2 has done some down selection. Some of them are related to RAN2 architecture/protocol and procedure discussion. 

We listed them in below table, and highlighted solutions that have RAN2 impact:

	Solutions
	Key issues

	Solution 1: 5GS LCS Functionality and Allocation to 5GS elements
	Key issue 1: Enhancement to LCS Architecture;
Key Issue 3: Support of low latency LCS;
Key Issue 6: Scalability;
Key Issue 16: Distribution Positioning Assistance Data.

	Solution 2: LMF Based Location Solution
	Key Issue 1: Enhancement to LCS Architecture.

Key Issue 3: Support of low latency LCS.

Key Issue 5: Slicing dependent location service.

Key Issue 6: Scalability.

Key Issue 8: Support of IoT UEs.

Key Issue 12: LCS support for Non-3GPP access.

Key Issue 15: Location continuity support.

	Solution 3: Enhancement to LCS architecture
	Key Issue 1 "Enhancement to LCS architecture".



	Solution 4: Positioning operations considering different LMF deployment scenarios (LMF in RAN)
	Key Issue#3 "Support of low latency LCS" 



	Solution 5: Privacy Check with UE privacy setting


	Key Issue 4: Reduce overhead for repetitive non-successful privacy verification.

	Solution 6: User Privacy Setting send via AMF


	Key Issue 4: Reduce overhead for repetitive non-successful privacy verification

	Solution 7: User Privacy Setting send via LMF
	Key Issue 4: Reduce overhead for repetitive non-successful privacy verification.

	Solution 8: slice dependent LMF selection
	Key issue 5 "slice dependent location service"

	Solution 9: Solution for position service exposure


	Key Issue 7 "Position service exposure" 

Key Issue 3: "Support of low latency LCS" 

	Solution 10: Solution for LDR type service exposure via NEF
	Key Issue 7 "Position service exposure" 

Key issue 4 "Reduce overhead for repetitive non-successful privacy verification"

	Solution 11: Solution for Location Service exposure to NG-RAN
	Key Issue 1 "Enhancements to LCS architecture" 

Key Issue 7 "Position service exposure" 

	Solution 12: LCS support for non-3GPP access (SUPL based)
	Key Issue 1: Enhancement to LCS Architecture.

Key Issue 12: LCS support for non-3GPP access.

	Solution 13: LCS support for untrusted non-3GPP access (LPP/NPPa on untrusted non-3GPP access)
	Key Issue 12: LCS support for non-3GPP access.

Key Issue 14: Positioning Access selection for LCS service.

	Solution 14: Reuse R15 existing location service architecture for commercial use cases (related to RAN2 architecture discussion)


	Key Issue 1 (Enhancement to LCS Architecture)

Key Issue 7 (Location service exposure).

Key Issue 3: Support of low latency LCS.

Key Issue 6: Scalability.

Key Issue 8: Support of IoT UEs.

Key Issue 15: Location continuity support.

	Solution 15: Enhancement to LCS architecture (LMF in RAN)
	Key Issue 1 "Enhancement to LCS architecture"   Key Issue#3 "support of low latency LCS" 

Key Issue#8 "Support of IoT UEs".

	Solution 16: Solution for position via user plane transmission(SUPL based)
	Key Issue 2 on Positioning via user plane transmission.

	Solution 17: Solution for Flexible and Efficient Periodic and Triggered Location (transparent container between UE and Client)?
	Key Issue 13 on Support of Flexible and Efficient Periodic and Triggered Location.



	Solution #18: UDM based Positioning Access selection for LCS service


	Key Issue 14: Positioning Access selection for LCS service.



	Solution #19: Distribution of Positioning Assistance Information (broadcasting encrypted assistance data)
	Key Issue 16. Distribution Positioning Assistance Data

	Solution 20: LMF selection in GMLC


	Key Issue 1 "Enhancement to LCS Architecture", Key Issue 3 "Support of low latency LCS" and Key Issue 5 "Slicing dependent location service".

	Solution 21: Solution for Low Power Periodic and Triggered Location (EDT based)


	The only difference with solution 2 is the enhancement of Low Power Periodic and Triggered 5GC-MT-LR Procedure by using the EDT and RAI mechanism 

	Solution 22: LCS continuity Support for N26 based Handover
	Key Issue 15: Location continuity support



	Solution #23: Unified NEF Location Service Exposure
	Key Issue 7: Location service exposure




Interim Conclusion in SA2 (only listed ones may have RAN impact)

1. For complete end to end support, Solution 14 (rel-15 architecture) is to be used as the baseline for the development of Rel-16 normative work;
2. Issue 1: LRF is part of the rel-16 eLCS architecture, of which the functionality is not enhanced from rel-15. Solution 1 (Option A EPS like allocation) is seen to provide useful support in terms of functional assignment for system handling functions and positioning functions. 
3. Key Issues #3, #6 and #8: It is concluded that Solution 21 provides acceptable support for Key Issues #3, #6 and #8. This is conditional on RAN agreement on support for EDT in Rel-16.
Based on SA2 conclusion, we can see that SA2 will also use Rel-15 positioning architecture as baseline for Rel-16 normative work.
Proposal 1: Rel-15 positioning architecture is confirmed as baseline for Rel-16.
Following solutions have RAN2 impacts, but no clear conclusion in SA2:

· Solution 4/15: LMF functions are located in RAN
· Solution 19: broadcasting encrypted assistance data, similar to LTE Rel-15 positioning enhancement;

Proposal 2: ask SA2 whether they have conclusion on solution 4/15 (LMF functions in RAN), and 19 (broadcasting encrypted assistance data). 
· Solution 11: RAN as LCS client (RAN2 already agreed to discuss in RAN on whether there are use cases or not)

Proposal 3: regarding solution 11 RAN as LCS client, discuss the use cases in RAN2 and inform SA2 of RAN2 conclusion;

· Solution 21: depends on whether EDT is supported in RAN in Rel-16

EDT for E-UTRA/EPC has been specified in Rel-15. However so far NR/5GC EDT is not contained clearly in any Rel-16 NRWID/SID scope. We can inform SA2 about this, and keep them updated with any new information.
Proposal 4: Inform SA2 that NR EDT is not contained clearly in any NR Rel-16 WIDs/SIDs;

3 Conclusion

In this contribution, we listed RAN2 related SA2 agreements and have following proposals:
Proposal 1: Rel-15 positioning architecture is confirmed as baseline for Rel-16.

Proposal 2: ask SA2 whether they have conclusion on solution 4/15 (LMF functions in RAN), and 19 (broadcasting encrypted assistance data). 
Proposal 3: regarding solution 11 RAN as LCS client, discuss the use cases in RAN2 and inform SA2 of RAN2 conclusion;

Proposal 4: Inform SA2 that NR EDT is not contained clearly in any NR Rel-16 WIDs/SIDs;
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