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Introduction
In SA2, there is a SI on Enhancement to the 5GC LoCation Services [1]. The corresponding TR is TR 23.731. In this TR, it has identified the key issues and some proposed solutions which including architecture aspect. The objectives for RAN2/3 in our NR RAN positioning SI [2] are as below:
· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· 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.
· Common architecture with IoT and hybrid positioning.
· The positioning architectures should support standalone NR for both voice and data including IoT service.
· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.
· End-to-end latency is considered to developing positioning architecture.
It is obvious that our main work is architecture and protocol aspects which we can consider based on the study outcome from SA2.
In this contribution, we analyze these key issues and solutions in SA2 TR which are related to RAN, and give our proposals.
Discussion
In this section, we first list all SA2 key issues for location services and analyze which key issues are related to RAN. 
	Key issues
	Related to RAN or not?
	Main description about this key issue

	Key Issue 1: Enhancement to LCS Architecture
	Yes, architecture related, function distributed.
	How to do architecture enhancement should be considered.
-	whether there is new functional entities needed for (new) LCS requirements,
-	whether all existing functional entities in TS 23.271 [6] is needed,
-	How to do functionality distribution among NFs e.g. AMF, LMF, GMLC, etc.
-	How to do functionality distribution among 5GC, NG-RAN and UE.

	Key Issue 2: Positioning via user plane transmission
	No
	Transparent to RAN

	Key Issue 3: Support of low latency and high performance LCS
	Yes.
Reduce the positioning delay may use a distributed architecture.
	Examples: the performance requirement is 0.5 meters error or less with an acquisition time of 500 ms and an availability of 99.99%.
Criteria to study solutions for low latency and high performance LCS support include the following:
-	Ability to reduce latency to all UEs.
-	Ability to reduce latency for selected UEs (e.g. based on external client QoS).
-	Ability to support different levels of latency (e.g. sub 1 second, 1 second-1 minute, over 1 minute).
-	Ability to support low latency LCS mechanisms defined for the NG-RAN and UE.
-	Ability to reduce network resource usage in support of low latency.
-	Ability to support the use of all high accuracy position methods defined by RAN which can be accessible to the 5GCN.
-	Ability to support high reliability of positioning comparable to reliability in accessing a target UE.
-	Enable sufficiently low latency comprising signaling delay, measurement delay.
-   Ability to support the combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. Such 3GPP and non-3GPP positioning method could be found in TS 22.261 [1].

	Key Issue 4: Reduce overhead for repetitive non-successful privacy verification
	No
	

	Key Issue 5: Slicing dependent location service
	Yes, may affect the node selection (RAN3)
	-	The architecture enhancement to support location service in different certain slice types.
-	The system procedures for location service in different certain slice types.

	Key Issue 6: Scalability
	No
	

	Key Issue 7: Location service exposure
	Yes, NG-RAN node may be the client, related to architecture, protocol and procedure.
	Location service exposure is to allow the authorized external party or the internal client (e.g. NG-RAN node) to obtain the UE location to enable their application and services, and location service exposure needs to comply with privacy and security regulation. It is expected that location service exposure is supported by 5G system.

	Key Issue 8: Support of IoT UEs
	Yes, may need to support broadcast approach for IOT UE.
	Criteria to study support of IoT UEs include the following:
-	Ability to save UE processing, UE memory, UE signalling and UE battery consumption for LCS.
-	Ability to allow a UE to remain idle for long periods without impacting latency of LCS.
[bookmark: _Hlk504624146]-	Ability to locate a massive number of UEs or grouped UEs without increasing latency of LCS or UE resources.
-	Ability to maintain location accuracy requirements.

	Key Issue 9: Support EUTRAN positioning methods
	Yes, architecture related.
	-	For the positioning methods defined in TS 36.305 [12]), the interaction between 5GC and EUTRA Rel‑15 and Rel‑16 connected to 5GC, for the architectural options proposed in this study.

	Key Issue 10: Support NR positioning methods
	Yes, architecture related.
	-	For the NR positioning methods studied in RAN, the interaction between 5GC and NR Rel‑16 connected to 5GC, for the architectural options proposed in this study.

	Key Issue 11: Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path
	No
	

	Key Issue 12: LCS support for Non-3GPP access
	No.
	

	Key Issue 13: Support of Flexible and Efficient Periodic and Triggered Location
	No
	

	Key Issue 14: Positioning Access selection for LCS service
	No
	

	Key Issue 15: Location continuity support
	Yes (Maybe), RAN may be involved during the mobility.
	-	Architecture enhancement to support the LCS continuity in 5GS.
-	Functionalities, system procedures needed to support Location Service Continuity in following mobility cases, but not limited to, e.g.:
-	Mobility within 5GC (e.g. for change of serving AMF);
-	Mobility between EPS and 5GC, when UE uses 3GPP access and/or non-3GPP access;
-	Mobility between 3GPP access and non-3GPP access, both access connected to 5GC.
-	Both single registration and dual registration mode should be considered.

	Key Issue 16: Distribution Positioning Assistance Data
	Yes, architecture related.
	-	Architecture enhancement to support the distributing positioning assistance data to Positioning Calculation Function, e.g. UE, LMF.
-	Supporting distribution of positioning assistance data for the 5G Rel-15 architecture option 2, 4, 5, and 7 in TR 38.801 [16] involving the 5GC.
-	Detailed procedures used to fulfil the distribution; E.g. How to distribute the assistance data from the 5GS Positioning Assistance Data Source Function to Positioning Calculation Functions; or How to retrieve the assistance data from the Positioning Assistance Data Source Function.
NOTE:	How 5GS Positioning Assistance Data Source Function is provided with positioning assistance data is out of this key issue.
-	The nature of the positioning assistance data, e.g. dynamic or static, should be considered when performing the distribution.
-	Within the 5GC LCS architecture, defining the functions of the 5GS Positioning Assistance Data Source Function used for supporting the storing, retrieving and distributing the assistance data.
-	Whether those assistance data should be distributed in a secured manner, e.g. been broadcast to UE as encrypted data, and if yes, how? E.g. how to delivery encrypting keys to receiving entity?



According to the above table, we could know which key issues would affect RAN and should also be considered in our NR positioning SI. We would like RAN2 to double check the analysis in the table.
Proposal 1: RAN2 is kindly requested to double check if these RAN related key issues should be considered in this SI.
In SA2 TR 23.731 [3], there are 27 solutions so far. Each solution may aim to resolve one or several key issues. Since one of our main tasks is architecture, we would like to study this aspect first. For the solutions described in [3], the following three solutions are related to architecture:
Solution 14: Reuse R15 existing location service architecture for commercial use cases. Here, only an example of the architecture is given below which is copied from SA2 TR:


Figure 6.14.2.1-3: Non-roaming reference architecture for Location Services in reference point representation
Solution 15: Enhancement to LCS architecture. New functions (i.e. RAN-LMC and UE-LMC) are introduced in UE and NG RAN. The RAN-LMC and UE-LMC perform partial location management role in the RAN and UE respectively and implement a subset of the functionalities of the LMF in the 5GC. Here, the architecture is given below which is copied from SA2 TR:


Figure 6.15.2-1: Enhanced LCS architecture with local LMF at LMF

Solution 26: Local LCS architecture. The solution includes Local LMF capabilities in the NG-RAN. Here, the architecture is given below which is copied from SA2 TR:


Figure 6.26.2-1: Local LCS architecture
There are some further descriptions on these solutions in the SA2 TR which also includes function description, procedure, impact analysis and evaluation etc. We propose RAN2’s further study on architecture can base on these three solutions.
Proposal 2: RAN2 further study on architecture should base on solution 14, 15 and 26 in TR23.731.
Proposals
In this contribution, we primarily analyzed the study outcomes from SA2 and give our proposals:
Proposal 1: RAN2 is kindly requested to double check if these RAN related key issues should be considered in this SI.
[bookmark: _GoBack]Proposal 2: RAN2 further study on architecture should base on solution 14, 15 and 26 in TR23.731.
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