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1 Introduction
[bookmark: _GoBack]In RAN#81 meeting, a new SID on Study on NR positioning support [1] is approved. One of the objectives for this SID is as follows.
· 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.
In this contribution, we share some consideration on latency and security for the current positioning architecture and then propose to support local LMF in NG-RAN.
2 Considerations on requirement for Rel-16 positioning
The architecture for Rel-15 position as specified in TS 38.305 is shown in figure 1. This architecture is mainly inherited from LTE positioning architecture.


Figure 1. UE Positioning Architecture applicable to NG-RAN as specified in TS 38.305
During the operation of LTE network, we figure out the main drawback for this architecture is the excessive latency for acquiring location results, which is due to the typical signalling path with much 5GC involvement, e.g., LCS entity -> AMF -> LMF -> AMF -> gNB -> UE -> gNB -> AMF -> LMF -> AMF -> LCS entity. It is also identifies as one of the key issues in TR 23.731 [2] for SA2 SI on Enhancement to the 5GC LoCation Services.
Support of low latency and high performance LCS
Latency concerns the delay in obtaining location information for a target UE (e.g. a location estimate). From a LCS client perspective and for on demand location, the positioning (or location) latency would comprise the time between sending a request for location to the 5GC and receiving a location response from the 5GC. For periodic or triggered location, the latency would be the time interval following a location related event (e.g. a trigger event or periodic event) until the event and associated location information was notified to a LCS client.
For many services, there is strict latency requirements ranging from perhaps a minute to millisecond level for interactive on demand service or for triggered services. For some services, where the client is a machine or computer system, latency requirements may be extremely short when some critical action needs to be taken that is dependent on a high-accuracy location result (e.g. such as in a factory or in association with vehicles, drones and other moving objects).
Proposal 1: R16 is aimed to design positioning architecture to support low latency and high performance LCS.
Security concerns from industrial customers 
Another issue for the legacy positioning architecture is the security concerns from some industrial customers. A special requirement from them is to keep the positioning data inside the factory. Some industrial customers worry about the safety of the positioning data if they are transmitted to a LMF entity outside the factory. If the LMF is kept inside RAN, the concern can be addressed.
3 Positioning architecture to support local LMF in NG-RAN
In TR 23.731, solution 26 is to address the key issue 1 (Enhancement to LCS Architecture) and key issue 3 (Support of low latency and high performance LCS).


Figure 2. Local LCS architecture in TR 23.731
Since the LMF related capabilities are supported in NG-RAN, the signaling transmission process via 5GC can be avoided, the solution can greatly improve the latency performance of the location service. Especially for the location service with stringent latency requirement, compared with the legacy LCS architecture, this solution can obtain the maximum gain. In addition, through the dynamic coordination of position resources, the solution can further improve the utilization rate of radio resources. Therefore, we propose Solution 26 in TR 23.731 should be introduced to support Local LMF function in NG-RAN.
Observation 1: Solution 26 can greatly improve the latency performance of the location service.
Proposal 2: Solution 26 in TR 23.731 should be introduced to support Local LMF function in NG-RAN.
4 Conclusions	
In this contribution, we share our consideration on positioning architecture. We propose the following: 
Proposal 1: R16 is aimed to design positioning architecture to support low latency and high performance LCS.
Observation 1: Solution 26 can greatly improve the latency performance of the location service.
Proposal 2: Solution 26 in TR 23.731 should be introduced to support Local LMF function in NG-RAN.
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