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Introduction
[bookmark: OLE_LINK9]In the RAN plenary #80 meeting, a new RAN1 SI on “Study on NR positioning support” was approved [1]. The objectives of the SI for RAN2 and RAN3 are reported 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, RAN3]
· 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.


Furthermore, in the last RAN1 meeting, the following agreement has been made, RAN1 made the following agreement at RAN1 #94bis:
	Agreement:
Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios


In this contribution, we provide our consideration on commercial use cases in NR positioning. 
Discussion
There are a number of specifications on the use cases and requirements of NR positioning, including the use cases of “higher accuracy” family given in TR 22.862, detailed use cases with KPI requirements in TR 22.872, and an informative categories of positioning use cases in TS 22.261. Specific cases for V2X are described in TS 22.186. Recently, SA1 WG has completed its HYPOS study (SP-170589) on positioning use cases in indoor and outdoor environments. The relevant documents are listed in Table 1.
Table 1. Relevant documents on positioning requirements
	Document
	Name

	TS22.261
	Service requirements for next generation new services and markets

	TR22.862
	Feasibility Study on New Services and Markets Technology Enablers for Critical Communications; Stage 1

	TR22.872
	Study on positioning use cases; Stage 1

	FCC15-9
	In the Matter of Wireless E911 Location Accuracy Requirements

	TR22.186
	Service requirements for enhanced V2X scenarios



In summary, the use cases studied in the above specification consist of three categories, among which the use cases of eMBB and vertical industries are commercial use cases, and regulatory cases are the basic function requirements.
1) Regulatory emergency services: An emergency service enables a user to contact a Public Safety Answering Point (PSAP) and requires the emergency services user/UE to have accurate positioning such that they may be located and offered aid by first responders. The level of positioning accuracy (and other KPIs) required is dependent upon local and regional regulatory requirements in TR 22.872.
2) eMBB use cases: The cases include outdoor and indoor scenarios. High accuracy positioning service in a 5G network should be supported in areas of traffic roads, tunnels, underground car-parks, or indoor environments, which are not covered by satellite signals. 
3) Vertical industry use cases: A variety of use cases from vertical industries such as industry factory, augmented reality, shared bikes, automotive driving, and unmanned aerial vehicle. The vertical industry category could be further classified into IoT services and URLLC services. 
a) URLLC services are featured with low-latency and ultra-reliability such as UAV and automotive driving.
b) IOT services are featured with massive connections such as industry factory and shared bikes.
It is noted that a wide range KPIs (e.g. accuracy, latency, availability, supported speed) are proposed for vertical industry cases in TR 22.872, which are very stringent and it is very challenging to have techniques in R16 to meet all the requirements. In prioritizing the use cases to be studied in R16 NR positioning SI, it is suggested to take regulatory cases and eMBB use cases as the first priority. Vertical industry use case can be considered as late drop.
Proposal 1: RAN2 should consider that regulatory cases and commercial eMBB cases have higher priority in R16.
Although vertical industry use cases are not the focus of R16 positioning, the architecture and protocol design should be open for vertical industry use cases. A unified positioning architecture supporting high accuracy, ultra-reliability, low latency positioning will make it easier to include vertical industry use cases in the future release. Hence, it is proposed that the positioning architecture in R16 should be open to vertical industry cases.
Proposal 2: the positioning architecture in R16 should be open to vertical industry cases. 
Conclusion
In this contribution, we considered our consideration on commercial use cases in NR positioning, and we get the following proposals:
Proposal 1: RAN2 should consider that regulatory cases and commercial eMBB cases have higher priority in R16.
Proposal 2: the positioning architecture in R16 should be open to vertical industry cases.
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