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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	840050
	Enhancements for cyber-physical control applications in vertical domains
(eCAV)
	Previous work/requirements on high accuracy positioning services for industrial applications 

	850046
	Asset Tracking for 5G

(ATRAC)
	Previous work/requirements on low power consumption positioning for IoT devices
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Justification

High accuracy positioning service is becoming essential for Factories of the Future, covering a wide diversity of use cases. The reason is that tracking of mobile devices as well as mobile assets is becoming important in improving processes and increasing flexibility in industrial environments. Related use cases and consolidated KPIs for high accuracy positioning services, which have been addressed by the work of CAV/eCAV, are captured in TS 22.104.

In addition to locating and tracking mobile devices and mobile assets, the management of production personnel is also a critical requirement in industrial environments, especially in some industries with high-risk production environments. For employees in industries such as chemical industry, oilfield, mining industry, and transportation, Location-Based Security Management can meet the high-priority demand for ensuring employees’ safety in operation in high-risk production areas. For example, in a high-risk area (flammable/high-voltage/explosive/poisonous/harmful/risky terrain), only authorized employees with required skills are allowed to enter. Alarms will be generated and reported, when unauthorized employees enter this area. Moreover, if an authorized employee loiters in the high-risk area for a long time or does not move for a long time (faint, fall, violation of Code of Conduct, etc.), any abnormal activity patterns as such of a production worker detected by the tracking device could produce and report an alarm. Similarly, other security management services include geo-fencing, emergency services, and employee management services. 
Unlike the position tracking of massive IoT devices, location based personnel management would require more frequent positioning in order to acquire real-time location information of the enterprise employees. As a result, concurrently delivering both “high accuracy positioning” and “more frequent positioning fix” would consume more battery energy compared with traditional positioning services for mIoT. Usually, due to practical reasons, it is compelling for potential adopters such as production plant operators/owners that incorporating and maintaining such services will not entail significant change in their primary processes in the long run. This makes the longevity of the tracking devices (energy efficiency and battery lifetime) paramount. As the IoT devices for positioning may be embedded in the safety helmet or employee ID card, the 5G system should also ensure the IoT device could work for quite a long time without recharge (e.g., at least one year) for simplicity of use. 
Thus, it is envisaged that the 5G system exploits enhanced positioning services for personnel management that requires high accuracy and also low power at the same time. From a 3GPP perspective, SA1 specifications currently cover only parts of use cases and requirements related to positioning services. In particular, 
· TS 22.104 (Table 5.7-1) captures KPIs on high accuracy positioning for industrial control applications, however the low-power requirements are not addressed yet. 
· There are also some requirements specific to low power IoT device tracking, defined in TS 22.261 (Sec. 7.3.2.3), which specify that an IoT device with 1800mWh battery capacity could work on service level 1 of positioning for 12 years, assuming only 3 position fixs per hour. However, location based personnel management would require much more frequent positioning (e.g., 1 or 10 position fixs per minute), which could lead to a potential gap here. In addition, the low-power requirements for other service levels (2~7) were not specified yet.
In summary, potential enhancements of this study could be e.g., in the following areas:

· Use case of location based safety management for industrial employees 

· Potential KPIs for power consumption (under certain positioning frequency)
· Regulatory and privacy aspects
4
Objective

The objectives of this SID are:

· Study use cases for personnel management in industrial environment, which may include:
· high-risk area security management
· geo-fencing management 
· emergency services
· employee management
· Identify potential new service requirements and KPIs, including:

· New requirements for power consumption (under certain positioning frequency).
· Consideration on regulatory and privacy aspects (e.g., location information are limited in vertical domains). 
· Gap analysis between the existing requirements identified in the work of CAV/eCAV, ATRAC.
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Expected Output and Time scale
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Work item Rapporteur(s)
Wang, Shuo, China Mobile, wangshuoyjy@chinamobile.com
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Work item leadership

SA1 
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Aspects that involve other WGs
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Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	China Mobile

	Huawei

	Hisilicon

	Spreadtrum Communications

	CEPRI

	

	

	

	


