


3GPP TSG-RAN WG2 Meeting #112 Electronic	R2-2009760
Elbonia, 02 – 13 November 2020	


Agenda item:	8.11.3.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Positioning integrity for Industrial IoT use cases
WID/SID:	FS_NR_pos_enh
Document for:	Discussion and Decision
1	Introduction
In RAN2 #111e, we have agreed that Automotive, Railway, and IIoT as the illustrative use cases for positioning integrity in this Rel-17 SI:
RAN2 #111e Agreements:
……

5.	Agree to study the Automotive, IIoT and Rail use cases as illustrative examples.
……

However, in RAN #89, it was agreed to remove study of RAT-dependent positioning methods from the scope of this SI, and RAN2 should focus on the integrity issues relating to RAT-independent positioning methods based on GNSS. The objectives in the revised SID [1] has been modified as:
	RP-202094 - Revised SID: Study on NR Positioning Enhancements
2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
0. Identify positioning integrity KPIs and relevant use cases.
0. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
0. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:	Objective 2 is applicable to GNSS positioning methods.



Based on such change, during the email discussion [Post111-e][626] it was proposed that IIoT use case should be removed from the TR as IIoT applications are mainly operating in indoor environments, where GNSS-based RAT-independent positioning is not applicable. While at the first glance it sounds like a reasonable assumption, it could be a misconception. This paper aims to provide some information to justify outdoor scenarios for IIoT use cases, where GNSS-based RAT-independent positioning can still be applied.
2	Discussions
IIoT has been regarded as a key enabler for the fourth industrial revolution (also known as Industry 4.0), which targets to improve flexibility, versatility, resource efficiency, cost efficiency, worker support, and quality of industrial production and logistics. According to TR 22.804 [2], 3GPP has identified “Factories of the Future” as a vertical that could be supported by 5G, and there are mainly five application areas as shown in Figure 1:
[image: ]
Figure 1 Overview of the different application areas of the vertical "Factories of the Future" in TR 22.804
It is noted that for at least two of these applications (namely "logistics and warehousing" and "monitoring and maintenance") could be deployed in outdoor. According to TR 22.804, we have the following descriptions:
	[bookmark: _Toc45389721]TR 22.804 V16.3.0 (2020-07)
5.3.1.3	Deployment aspects
……
The application area "logistics and warehousing" consists of the use cases "control-to-control" and "mobile robots". Communication service for logistics and warehousing meet very stringent requirements; and are limited to a local service area (both indoor and outdoor). Interaction with the public network (e.g., service continuity, roaming) is required.
The application area "monitoring and maintenance" consists of the use cases "massive wireless sensor networks" and "remote access and maintenance". Communication services for monitoring and maintenance meet stringent requirements; and are limited to a local service area (both indoor and outdoor). Interaction with the public network (e.g., service continuity, roaming) is required.



Moreover, in another specification (TS 22.104), there are more descriptions about mobile robots (e.g. AGV such as forklift) for cyber-physical interactions in IIoT use cases. And it is explicitly mentioned that mobile robots could be used in either indoor or outdoor depending on the situation:
	[bookmark: _Toc45387365]TS 22.104 V17.4.0 (2020-09)
A.2.2.3	Mobile robots
Mobile robots and mobile platforms, such as automated guided vehicles, have numerous applications in industrial and intra-logistics environments and will play an increasingly important role in the Factory of the Future. A mobile robot essentially is a programmable machine able to execute multiple operations, following programmed paths to fulfil a large variety of tasks. This means, a mobile robot can perform activities like assistance in work steps and transport of goods, materials and other objects. Mobile robot systems are characterised by a maximum flexibility in mobility relative to the environment, with a certain level of autonomy and perception ability, i.e., they can sense and react with their environment. 
……
Mobile robot systems can be divided in operation in indoor, outdoor and both indoor and outdoor areas. These environmental conditions have an impact on the requirements of the communication system, e.g., the handover process, to guarantee the required cycle times. 



In addition to the examples that has been identified in 3GPP as provided above, it is worth highlighting that IIoT use cases are not limited to factory environments. We could also have the scenarios such as Harbour automation and Construction sites, where positioning may be needed to control the cranes or to track the cargos. Clearly, these scenarios are typically outdoor, and GNSS-based RAT-independent positioning could be employed to provide location-based services for industrial purposes.
Observation: 3GPP has identified IIoT use cases in the outdoor, where GNSS-based positioning is applicable.

2.2	Positioning Integrity for IIoT
It is expected, mobile robots (or Automated Guided Vehicles (AGV)) will be used to convey goods and/or materials for industrial operations such as logistics and warehousing, and this is indeed crucial to ensure these robots are traveling on the correct routes between the departure point and their destinations. In particular, considering that the mobile robots may be handling certain hazardous materials and they may be surrounded by other industrial equipment, the motion controlling application (which is the LCS client) should ensure these mobile robots do not run into inappropriate places that put people/machines in the area at risk. According to TS 22.104 [3], IIoT use cases have cm-level positioning accuracy requirement (e.g. logistics for manufacturing requires 20cm accuracy in both horizontal and vertical directions), so it is critical for the IIoT applications to know the exact positions of the devices.
To ensure that IIoT applications can track the mobile robots in a reliable and trustable manner, the availability of the positioning system should be retained. The positioning integrity framework could offer a way for IIoT applications to obtain reliable and trustable information relating to locations of these mobile robots, and hence keeping the mobile robot in its path.
For the TR, we noticed that R2-2006954 [4] has already captured some text proposal with the same intention. Hence, we believe the text proposal in [4] could be used as a baseline, although the values of various positioning integrity metrics (e.g. AL, TIR, and TTA) may be FFS. Based on the discussion, positioning integrity seems to be beneficial to IIoT use cases. Thus, we propose this use case should be kept in the TR in spite of removal of RAT-dependent positioning methods.
Proposal: IIoT Use Case should be kept in the TR as a part of positioning integrity study.

3	Conclusion
In this paper, we have discussed whether IIoT use cases should be kept in the TR as integrity of RAT-dependent positioning methods are no longer in the scope. We have made the following observation and proposal:
Observation: 3GPP has identified IIoT use cases in the outdoor, where GNSS-based positioning is applicable.
Proposal: IIoT Use Case should be kept in the TR as a part of positioning integrity study.
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