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1	Introduction
As a Rel-17 work item, NR positioning enhancement has been agreed. One of the main motivations for such enhancement is to make it applicable to the IIoT use cases where positioning with high accuracy is required such as AGV control. In this paper, we discuss positioning requirements based on an use case in factory automation. 
 The following scope is the target of the discussion in this paper according to the WID [1]:

Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.

2	Discussion
2.1 Use case description
 In this section, we describe a use case for the discussion about integrity and reliability.  In Fig. 1, we depict an overview of the assumed use case.
[image: ]
Fig. 1 An example: Detection of the position of products to pick up

In the use case, there are products denoted by red circles on a line conveyor system and AGV needs to pick up intended products from them. In order to optimize such operation, control system has to know position of the products to pick up. However, it is not always possible to know the position of the products only by utilizing 3GPP-based positioning because the products are not usually UEs. Therefore, as depicted in Fig. 1, the position should be obtained by using multiple positioning technologies, such as radar sensing, camera scanning, NR/LTE positioning, and so on. In addition, to realize the use case, it is obviously essential information to what extent information of the position is reliable. Therefore, in this use case, reliablity and integrity should be derived with consideration of multiple-RAT environment. 
Proposal 1: Integrity and reliability information should be usable in multiple-RAT environment.
[bookmark: _GoBack] In addition, in multiple-RAT environment, infomration of the position from different RATs is needed to be matched with a target device. Such identification can be possible e.g. by utilizing IDs unified among multiple-RAT technologies. For the products which do not support 3GPP standard, IDs based on current 3GPP standard such as IMEI may not be applicable. However, more general IDs such as MAC address and/or IPv4/6 address can be utilized for the identification. In addition, KPI for integrity may be handled differently depending on RATs used for positioning. Therefore, how to integrate such different KPIs should be considered in future discussion. 
Observation 1: Techniques to identify the target product in multiple-RAT environment is essential to realize the use case.
Since the products are usually put with the interval in order of tens of cm, the position needs to be obtained with accuracy less than 10cm, ideally. In addition, position of the products can change depending on time due to operation of the line conveyor system. The periodicity of the change in position varies depending on types of products in a range from milli-seconds to hours.
In summary, integrity of the information of the position is not only about accuracy of the position but also about the freshness of the information.
Observation 2: Integrity of the information of the position is related with accuracy and freshness. 

2.1 Discussion on KPI
Based on the discussion in the previous section, we observed that integrity of the information of the position should take "accuracy" and "freshness" into consideration. An example of the side information that can reflect them is listed in the following table.
Table 1: Potential side information for integrity
	Accuracy of the positioning
	# of cells used for position detection

	
	Signal quality of the reference signal (e.g. PRS)

	
	Mobility of target device

	Freshness of the positioning
	Elapsed time since position was detected

	
	Mobility of target device



Regarding accuracy, both # of cells used for positioning and signal quality of the reference signal are general information which directly affects the accuracy of the positioning. In addition, as observed in the previous section, mobility of the target device will also affect the accuracy depending on the response time of the positioning request. Regarding freshness, in mobile environment, both elapsed time since position was detected and mobility of the tareget devices obviously affect freshness of the inormation. 
Although how to derive actual KPI needs further study, we consider the above information should be reflected in the KPI.
Proposal 2: The information listed in Table 1 should be reflected in the KPI for integrity and reliability.


3	Conclusion
 In this contribution, we observed necessary information to derive KPI for integrity and reliability based on an example of positioning use case for IIOT. The following proposals and observations were explained.
Proposal 1: Integrity and reliability information should be usable in multiple-RAT environment.
Observation 1: Techniques to identify the target product in multiple-RAT environment is essential to realize the use case.
Observation 2: Integrity of the information of the position is related with accuracy and freshness.  
Proposal 2: The information listed in Table 1 should be reflected in the KPI for integrity and reliability.
Copy of Table 1: Potential side information for accuracy and freshness
	Accuracy of the positioning
	# of cells used for position detection

	
	Signal quality of the reference signal (e.g. PRS)

	
	Mobility of target device

	Freshness of the positioning
	Elapsed time since position was detected

	
	Mobility of target device
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