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[bookmark: _Hlk124767335]Abstract: This document proposes to add communication service availability KPI to clause 5.5 intralogistics in TR 22.840 v.1.0.0.
1. Introduction
[bookmark: _Hlk124950464][bookmark: _Hlk124949691]This use case is approved and captured in TR 22.840, which introduces a communication service for which the communication service availability and good 5G network coverage are important. For example, in Pre-Conditions this is captured: “Base stations installed inside car manufacturing facilities provide network coverage”. Therefore, the communication service availability is an important KPI, but its value is not yet specified. 
2. Reason for Change
Additional information is expected to clarify the necessity to include communication service availability.
3. Conclusions
Add communication service availability value in KPI table. 
4. Proposal
It is proposed to agree on the following changes to 3GPP TR 22.840 v1.0.0.

* * * First Change * * * *
[bookmark: _Toc121305347]5.5.1	Description
The automobile manufacturing industries are constantly looking for ways to increase productivity by improving inventory accuracy and material flows. Therefore, intralogistics for production facilities in automobile factories have been targeting at these goals by achieving timely visibility of inventories (a.k.a. precise materials scheduling) to achieve optimum efficiency in production. Specifically, it involves stocking, dispatching, and sorting. It is no surprise that there are competing technologies for supporting small-scale inventory, which at times would require human involvement. With the advent of Industry 4.0, manufacturing requires a much higher automatic intralogistics performance [10]. This means more key areas inside large manufacturing facilities would require highly-efficient and automated inventory of materials and parts. Ambient power-enabled IoT (Ambient IoT) service provided by 5G can be expected to meet the demanding needs by providing communication to Ambient IoT devices with good performance, with the Ambient IoT solely dependent on harvested ambient energy, being maintenance-and-battery-less or with limited energy storage capability, extremely small, thin, and of low complexity, very light-weight, and with a long lifespan. For this use case, communication service availability with sufficient 5G network coverage in the service area is important. Additionally, the 5G system can provide Ambient IoT devices with positioning services, as full automation would require AGVs or forklifts to fetch materials at accurate locations within the large storage areas. Moreover, the 5G system can provides intrinsic core network functions to manage and authenticate Ambient IoT connections, enabling operators to build more interesting cases together with their business partners. 

* * * End of the First Change * * * *
* * * Second Change * * * *
[bookmark: _Toc49931674]
[bookmark: _Toc121305348]5.5.2	Pre-conditions
An Ambient IoT device can obtain energy by collecting energy sources such as solar and radio waves. Each load container is attached with an Ambient IoT device for supporting intralogistics. Ambient IoT devices have the capability of storing information needed by the inventory process. Base stations installed inside car manufacturing facilities provide network coverage. The communication service availability is achieved by providing seamless 5G network coverage inside the service areas. The 5G system delivers application data to the intralogistics management system of the car manufacturer. 

* * * End of the Second Change * * * *
* * * Third Change * * * *
[bookmark: _Toc121305352]5.5.6	Potential New Requirements needed to support the use case
[PR 5.5.6-001] The 5G system shall support communication for an Ambient IoT device which is battery-less or with limited energy storage capability.  
[PR 5.5.6-002] The 5G system shall support collection of charging information based on different charging policies for Ambient-IoT type of communication, i.e., total number of communication (e.g. data payload) per charging period, or total number of Ambient IoT devices per charging period.

Editor’s Note: 	Additional requirements for this use case are FFS.	
[PR 5.5.6-003] The 5G system shall provide the network connection to address the KPIs for the use of Ambient IoT devices for intralogistics in automobile manufacturing, see table 5.3.6.1-1.
Table 5.5.6-1: Potential key performance requirements for the use of Ambient IoT devices for intralogistics in automobile manufacturing
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Automatic Intralogistics in automobile manufacturing
	>100 ms
(note 1)
	NA99%
	NA
	<1 kbit/s
(note 2)
	96 bits
(note 3)
	<1,5 Million/km2 (note 4)
	<30 meters
Indoors
	600 000 m2
(note 5)
	NA
	NA
	NA
	NA
	[3] m

	NOTE 1:  This value corresponds to peak reading rate of 100 tags per second. The average tag reading rate is lower.
NOTE 2:  This value is calculated as the instant data rate for transmitting 96 bits within 100 ms time period. The need for data transmission is infrequent.
NOTE 3:  EPC Tag Data standard [5], the length of the EPC number ranges from 96 bits to 496 bits. For intralogistics, EPC length of 96 bits is the most common EPC lengths to satisfy the use case.
NOTE 4:  Daily around 1 million units of materials are used in the manufacturing area, but they are not used at the same time.
NOTE 5:  A typical car manufacturing plant takes up to 600 000 m2 in surface.



* * * End of the Third Change * * * *
