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Abstract: This document provides a TP to TR 22.840 v.1.1.0 to remove the Editor’s Note from clause 5.16.6 on the use case of automated supply chain distribution. The revision includes the changes to address received comments.
1. Introduction
The use case of “Ambient IoT service for automated supply chain distribution” has been agreed and captured in TR 22.840, which includes the use case description, potential requirtements and some KPI values such as communication service availability. In Clause 5.16.6, there is an EN for capturing additional KPI values. It also means further clarification is expected to provide more details on the proposed KPI values.
2. Reason for Change
To address the EN, the following updates are includes in the pCR:
	- provide additional information on the white goods private warehousing;
	- new potential KPI values are proposed:
		- indoor communication range of 20m, taking into account typically around 10000 square feet storage area of a private warehouse;
		- outdoor communication range of 500m, considering reusing the existing site of macro base-stations;
	- Since the indoor positioning accuracy [3m] has been captured for many meeting cycles, during which period this value has been discussed and accepted elsewhere such as in similar other use cases, the square brackets can be removed.
3. Conclusions
Add the additional KPI values in clause 5.16.6 and remove square brackets for the indoor positioning accuracy, whereby removing the corresponding Editor’s Note.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.1.0.
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[bookmark: _Toc129058614]5.16.2	Pre-conditions
Company X is a well-known home appliance manufacturer. Apart from manufacturing various home appliances such as washing machine, television, intelligent wardrobe and so on, it also provides customized and personalized services to its customers such as sales agents. Different sales agents may order different types of home appliances with different quantities according to the demand of the region they sale to. Company X operates its own private warehouses to store manufactured goods until they are ordered. Owned by Company X, the private warehouses are customized according to its own needs, and they are typically located close to production plants. The warehouse management provides insight in inventory and by exchanging inventory information with other functional areas (e.g. logistics, trade) the overall business performance is improved. Compared with public warehousing, the typical storage area of a private warehouse is smaller, typically around 10000 square feet. This is representative according to known statistics of warehouse area dimensions [y1]. Based on these typical dimensions, indoor communication range around 20m is sufficient to provide connectivity inside the warehouse storage area. 
The southern regions in Country C have many economically developed cities, while western regions consist of some developing cities. Therefore, Company X has designed different types of washing machines to meet various demands. For example, type A washing machine is intelligent, equipped with several laundry modes according to the colour, texture, material and shape of the clothes. Type B washing machine is a power saving and water saving washing machine, which achieves washing clothes with high efficiency and low power and water consumption. Sale agent A from southern region may order 100 type A washing machines and 50 type B washing machines, while sale agent B from western region may order 30 type A washing machines and 90 type B washing machines. Based on the orders from different sale agents, Company X will package the corresponding types of washing machines with corresponding quantity together. Afterwards, different packages for different sale agents will be loaded to transportation vehicles accordingly for different destinations.
Company X has a service level agreement with service provider Y to deploy 5G network with sufficient coverage in the service area to enable the communication of Ambient IoT devices with the network.
Before the transportation vehicle enters the loading stack for product transportation, it is necessary to inventory the products to be transported in the warehouse in order to ensure that the products have been recorded. During the loading process, it is required to ensure that the products are loaded to the corresponding transportation vehicles. Moreover, during the transportation, Company X may also need to monitor the transportation route by tracking the products in order to ensure that the products are transported on the right route. Otherwise, the products will be transported to the wrong place which is time and cost consuming.

* * * Third Change * * * *
[bookmark: _Toc129058615]5.16.3	Service Flows
1. Company X generates in its logistics management system a list of unique IDs for Ambient IoT devices to be used for products such as washing machines. Since these washing machines are going to be distributed to different sales agents for product sales across public areas, Company X may require an authentication and authorization mechanism before Ambient IoT devices start to communication to ensure that certain level of security could then be enforced to prevent the washing machines information from being obtained by any other untrusted third-party companies. In this case, an authentication and authorization mechanism is needed for these Ambient IoT devices.
1. Ambient IoT devices are attached onto washing machines.
1. Before transporting the washing machines, Company X’s inventory system can request the 5G network to perform inventory and report the information of Ambient IoT devices which were attached on the washing machines in order to confirm that the types and the number of washing machines to be transported are accurate.
1. Ambient IoT devices harvest power from the environment. Based on the request from the Company X’s inventory system, the 5G network transmits signals intending to start inventory process. When detecting the signals from the 5G network the Ambient IoT devices can react by responding to connect to the 5G network.
1. When the Ambient IoT devices access to the 5G network successfully, the 5G network obtains the information of the Ambient IoT devices and send it to Company X’s inventory system.
1. Based on the orders from several sale agents, different types of washing machines will be packaged together. 
1. When the washing machines are loaded to the transportation vehicle, the Company X’s inventory system can request the 5G network to perform positioning services. Since the transportation vehicles stop at fixed positions, with the positioning services, the Company X’s inventory system can monitor whether the package of the washing machines is loaded to the corresponding transportation vehicles. Since the size of the transportation vehicles is around 10m*3m, the position service should support around 3m to 5m accuracy to meet the demand for location.
1. When the packages of washing machines are in transit, Company X’s inventory system can request the 5G network to periodically perform inventory and location reporting (e.g. cell level granularity) of Ambient IoT devices which were attached onto the washing machines in order to make sure that the washing machines are still on the right route. As the transportation vehicles may go to different destinations via different highways, mobile network operator O can deploy Ambient IoT services at highway toll station to perform inventory and locate the route accordingly. Because of the request from the Company X’s inventory system, the Ambient IoT devices perform authentication and authorization mechanism before sending the information in order to ensure that it is the trusted inventory system that performs the inventory of the Ambient IoT devices. 
1. Based on the request from Company X’s inventory system, the 5G network periodically transmits signals intending to start inventory process and record the relationship between the Ambient IoT devices and the location information. As the purpose of identifying the location during transportation is to crosscheck whether goods are on the correct routes, cell-level accuracy of location is sufficient. The 5G network reports the location information to the Company X’s inventory system.
1. According to the report from the 5G network, Company X’s inventory system can locate these washing machines with the location information. If the location information is not aligned with the right route, the Company X may confirm with the staff to check whether there are mistakes. In this way, Company X can find the mistakes as soon as possible in order to decrease the cost loss.
1. When the washing machines are transported to the corresponding sale agents, Company X’s inventory system can request the 5G network to perform inventory and report the information of Ambient IoT devices which were attached on the washing machines in order to confirm that the washing machines are transported to the right place. 
* * * Fourth Change * * * *
[bookmark: _Toc129058618]5.16.6	Potential New Requirements needed to support the use case
[PR 5.16.6-001] The 5G system shall be able to support a mechanism to authenticate and authorize Ambient IoT devices.
[PR 5.16.6-002] The 5G system shall optimize mobility management support for non-stationary Ambient IoT devices that are unable to initiate communication towards the network. 
[PR 5.16.6-003] The 5G System shall allow an operator to manage (e.g. provision, authenticate, authorise, etc.) Ambient IoT devices that have limited or no power source.
[PR 5.16.6-004] The 5G System shall be able to provide suitable and secure means to report to an authorized third-party the location of Ambient IoT devices.
[PR 5.16.6-005] The 5G System shall provide the network connection to address the KPIs for the use of Ambient IoT devices for automated supply distribution, see table 5.16.6-1.
Table 5.16.6-1: Potential key performance requirements for the use of Ambient IoT devices for automated supply chain distribution
	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

	Ambient IoT devices for automated supply distribution
	>10 s
	99%
	NA
	<100 bit/s
	Typically,  <100 bytes

	 <1,5 Million/km2
	[bookmark: _GoBack]30m indoor (note 1), 
400m outdoorNA
	600 000 m2
	NA
	NA
	NA
	NA
	[3] m
(Indoor, 90% confidence level and in horizontal)
, cell-level outdoor

	NOTE 1: The storage area of a private warehouse is typically around 10000 square feet, which is smaller than that of a typical public warehouse.


Editor’s Note:  Additional KPI values (e.g. communication range, outdoor positioning accuracy) for this use case are FFS.
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