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Abstract: This document proposes a new use case about Ambient_IoT for automated warehousing.
**************** First Change ******************
5.x
Ambient_IoT for automated warehousing
5.x.1
Description

The automated warehouse inventory scenario includes multiple stages, as shown in the figure below, which are divided into verification and unloading, gate-in inventory, inventory, gate-out inventory and check&loading. Along with the transfer, storage and inventory of goods, a large amount of warehousing information will be generated. This information generally has the characteristics of frequent data read operations and large data volumes. Tags are attached to necessary areas such as goods and shelves, and relevant communication equipment is deployed. Through the information interaction between communication equipment and tags, accurate and rapid inventory and efficient management of storage information can be realized in each stages.
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Figure 5.x.1-1: Automated warehouse inventory
5.x.2
Pre-conditions

1. The warehouse management workers stick the Ambient_IoT devices onto the goods, and those devices contain the assigned information, which can be read and written by the 5G network;

2. 5G network equipment used for inventory is deployed in the warehouse according to user needs, that also can receive data from Ambient_IoT devices and send to the management platform;

3. The management platform could have interaction with network, e.g.  provide inventory list for goods management.
5.x.3
Service Flows

5.x.3.1
Sub Scenario ---Indoor inventory management

1. The management platform starts the inventory task (large-scale inventory/specified inventory), generates a list of tags to be inventoried, and sends the list to the 5G network;

2. The 5G network receives the list and sends large-scale/specified inventory signals;

3. The Ambient_IoT device in the 5G network coverage establish communication with the network, and the 5G network interacts with the corresponding devices according to the inventory requirements to obtain goods information;

4. The 5G network sends the acquired goods information to the management platform;

5. The management platform summarizes the received information and generates a list of inventory results.

5.x.3.2
Sub Scenario ---Gate-in and Gate-out inventory management

1, The goods arrive near the door of the warehouse, 5G network will detect the presence of the goods and  trigger the 5G system to perform inventory procedure. Or the inventory management system could trigger the 5G system to perform inventory procedure.

2.5G network starts to process the inventory tasks by sending signals to interact with the Ambient_IoT devices within the area.

2. Ambient_IoT devices within the coverage range of the network establish communication with the 5G network, and send their own identity and corresponding goods information to the 5G network.

4. The 5G network sends the obtained information to the management platform;

5. The management platform generates a list of inventory results according to the inventory data and electromagnetic wave characteristics of Ambient_IoT devices.

5.x.4
Post-conditions

Thanks to the support of 5G system,  automated warehousing could be realized to improve the efficiency of goods management. If the inventory result list is consistent with the purchase/shipment list, the administrator can obtain the inventory result list, and update the inventory list in the management platform; If the result is inconsistent with the purchase or shipment order, the administrator would receive a notification/warning.

5.x.5
Existing features partly or fully covering the use case functionality

In previous releases,SA1 has finished several studies about IoT topic to introduce  SA1 requirements in TS 22.011 , TS 22.278 , TS 22.368 and TS 22.261 to address requirement for IoT business about device lifetime, power consumption, data transmission and communication mechanism.
5.x.6
Potential New Requirements needed to support the use case

[P.R.5.x.6-001] The 5G system shall support to communicate with an Ambient_IoT device which can have 5G access with battery-less.
[P.R.5.x.6-002] The 5G system shall support communication for Ambient_IoT devices with low power consumption ( <100 microwatts ) during active mode.

[P.R.5.x.6-003] The 5G system shall support to collect the information in mobility scenario with Ambient_IoT devices at the speed of 5~10km/h.
[P.R.5.x.6-004] The 5G System shall provide mechanisms to support the provisioning of Ambient_IoT devices with the type/group management.

[P.R.5.x.6-005] The 5G System shall provide mechanisms to support the authentication and authorization of Ambient_IoT devices, and/or use the credentials from an authorized 3rd party if needed.

[P.R.5.x.6-006] The 5G system shall support to expose collected information from Ambient_IoT devices to the authorized 3rd party .

[P.R.5.x.6-007] The 5G system shall support periodical collection of information through Ambient_IoT devices based on different service requirement.

KPI requirements

	Scenario
	Communication range
	Max. Ambient_  IoT

device power consumption 
	Message

Size (UL)
	Inventory  rate
	Positioning accuracy

	Automated warehousing
	>30m indoors
	100μW
	[496] bits


	100 devices/s
	 1~3 m@90%
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