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ABSTRACT: This PoC proposal describes the 5G MEC solution supporting industrial manufacturing for industrial production, detection, scheduling used in Park. With this solution, industrial production efficiency will be greatly improved.

PoC Proposal

1
PoC Project Details

1.1
PoC Project

PoC Number (assigned by ETSI):

PoC Project Name: MEC based Smart production and scheduling
PoC Project Host: China Telecom
Short Description: This PoC proposal describes the 5G MEC solution supporting industrial manufacturing for industrial production, detection, scheduling used in Park. With this solution, industrial production efficiency will be greatly improved.

1.2
PoC Team Members

	
	Organisation name
	ISG MEC participant

(yes/no)
	Contact (Email)
	PoC Point of Contact

(*)
	Role (**)
	PoC Components

	1
	China Telecom
	yes
	zengq@chinatelecom.cn
zhuhongm@chinatelecom.cn

	
	network operator
	

	2
	China Telecom Intelligent NETWORK Technology Co., LTD
	
	hewt06@chinatelecom.cn
	
	application provider
	

	3
	Huawei
	yes
	yangfan@huawei.com
	
	infrastructure provider
	

	…
	
	
	
	
	
	

	(*) Identify the PoC Point of Contact with an X.

(**) The Role will be network operator/service provider, infrastructure provider, application provider or other.


All the PoC Team members listed above declare that the information in this proposal is conformant to their plans at this date and commit to inform ETSI timely in case of changes in the PoC Team, scope or timeline.

1.3
PoC Project Scope

1.3.1
PoC Topics

PoC Topics identified in this clause need to be taken for the PoC Topic List identified by ISG MEC and publicly available in the MEC WIKI. PoC Teams addressing these topics commit to submit the expected contributions in a timely manner.

	PoC Topic Code
	PoC Topic Description
	Related WG/WI
	Expected Contribution
	Target Date

	WT01
	Demonstration of MEC Service Scenarios 
	GS MEC-002

GR MEC-038
	Report on production and scheduling scenarios
	Q2 2024

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


1.3.2
Other topics in scope

List here any additional topic for which the PoC plans to provide input/feedback to the ISG MEC.

	PoC Topic Code
	PoC Topic Description
	Related WG/WI
	Expected Contribution
	Target Date

	A
	
	
	
	

	B
	
	
	
	

	<…>
	
	
	
	

	
	
	
	
	


1.4
PoC Project Milestones

	PoC Milestone
	Milestone description
	Target Date
	Additional Info

	P.S
	PoC Project Start
	Q2 2023
	

	P.D1
	PoC Expected Contribution 1 –From August 29 to 31, 2023, the third plenary meeting of the Industrial Internet Technology Working Committee has been held in Kunming, and the working group meetings of TC13 has been held at the same time. China Telecom, together with China Telecom Intelligent Network Technology Co., LTD and other related companies, demonstrated the MEC-based smart production and scheduling method. The actual use effect of the industrial park verifies that the proposed method is conducive to improving the industrial production efficiency.
	Q3 2023
	TC13WG2SWG1:5G+ Industrial Internet 4th Working Group meeting

	P.D2
	PoC Expected Contribution 2 –WG2 44th, WG1 SWG1 25th, WG1 SWG2 27th, WG1 SWG5 25th, WG1 SWG6 12th, WG1 SWG6&WG1 has been held in Beijing from September 26 to 27, 2023 The 1st joint meeting of SWG5, the 12th meeting of -2-WG1 SWG7, and the 12th meeting of CAA/CCSA JWG. The smart production and scheduling method was demonstrated and unanimously approved by all participants.
	Q3 2023
	TC11WG1SWG6&TC11WG1SWG5 1st joint meeting

	P.C1
	PoC Expected Contribution 3 –The 37th Plenary Session of TC7 has been held in Ningbo from October 17 to 20, 2023. China Telecom delivered a speech on smart production and scheduling, and gradually promoted MEC projects across the country, especially to help enterprises build smart parks. As the main force of industrial construction, China Telecom and other companies have been recognized by the whole industry.
	Q4 2023
	9th joint meeting of TC7WG1&TC7WG2&TC7WG3

	P.R
	PoC Report
	Q1 2024
	Overall architecture and description of scheme

	P.E
	PoC Project End
	Q2 2024
	


NOTE:
Milestones need to be entered in chronological order.

1.5
Additional Details

For example, URL, planned publications, conferences, etc.

2
PoC Technical Details

2.1
PoC Overview

MEC based smart production and scheduling application solutions allow operators to help build smart industries. At present, the factory mainly uses manual scheduling, resulting in a waste of human resources and increasing human production costs. At the same time, industrial production is inefficient and error-prone. Smart production and scheduling solutions can make industrial manufacturing smarter, cheaper, and more efficient. In this way, industrial manufacturing can improve production efficiency, and the benefits of enterprises will be improved.

A company takes the road of combining technological innovation and market development, aiming at the world advanced level, keeping up with market demand, and constantly introducing high-tech and high-quality products. In promoting the high-quality transformation and upgrading of enterprises to digitalization, intelligence, refinement, internationalization and sustainability, the application scenarios such as 5G+ industrial Internet platform, 5G+ machine vision detection, UAV system, explosion-proof mobile phone + CTchat interphone are proposed from the actual production business application scenarios of enterprises.

Below is a detailed description of this PoC solution. 5G core network is deployed in central and edge UPF together with  the MEC platform based on ETSI standard are deployed in the enterprise.MEC platform and edge UPF shared the integrated hardware.

In this PoC proposal, we focuses on building a customized solution to improve production and scheduling for this enterprise. This PoC mainly considers the following business:

· 5G+ Industrial Internet platform: The industrial Internet industry continues to improve the industrial supply level of end, network, edge, cloud and use, promote the integration and innovation of common technologies and individual technologies, and show a rapid development trend. In this POC, China Telecom has proposed to combine 5G with the industrial Internet platform, carry out smart production and scheduling in the monitoring center based on MEC, and empower the digital transformation and development of enterprises around the needs of enterprise supply chain collaborative integration, production control integration, equipment health integration, safety and environmental protection integration, and emergency management integration. Accelerating the process of industrial Internet is also conducive to the better and safer development of industry.
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Figure 1: 5G+ Industrial Internet platform

When the factory starts production, the industrial equipment sends information to the remote monitoring center in real time, and the remote monitoring center integrates the received information to schedule all the production equipment. This can effectively prevent the conflict of uncoordinated equipment work and avoid production loss.
· 5G+ machine vision inspection: As 5G applications continue to be deployed and the edge grows, AI becomes ubiquitous to unlock new insights and opportunities, with machine vision being one of the primary sources of these insights and opportunities. In this POC, relying on the characteristics of low delay and large bandwidth of 5G network, China Telecom provides a use case of combining industrial cameras and AI algorithms, which can carry out rapid defect detection for industrial products and improve detection efficiency.
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Figure 2: 5G+ machine vision inspection

When the product moves quickly on the assembly line, the test equipment sends the test message to the background in real time, and the background compares the received message with the standard product, so as to confirm whether the product is qualified quickly and accurately, and take corresponding measures immediately to improve the qualified rate of the product.
· 5G+UAV: Compared with the static and low-latitude perspective of the traditional ground camera, the UAV (Unmanned Aerial Vehicle) with 5G realizes the dynamic and high-latitude ultra-high definition wide-angle overlooking effect, that is, the ultra-high definition "God perspective". In this POC, China Telecom proposed a use case combining 5G and UAV (a 5G user equipped with 5G UIM), which can transmit HD pictures and control instructions in real time through 5G MEC to support the application of networked UAV.
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Figure 3: 5G+UAV

When transport vehicles and workers move in the industrial park, the UAV monitors the road conditions in real time and sends monitoring picture information to the remote monitoring center. If the moving transport vehicle is about to collide with the workers, the monitoring center can remotely call for correction in time, effectively avoid safety accidents in the park and improve the safety of the production environment.

· CTchat: CTchat service is based on China Telecom's wide coverage, large capacity mobile communication network and carrier grade service management platform, using Push to talk (PTT) technology, through professional mobile terminals with PTT function, to provide customers with half-duplex PTT service within the coverage of mobile communication network. The MEC platform deployed CTchat to support a large bandwidth, low delay, local offloading voice transmission environment, and provide high-definition and reliable voice chat services.

[image: image4.png]



Figure 4: CTchat phone
In the industrial park, staff can use CTchat service to quickly and smoothly coordinate production matters in the park and effectively improve production efficiency.

2.2
PoC Architecture

MEC deployment scheme: Accurately customized MEC platform hosting four business, providing independent portal and autonomous management platform.MEC and UPF are colocated and deployed in the park and dedicated to this enterprise. 
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Figure 5: Architecture diagram of MEC based smart production and scheduling

The above figure shows the architecture diagram of MEC based smart production and scheduling, the detailed process is as follows:

1. Smart industrial equipment /AI monitoring /UAV/ chat equipments send information to the 5G base stations in the park.

2. The base stations send the received data to the UPF, the UPF then forwards it to the MEC platform, which hosts industrial Internet platform, machine vision inspection platform, UAV application platform, CTchat platform.
3. The corresponding platform process the corresponding data, such as calculation, compare with the pre-configured data model, and output the results. If an exception occurs, the corresponding command is issued.

4. Taking the Machine vision inspection business for an example, if the tested product is unqualified the MEC platform will send remote instructions to the industrial equipment or staff, so as to improve the product qualification rate and effectively avoid production risks. If the production condition is normal, the MEC platform will not return remote instructions and keep recording.
5. With the normal operation of the above four types of business,，the smart production and scheduling of the park is perfectly realized.
2.3
Additional information
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Figure 6: Real scenes of smart production and scheduling monitored

The above two figures are real scenes of smart production and scheduling monitored by the industrial equipment and UAV.
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