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[bookmark: _Hlk532311]	START OF PROPOSED CHANGES	
	 Start of Change 1 	
[bookmark: _Toc45389481][bookmark: _Toc52378240]5.15.1	Description
In smart manufacturing / Industry 4.0 and in the factories of the future, static sequential production systems will increasingly be replaced by novel, modular production systems offering high production flexibility and versatility. The concept of modular production systems encompasses a large number of increasingly mobile production assets, for which powerful wireless communication and localisation services are required.
[image: ]
Figure 5.15.1-1: Flexible modular production – zones of different dynamics
Zones A in Figure 5.15.1-1 have a high dynamic with respect to production processes and required communication resources (dynamic configuration of communication services, dynamic QoS, etc.). Zones A include areas of flexible production and logistics. 
Flexible production does not have any pre-planned production processes. The production machinery is mobile, for instance, mobile collaborative robots. The production machinery and the associated communication will be configured for each production task dynamically. This configuration can be done by the production system or even in a collaborative self-organizing way by the (mobile) production machines and robots themselves as equal partners. Note, the production tasks are not known in advance, and the configuration for a production task does only happen when the production task is scheduled. 
Logistics in flexible modular production are highly mobile and dynamic applications and machines for transporting material, tools, and products within the factory. They will replace static sequential transportation systems. Logistics make use of controlled and autonomous AGVs and mobile robots for collaborative carrying. Paths of AGVs may be pre-planned or may react to changes in the environment autonomously. A higher flexibility in the production processes leads to higher dynamics in logistics.
To support Zone A applications, a standardized User/Network Interface (UNI) between the end stations and the network to configure realtime communications on demand is required. The Multiple Stream Registration Protocol MSRP which is specified in subclause 35.1 of IEEE 802.1Q [9] provides this functionality. It performs registrations and reservations of realtime communication and includes resource protection and diagnostics. In case of inactivity or failure of devices, reservations are terminated and resources are released. 
MSRP was developed as part of the Audio-Video-Bridging (AVB) activities to support plug&play. The IEEE 802 standardization projects P802.1CS Link-local Registration Protocol [10] and P802.1Qdd Resource Allocation Protocol [11] will further enhance stream reservation capabilities to fulfill industrial requirements.
Zones B have lower dynamics of production actions. These are easier to plan in advance. Zones B contain tools, machines, robots and robot arms, video applications etc. that perform a predefined task and therefore are rather static. Typically, there are primarymaster devices which strictly control their secondaryslave devices. To a limited degree, Zone B devices can adopt their capabilities e.g. through tool changing in a pre-engineered manner. A major reconfiguration of the production cells is necessary only a few times a year. Therefor fully centralized configuration as described in IEEE 802.1Qcc is an option to configure realtime communication in Zone B.
	 End of Change 1 	
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