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By Comcores
 TSN, or Time-Sensitive Networking, is a technology based on the IEEE 802.1Q standard. It has evolved from the Ethernet technology currently used to carry all types of traffic, for which ethernet was not originally intended, such as multiple data flows with different timing requirements, commonly found in Audio Video Bridging (AVB), automotive and industrial automation applications. TSN sits in Layer 2 of the OSI Model (figure 1).
[image: ]  [image: ]
 Figure 1: Illustration of the OSI model, with description of what occurs in each layer.
 TSN is designed to provide deterministic guarantees on Quality of Service (QoS) metrics and reliability in a switched Ethernet network. This means it guarantees deliveries and minimizes jitter for real-time applications that require determinism, unlike Ethernet which is not a deterministic system, due to packet buffering, various queuing delays and lack of priority in data flows.
  Some of the main characteristics of TSN include time synchronization of the network, resource management in the network and the coexistence of multiple flows with best-effort services.
 Time synchronization refers to the nodes or bridges in a network being synchronized to a grand master clock's time. Resulting in several benefits such as allowing data to become available at a specific time for specific tasks, enabling bounded latency, and allowing for distributed measurements and control.
 In a network there are devices called “talkers” and “listeners”. The talker sends out a data stream, while the listener is the destination of that data stream. The talkers and listeners can communicate in various ways in the network, and the network also needs to be capable of managing those resources.
 The coexistence of multiple flows with best-effort services refers to the priority of data packets and how this flow can be set up to interrupt non-time-critical data packets in favor of time-critical packets.
 Origin of TSN
 TSN is not a single standard, but a toolset consisting of many standards that are published as amendments to the IEEE 802.1Q standard and are developed by the IEEE 802.1 TSN Task Group. The task group focuses on extending existing IEEE 802.1Q standards to accommodate the needs of time-sensitive networking.
 TSN is a broad concept with use cases in numerous industries. Different features of TSN are critical based on the needs of that industry. This has led to the creation of TSN Profiles, which provide their own configuration and how to apply TSN to the requirement. Some examples of TSN profiles include mobile fronthaul, aerospace, industrial automation and in-vehicle communications.
 Overall, there are four main components of TSN; Time Synchronization, Latency, Resource Management and Reliability (figure 2).
   [image: ]
 Figure 2: Illustration of the 4 components of TSN and the TSN profiles, which will be our focus of discussion
 The IEEE 802.1 TSN working group has published some TSN profiles (AVB and TSN for Fronthaul), while still developing the remaining four profiles (as seen in Figure 2). The know profiles are:
 	 IEEE Std 802.1BA for Audio-Video Bridging (AVB) networks
	 IEEE Std 802.1CM TSN for Fronthaul
	 IEC/IEEE 60802 TSN Profile for Industrial Automation
	 P802.1DF TSN Profile for Service Provider Networks
	 P802.1DG TSN Profile for Automotive In-Vehicle
	 P802.1DP TSN Profile for Aerospace onboard Ethernet

 Benefits of TSN and industries where it’s applicable
 There are many benefits of TSN as it overcomes limitations of conventional Ethernet. The majority of limitations in conventional Ethernet fall into categories like lack of real-time communication and QoS. As mentioned earlier, there are many different use cases and numerous industries. Below is a list of the benefits that TSN provides.
 	 Time synchronization within a network
	 TSN brings efficiency, easier management and cost-effectiveness to the world of automation
	 TSN reduces latency and improves reliability
	 Converged Network: TSN ensures vital process data is handled in a reliable and deterministic manner, while providing the essential mechanisms for all sorts of network traffic to coexist on the same network
	 Scalability, as TSN is not defined for a specific transmission rate

 Stay tuned for our two follow up articles. The first is to understand the 4 components of TSN and the second takes a deeper dive into the TNS profiles that can be seen in Figure 2.
 If you wish to download a copy of this white paper, click here
	 

	

  		

	


  


	
		
    		
    	[image: ]
	
	   
    		
    	
    	Contact Comcores    	


	
	
	
	
	
	Fill out this form for contacting a  Comcores  representative.


    	
    	
    		Your Name:	
	Your E-mail
    	address:	
	Your Company
    	address:	
	Your Phone Number:	
	Write your message:
	
	
    	



    	

    	



		   
    	



    	


    	
    	

    	


	





       


     




     






	
  
















	 
	
	 

	[image: ]
	[image: ]
	[image: ]


 



	 
		
		Search Silicon IP

		
		16,000 IP Cores from 450 Vendors

		
		
		
		

					Example: TSN IP Cores

				

		 

		

	
	


				
			Comcores Hot IP 

			 
			
				[image: ] 
					Ethernet TSN Advanced Switch 10M/100M/1G/10G/25G  for 5G/ORAN and other applicat ... 
	[image: ] 
					Ethernet Subsystem 10G/25G 
	[image: ] 
					JESD204C 


			


			 

			
			See Comcores IP >>

			

			
		
	
			  Related Articles

			  

	


		
What's Next for Multi-Die Systems in 2024? 
	
What's Really Behind the Adoption of eFPGA?
	
What's the Difference Between CXL 1.1 and CXL 2.0?
	
What makes JPEG XS technology different from other codecs?
	
Why VAD and what solution to choose?


	


	 

			
		See Comcores Latest Articles >>
		

		


	
			
		  New Articles

		  

		


			
				Embracing a More Secure Era with TLS 1.3
				
	
				New PCIe Gen6 CXL3.0 retimer: a small chip for big next-gen AI
				
	
				Maximizing ESD protection for automotive Ethernet applications
				
	
				The role of cache in AI processor design
				
	
				Time Sensitive Networking for Aerospace
				


		


		 

	
		See New Articles >>
		

		

	
		
			  Most Popular

			  

	


		
				System Verilog Assertions Simplified				
	
				System Verilog Macro: A Powerful Feature for Design Verification Projects				
	
				Dynamic Memory Allocation and Fragmentation in C and C++				
	
				UVM RAL Model: Usage and Application				
	
				An Outline of the Semiconductor Chip Design Flow				


	


	 

	
		See the Top 20 >>


	

	
	
		

[image: ]
	
E-mail This Article
	[image: ]
	
[image: ]

	
Printer-Friendly Page



	
	

	


	





	
	
	
	


	
	


	

	


		
	







 





 
 
  

  
  

    
	
	© 2024 Design And Reuse
 All Rights Reserved.

	No portion of this site may be copied, retransmitted, reposted, duplicated or otherwise used without the express written permission of Design And Reuse.
 
	


                
	
	Partner with us

	
	

	



				
				Partner with us
				

	
             
	
	
	List your Products

	Suppliers, list
	your IPs for free.



				
									List your Products

						

	


	
	Design-Reuse.com

		Contact Us
	About us
	D&R Partner Program
	Advertise with Us
	Privacy Policy


	

	












	
	




					

	
		
					
			
		
	


