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Use Cases   ——draft-hs-rtgwg-wan-lossless-uc-01

other labs 
or scientific data centerLabs

WAN

 Those usecases need to transmit massive data at TB/PB level over long distance efficiently and reliably. 

 Data transmission needs to guarantee timelines, completing within a specified time window ( such as hours or days), 

and those data traffic are predictable.

 With the growth of  distributed AI LLM training and inference, the demand for lossless transmission and the flow 

control mechanisms have expanded from DCNs to WANs.
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large scale audio/Video Data migration for multimedia content 
production

Distributed  AI training and inference across multiple DCs



 The below distributed intelligent computing modes can be deployed over WANs, which require WANs to 
support RDMA traffic transmission.  It is necessary to employ lossless network techniques to support 
RDMA performance over long distance.
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Problems 

 The traditional transmission protocols like TCP or RDMA [RoCEv2] are adversely 
affected by packet loss, especially over long-distance transmissions.
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RDMA

 Generally, the packet loss rate of  IP bearer network in WANs is between 0.006% ~ 
0.2%.  The load of the WANs continues to rise, and the micro-traffic burst frequency 
is high.  It’s difficult to predict and ensure the packet loss rate under burst 
congestion.
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Challenges 
  Unlike DCN, the  lossless data transmission in WANs is confronted with significant 

challenges: large-scale with complex topologies,  diverse type of flow, long 
transmission paths and long RTT etc.

  The lossless technologies for data centers,such as priority flow control (PFC) and 
explicit congestion notification (ECN) have problems when applied to WAN.

• Backpressure from PFC:  can lead to head-of-line blocking, deadlocks, and congestion 
spreading, degrade network throughput. 

• Limitations of ECN-based Congestion Control: effectiveness diminishes over longer distances, 
prolonged control loops, difficult to quickly alleviate congestion.



Requirement 1 : more fine-grained flow control mechanism for WAN

backpressure frame of tenant1

slice 1 
slice 2 

queue of tenant1  

queue of tenant 2
IDCIDCIDCIDC

 change backpressure message transmission from peer physical port to a sub-interface or slice port , enabling 

more precise control at the flow, tenant, or other granular levels.

 limit flow control to specified paths and slices, through SRv6's precise path control and queue management 

technology.

 provide  more intelligent congestion backpressure with granular parameters (e.g., pausing time, buffer 

thresholds) based on traffic prediction.

 PFC is based port-level feedback to pause or resume specific priority queues and prevent congestion. To 
improves upon this coarse-grained port-based PFC mechanism, the following enhancements are considered:

fine-grained flow control PFC backpressure frame 



Requirement 2 :  implement end-to-end flow control between DCNs 
and WANs     ——draft-han-rtgwg-codeployment-pfc-fgfc-00

 Currently, PFC is deployed in DCNs, while the fine-grained flow control mechanism  is needed for WANs to 

avoid PFC-related backpressure issues.  

 To achieve end-to-end seamless flow control between DCNs and WANs, the interworking deployment of PFC 

and fine-grained flow control mechanisms is addressed.

 Edge nodes R1 and R5 support both PFC and fine-grained flow control, interworking DCN and WAN 

flow control mechanisms.  The NNI ports of edge nodes R5 and R1 can establish multiple slices, each 

corresponding to a tenant and supporting 1-8 queues.
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Requirement 3: the cross-hop congestion backpressure to reduce costs

 Cross-hop transmission can greatly simplify deployment costs, requiring only boundary devices and a few 
intermediate devices (as needed) to support fine-grained flow control.
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 In the DCNs, PFC backpressure frames are transmitted hop by hop. In WANs, most devices do not support PFC or 
fine-grained flow control mechanisms,  and upgrading all  network devices would be costly and time-consuming.

backpressure packet

——draft-ruan-spring-priority-flow-control-sid-01



Solution for the cross-hop flow control

 Using end.x.pfc SID to identify interfaces in the network that support backpressure flow control  
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 New SRv6 behaviour End.X.PFC SID, used to identify PFC-capable interfaces  in the traffic path.

 Flood the End.X.PFC SID within the domain via IGP, and report it to the controller through BGP-LS.

 Based on the  End.X.PFC SID, a  SRv6  tunnel can be created to carry the PFC frames, thereby the backpressure frame can be 

transmitted  accurately to the remote PFC-capable interface.

 The creation of the SRv6 tunnel can be pre-configured by a controller or automatically triggered by the device.

—— draft-ruan-spring-priority-flow-control-sid-01



Framework for Implementing Lossless Techniques in WAN

 Adaptive planning and management of network resouce
enables users to use temporary shared bandwidth alongside fixed lines, pre-

request resources like paths and slices based on predictable traffic, and allows 

dynamic path adjustment and resource reallocation to alleviate congestion.

 Use of  multi-level network buffers
When congestion occurs, based on granular backpressure signalling of  fine-

grained flow control, network device buffers in WAN can absorb packets 

to reduce packet loss.

 Fast  source rate control notification
Network devices can send rate control requests to the source via data packet 

marking or separate control packets, efficiency can be improved through fast 

congestion notifications.

—— draft-hs-rtgwg-wan-lossless-framework-01



Next steps

Comments are welcome

Move forward the framework& requirement work in RTGWG

Proposes a solution for fine-grained flow control  with more granular backpressure 



THANKS！
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