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› Mix of short & long flows

› Content closer to edges, 

possibly more bursty traffic

› Low latency for short flows, 

high utilization for long flows, 

and high burst tolerance

› Investigate L4S/DCTCP

for 4G/5G radio access network

Motivation
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›Promising technology : Initial LTE simulations show that 

L4S has potential to give both high throughput and low 

latency 

›L4S marking algorithms are not fully tuned in examples

›Examples shown

–Cubic with classic ECN vs DCTCP with L4S

–Realtime media (SCReAM)

Simulation examples
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Cubic vs DCTCP in LTE
LTE simulation traces, low load
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DCTCP with L4S

DCTCP : High throughput maintained with reduced queuing delay

Cubic with classic ECN
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DCTCP with L4S

Benefits for data traffic
LTE simulation traces, higher load

Cubic with classic ECN

DCTCP w. L4S gives lower latency under load

..and it is possible to implement it in 4G/5G
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› SCReAM relies on packet loss and 

delay as congestion signals

› Packet loss is not desired as it 

generally gives extra e2e delay

› Delay is not a clear congestion 

indicator as increased delay can 

occur for a number of reasons

› ECN gives a clear congestion 

indicator  next slide..

Benefits for realtime media
SCReAM, LTE simulation

No ECN

Blue = Video frame

Green = IP packet



IETF L4S BoF L4S in a 4G/5G context  |  , Rev   |  2016-07-13  |  Page 7

0 5 10 15 20 25 30 35 40
0

0.05

0.1

0.15

0.2

T [s]

IP packet and video frame delay [s]

 

 

0

0.5

1

1.5

2

2.5
TX bitrate [Mbps]

Frame

IP packet

0 5 10 15 20 25 30 35 40
0

0.05

0.1

0.15

0.2

T [s]

IP packet and video frame delay [s]

 

 

0

0.5

1

1.5

2

2.5
TX bitrate [Mbps]

Frame

IP packet

Benefits for realtime media
SCReAM, LTE simulation

Classic ECN L4S ECN

ECN reduces delay and rate variations to some extent

L4S ECN improves things even more


