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Scenarios: ACKs cause internal interference

External Interference：Between wireless devices on the same channel
Internal Interference： Between data packets and ACKs in the same connection

In theory, ACKs cause almost similar medium access overhead as data packets.
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TACK Achieves Required Minimal ACK Intensity
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𝒃𝒘𝒎𝒂𝒙: the maximum bandwidth estimate
𝑹𝑻𝑻𝒎𝒊𝒏 : the minimum RTT estimate
𝜷: the number of ACKs per 𝑅𝑇𝑇𝑚𝑖𝑛

bdp: the bandwidth and delay product (𝑏𝑤𝑚𝑎𝑥 × 𝑅𝑇𝑇𝑚𝑖𝑛)

• f: ACK frequency with unit of Hz, i.e., number 
of ACKs per second

• L: number of full-sized packets counted 
before sending an ACK



Implementation and Interoperability 

5 6 7 8

Send

Loss Recovery

Round-trip Timing

Send Rate Control

Feedback 
Handling

Send 
Buffer

1 2 3 4 Receive
Buffer

TACK-based ACK 
Mechanism

ReceiveMonitor

ACK Frame

Packet (ACK-INTENSITY Frame)

Data DataSender Receiver



Advancements in Round-trip Timing
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without maintaining too many states 

Carry timestamps 
for a packet who 
achieves OWDmin

RTTmin_sample = t2 (ACK arrival) – t1 (packet with OWDmin departure) - delta_t (ACK Delay)

delta_t = t3 (packet with OWDmin arrival) – t4 (ACK departure)
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What’s new for QUIC protocol deployed with TACK?
1. Transport Parameter: ack-intensity-support

A new field named ack-intensity-support should be added for negotiation between both parties whether starting the 
dynamic ACK intensity function in QUIC connection. 

2.  ACK-INTENSITY Frame

A new frame should be added for exchange the updated  ACK 
intensity calculated by the sender.

3.  OWD-based RTTmin Estimation 

Change “ACK Delay = t3 (the largest acknowledged 
packet arrival) – t4 (ACK departure) ”
To:  “ACK Delay = t3 (packet with OWDmin arrival) – t4 
(ACK departure)”



Next Steps

1.  OWD-based RTTmin Estimation might also be applicable for other ACK thinning mechanisms.

2. Advancements in loss recover should be considered:

• Reuse packet number of QUIC

• TACK + Instant ACK Frame

3.  Advancements in send rate control should be considered:

• Congestion control: Pacing

• Flow control: Instant ACK Frame

Any comments welcome


