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Throughput-Based ABR Tuning Sheet
Four knobs, three defaults, five failure modes — the working reference for shipping throughput-based ABR.

1. The four knobs
Window size K How many recent samples the

estimator uses. K=3 reacts fast; K=8
is smooth. Default K=5 for VoD, K=3
for live.

Safety factor Divisor on the smoothed estimate.
1.0 (hls.js default), 1.25 (most
common), 1.5 (mobile, satellite).
Above 2.0 wastes bandwidth.

EWMA α Forgetting rate, 0–1. Low α (0.1) =
slow & steady; high α (0.5) = fast &
reactive. Run two in parallel: slow for
climb, fast for drop.

Drop
hysteresis

How many bad samples before
switching down. 1 = reactive; 2 =
common; 3 = conservative. Always
pair with a buffer-floor rule.

2. Deployment defaults
Deployment K Safety EWMA α

(slow/fast)
Drop
hyst.

VoD,
residential fibre

5 1.25 0.10 / 0.50 2

Live, mixed
networks

3 1.4 0.15 / 0.50 1

Mobile-first
OTT

4 1.5 0.10 / 0.40 1 +
floor

3. Where throughput-based wins
• Stable networks (fibre, office Wi-Fi, satellite).

Estimator converges in 2–3 segments.
• Short content (≤ 30 s). Faster ramp than

buffer-based, which is still climbing when the video
ends.

• Low-resource players (older smart TVs, set-top
boxes). One division per segment fits anywhere.

6. Standards anchor
• RFC 8216 §4.3.4.2 — multi-variant playlist the

algorithm consumes.
• Apple HLS Authoring Specification rev. 2025-09

§4.7.5 — initial rung selection.
• ISO/IEC 23009-1:2022 — DASH MPD; DASH-IF

guidelines for adaptation profile.
• ISO/IEC 23000-19:2024 — CMAF chunked transfer

(breaks naive estimators).

4. Five failure modes & fixes
Bursty Wi-Fi Estimator oscillates with throughput

swings. Fix: raise EWMA α toward 0.1
(slower forgetting) or move to
buffer-based for known-bursty
audiences.

Mobile
handoff

5× jump or drop in one segment is
invisible to the window for 2–3
segments. Fix: pair with a hard buffer
floor (drop to bottom rung if buffer <
2 s).

CMAF
chunked
transfer

Partial segments arrive at the rung's
bitrate, not the network's rate. Player
never climbs. Fix: measure
throughput only on inter-chunk idle
gaps.

Shared
bottleneck

Multiple players on one router each
think they own the pipe. Fix: use
PANDA-style probing, or accept the
noise and tune for stability.

First segment Zero history; TCP slow-start inflates
the first sample. Fix: persist
last-session throughput; use a
conservative middle rung if no
history.

5. Pitfalls to avoid
• Trusting segment 1: discard or downweight it (TCP

slow-start inflates it 2–3×).
• Tracking only rebuffer ratio: a throughput player

can oscillate without rebuffering. Track
switches/min.

• Ignoring the buffer entirely: add a buffer-floor rule
even if you stay throughput-based.

• Hard-coded ceilings (e.g. 4 Mbps for mobile): break
on 5G. Use network-type signal instead.

• One estimator for both directions: use two — fast
for drop, slow for climb.
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Video Streaming: A Complete Guide to
Video Delivery
From ABR and CDNs to Players, WebRTC, DRM, and the Economics of
Streaming
By Nikolay Sapunov, CEO at Fora Soft · 1,182 pages · Kindle & paperback on
Amazon

Read it on Amazon → amazon.com/dp/B0HH76ZYWC

This sheet gives you the four estimator knobs, three deployment presets and five failure modes
on one page. Volume 3 takes the full ABR decision apart: bitrate ladders, throughput-based,
buffer-based and hybrid rung selection, player recovery after stalls, and QoE monitoring that
shows whether your tuning worked.

WHAT YOU WILL FIND INSIDE

Throughput-based, buffer-based and hybrid
ABR

Bitrate ladders and rung selection

Player recovery after stalls QoE monitoring for ABR tuning

THE FULL HANDBOOK · 7 VOLUMES · 9,000+ PAGES · ALL ON AMAZON

Vol. 1 · Video Encoding — pixels and color to H.264, HEVC, AV1, quality metrics and AI
Vol. 2 · Video Streaming I — network transport, contribution and ingest, HLS, MPEG-DASH, CMAF
Vol. 3 · Video Streaming II — ABR, CDNs, players, WebRTC, DRM and the economics of delivery
Vol. 4 · Audio for Video I — PCM, codecs, loudness, accessibility, real-time voice processing
Vol. 5 · Audio for Video II — jitter buffers, lip sync, Atmos, quality metrics, neural codecs
Vol. 6 · AI for Video I — models and inference, computer vision, speech, search, generative video
Vol. 7 · AI for Video II — real-time pipelines, agents, serving, cost, compliance, verticals

Is your player oscillating, stalling or stuck on a low rung?
We will instrument your player, tune the estimator and buffer-floor rules on real network traces,
and show the effect on switches and rebuffering. 250+ video products shipped since 2005.

Book a 30-min call → WhatsApp → Email us →
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