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Interactive Streaming from Mobile Devices




Latency Target: 2to 5 s




Streaming Architecture at Launch
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Sources Of Latency In HTTP-Based Streaming (1)

Segmentation Latency




Why You Can’t Just Make Segments Really Short

stream order, bitallocations, quantizers, metric

-~ AWA f’“ N/ y _
/ / \/ Y, v v vV Vavi ¥
\ / 4 / Y
l-Frames————

800:00.000  00:00:00.433  00:00:01.000  00:00:01.366  00:00:01.833  00:00:02.400  00:00:02.766  00:00:03.233 00:00:03.800




Sources Of Latency In HTTP-Based Streaming (2)

Manifest Latency
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LHLS And HLS Compared

Broadcaster

TS Segment 1

TS Segment 2

TS Segment 3

Media

Server
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CDN Caching Behavior
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Video Frames Received at the Playback Client
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Bandwidth Estimation For Bit-Rate Adaption
- Chunked transfers make it hard to estimate

- Poctitiseobeee...,.,,E = Z________ =

- Heuristics based on observing playback buffer
+ Recent work and small chunks

- Arrival timing accuracy limitations?
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