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Draft Status

Adopted by AVTCORE WG

draft-sprang-avtcore-frame-acknowledgement-02 was replaced by 
draft-ietf-avtcore-frame-acknowledgement-01

Repo move from github.com/sprangerik/frame-acknowledgement
to github.com/ietf-wg-avtcore/frame-acknowledgement 

http://github.com/sprangerik/frame-acknowledgement
http://github.com/ietf-wg-avtcore/frame-acknowledgement
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Draft Status

● Progress on GitHub
○ Open issues: 6
○ Closed issues: 19
○ Commits: 83

● Notable Issues
○ Clarify Frame ID starting point and keyframe behavior #33 
○ Clarify Timing Rules #40
○ Protect receiver against unbounded frame state growth #38
○ Consider supporting acknowledgement of received but not 

decoded frames #3
○ Add examples of how to identify a frame #43

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/33
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/40
https://github.com/sprangerik/frame-acknowledgement/issues/38
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43


4

Recap

Frame Acknowledgment consists of two parts:

● An RTP header extension used to mark frames for 
feedback (with a Frame ID) and/or request feedback about 
the status for one or more Frame IDs.

● An RTCP feedback message used to indicate if a receiver 
has received and decoded frames within a Frame ID range. 
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Clarify Timing Rules #40 / Protect receiver against unbounded 
frame state growth #38

Issues

Sender does not request 
feedback often enough
Receiver state can grow 

unbounded

Sender requests feedback too 
often

Excessive feedback traffic 
congests reverse link

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/40
https://github.com/sprangerik/frame-acknowledgement/issues/38


Status Window Mechanism
● Definition

● Status window: sliding window of tracked Frame IDs (FIFO eviction)
● Default: 255, negotiable up to 32767 via SDP

● Response for Discarded State
● Partial overlap → shift Start Frame ID to oldest known frame
● No overlap → respond with Length = 0
● Window > 255 → split across multiple RTCP messages

● Sender Obligations
● SHOULD request feedback regularly
● SHOULD NOT exceed the receiver's status window size
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Negotiation, Timing, Security
● SDP: status-window-size

● Offer/answer: answerer picks ≤ offered value, default 255 if omitted
● Valid range: 1–32767

● Receivers MUST follow RTCP FB timing rules from RFC 4585 §3.3 / §3.5
● When feedback is deferred due to timing rules:
● Status window continues to advance as new Frame IDs arrive
● Feedback is based on state at time of sending, not time of request

● Security Considerations
● State Exhaustion: bounded by status window size
● Feedback Amplification: bounded by RFC 4585 timing rules

7



8

Consider supporting acknowledgement of received but not 
decoded frames #3

Example:

5 6 7 8 9 10
✔ ✔ ✔ ✔ ✔

Last decoded Dropped Packets

Packets received, but 
not yet decodable

❌

Question: Should we 
signal that {9, 10} have 
been received but not 
decoded?

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
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Consider supporting acknowledgement of received but not 
decoded frames #3

Pros:
● May make it easier for sender to 

determine if recovery using LTR or 
retransmission is the optimal choice.

Cons:
● Uses extra bits in the feedback
● Implementation complexity
● Might not be clear why it’s not decodable 

(requires understanding of the 
dependency chain of that decode target).

Question: Should we 
signal that frames have 
been received but not 
decoded?

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
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Consider supporting acknowledgement of received but not 
decoded frames #3

We would love to hear of any real-world use 
cases or desired for this, in order to make an 
informed decision!

Question: Should we 
signal that frames have 
been received but not 
decoded?

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/3
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Add examples of how to identify a frame #43

Packetization Rules:

● A frame is defined as “any independently decodable unit of 
bitstream data that results in an update to the codec state that can 
be used as a reference for any subsequent decodable unit of 
bitstream data”.

● The header extension should appear on the last packet of a frame.
● We can have only one Frame ID per packet.
● The Frame ID always refers to the last and smallest unit of 

independently decodable bitstream data.

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Dependency Descriptor:
“the smallest unit for which dependencies are described is an 
RTP frame”

Frame Marking:
“A frame within a layer is the set of RTP packets with the same 
RTP timestamp, SSRC, Temporal-layer ID (TID), and Layer ID 
(LID).”

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Example: L2T1

A0

A1
[A0] [A1]

ID=1 ID=2

[A0, A1]
ID=1

OK: 1 = A0 (base layer)
       2 = A1 (full frame)

OK: 1 = A1 (full frame, implicitly including A0)
…but cannot refer to A0 stand-alone.

B0

B1

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Example: S2T1

A0

A1
[A0] [A1]

ID=1 ID=2

[A0, A1]
ID=1

OK: 1 = A0 (Layer S0)
       2 = A1 (Layer S1)

Problematic: 1 = A1 (Layer S1) only.
Cannot refer to A0 (Layer S0).

B0

B1

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Example: L2T1 (weird)

A0

A1
[A0, A1, B0*a]

*B0 split across two packets, end of 
frame is in second packet. B0*a does not 
contain a decodable frame.

OK, but weird:
1 = A1 (full superframe)
2 = B1 (full superframe)

B0

B1
[B0*b, B1]

ID=1 ID=2

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

What about smaller units, such as sub-divisions used for tiled 
streaming?

● H.266 has SubPictures
● AV2 has MultiStreams
● etc

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Example: Independent Tiles

[T0_0] [T0_1]
ID=1 ID=2

[T0_0, T0_1]
ID=1

OK: 1 = Lower slice
       2 = Upper slice

Problematic if it’s possible T0_1 is decoded by T0_0 
not. OK if a receiver treats both slices as one picture.

T0_0

T0_1

T1_0

T1_1

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

tl;dr:
● If a subset of a frame can be transmitted or decoded 

separately - it needs to be packetized separately so it can 
be marked separately with Frame IDs.

● If a whole frame (including all subsets) is always decoded 
as a whole - it’s OK to mark only the last packet of the 
frame, since it implies that it’s dependent on all other parts 
of that frame.

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Add examples of how to identify a frame #43

Questions:
● Have we missed any use-case?
● Is support for tiled streaming useful, or just over 

engineering?

Feedback appreciated!

https://github.com/ietf-wg-avtcore/frame-acknowledgement/issues/43
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Questions

Next steps:
● Address remaining github issues.
● Broader review by working group.
● Prototype implementation.

Thank you!


