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Speaker Introduction

Research interests

• Video compression, Speech Compression

• Voice and Video over IP

• AI-based compression 

• Joint source-channel coding

International standardization

• H.266/VVC, MPEG-5/EVC, JPEG AI

• Technical Expert and Contributor, Co-chair of Core Experiments 

and Ad Hoc Groups

• Ultra-low latency and packet loss resilience JVET AhG co-chair

Carrier

• Media Coding Lab Director at Huawei Technologies

• Head of Speech Lab, Spirit DSP

Sergey Ikonin
Multimedia Communication 

Engineer
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Outline

• Future video coding workshop on H.267

• Key industry requirements

• Low complexity

• Low latency

• AI-based compression

• Call for Evidence on capabilities beyond VVC
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Geneva, Switzerland, January ​2025

Big workshop on Future Video Coding: 400 people on-site and more than 300 online

Important conclusion:

• Compression rate is no longer the only goal for new standard 

• Low latency and low complexity features are new features demanded

ITU/ISO joint ​ workshop on “Future video coding”

Voice of industry
https://www.itu.int/en/ITU-T/Workshops-and-Seminars/2025/0117/Pages/programme.aspx

Workshop video record and materials are available:

https://www.itu.int/en/ITU-T/Workshops-and-Seminars/2025/0117/Pages/programme.aspx
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Voice of industry

Expectation and reality
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Voice of industry

Shifting requirements
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Voice of industry

Needs for future video coding



Huawei Confidential8

Voice of industry

2x times bitrate reduction cannot guarantee the market adoption anymore
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Real-time encoder

Hard to get the same gain as on Test Model

VVC over HEVC ‘real-time’ encoder from Spin Digital
• 13% compression gain with 1.5 EncT. 
• 24% compression gain with  3 EncT. 

• It is more and more difficult to convert coding gain of test model to the coding gain in real-time configuration

• Real-time encoding H.265 vs H.264 → ~50%, H.266 vs H.265 → 10..15% , H.267 vs H.266 → ???
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JVET Enhanced Compression Model

Current performance of ECM beyond VVC

27% of coding gain at

~10x Encoder and 

Decoder complexity



11

JVET Call for Evidence

Constrained encoding runtime category
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Results expected October, 2025, Geneva meeting
https://jvet-experts.org/

https://jvet-experts.org/
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Voice of Industry

From “Watching” to “Feeling” experience
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• Existing traditional applications could work somehow

• Latency minimization while keeping high bitrates and 

quality is still a challenge

Cloud gaming

Stereoscopic 3D with new XR devices

Virtual Desktop Infrastructure

High resolution, high bitrates, and ultra-low latency

• Cloud desktop: 1080P~4K@60fps, 20~70Mbps, 50 ms

• Screen casting: 4K@90fps, 10-20 ms

• Cloud gaming: 2K@90fps, 50Mbps, < 50 ms

• Cloud XR: 8K@90fps, 100Mbps,  < 50 ms

Interactive & low latency

Emerging highly-interactive application trends
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Voice of Industry

Network adaptation and stream stability in low latency scenarios
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Voice of Industry

Error resilience decoding



16

IP Network Video Encoder Video Decoder

Sender Receiver

Network issues

DisplayCapture

• Some people say: 

“Our networks are good, and will be even better. No needs to 

care about packet loss and other network problems”

• During COVID time people’s RTC experience was far for being perfect

• Personally, I stopped using Wi-Fi and switched back to old-good cable 

connection for RTC calls

packetizer depacketizer

Video stalling

Real-time video communication

Common architecture
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Real-time video communication

Common building blocks

Video Encoder 

(H.26x)

RTC engine (WebRTC)

Sender

DisplayCapture

IP Router Wi-Fi Router

Communication Channel

wired link

Video Decoder 

(H.26x)

RTC engine (WebRTC)

Receiver

Jitter Buffer
Channel 

Estimation

backward stats

rate control

End-to-end latency
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Real-time video communication

Common building blocks

Video Encoder 

(H.26x)

RTC engine (WebRTC)

Sender

Network issues:

• rapid channel fluctuation

• interference

• packet loss & jitter

DisplayCapture

IP Router Wi-Fi Router

Communication Channel

wired link

Video Decoder 

(H.26x)

RTC engine (WebRTC)

Receiver

Jitter Buffer

Jitter buffer issues:

• have to introduce buffering to compensate 

network issues

• difficult to find good trade-off between buffer 

underrun and latency

Decoder issues:
• cannot decode partially received 

frames

• have to wait for re-transmission 

or use loss concealment

• decoder behavior is not 

standardized and non-predictable

Channel 

Estimation

backward stats

rate control

End-to-end latency

Channel estimation issues:

• hard to solve the task accurately

• hard to adapt to fast changes 
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Channel capacity vs codec bitrate, example of Wi-Fi connection scenario

• Instant channel capacity is not sufficient for some frames

• At the same time, average bandwidth is ~3x times more than required

Channel capacity

Avg: 70 Mbps 

Codec bitrate

Avg: 25 Mbps 

Transmission problem analysis

Even x3 time higher channel bandwidth is not sufficient under ultra-low latency constrain
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• BQTerrace, 1080p@60fps

• Frame interval: 16.6ms

9ms, average

16ms

restriction
50ms

restriction

> 20% of 

frames are late

Frame arrival time distribution:

frame delivery time, ms

Contribution JVET-AK0193

https://jvet-experts.org/
Transmission problem example

Video stalling depending on latency restriction

https://jvet-experts.org/
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Decoder 

H.266/VTM

Encoder 

H.266/VTM
Network model

Packet trace file, obtained from NS-3

Jitter 

buffer

Latency restriction, 

16/24/32/50ms

feedback last frame receiving, 

optional

• Packer trace file, simulating Wi-Fi connections is generated 

offline using NS-3 simulator, https://www.nsnam.org/

Packet trace file

• Physical room typical for home/office environment

•16m x 8m office room

•1 Wi-Fi station (STA) connected to Access 

Point (AP) down streaming the video VVC 

encoded video.

•Wi-Fi parameters: 40 MHz bandwidth, TX 

power = 16 dBm (~40mW)

•Neighboring interfering Wi-Fi network is 

located in a room of same size.

•Interfering traffic is emulated by 50 Mbps 

neighborhood interference (~5 YouTube-

flows of 1080p)

•STs are moving in their rooms with a speed 

of 3 km/h (walking speed).

Quality metrics:

1. Average PSNR

2. Freeze ratio

3. Worst case PSNR, 

reconstruction 

quality of worst e.g. 

5% or 10% or 

frames

Available for MPEG members at: https://vcgit.hhi.fraunhofer.de/jvet-ahg-ull/VVCSoftware_VTM/

JVET AhG18 on Ultra-low latency

Software emulating low latency transmission problems for decoder

Avg. PSNR

Y U V

Cactus seq 2,4 dB 1,4 dB 2,1dB

Quality metrics

Established in Jan 2025

https://www.nsnam.org/
https://vcgit.hhi.fraunhofer.de/jvet-ahg-ull/VVCSoftware_VTM/


22

Average PSNR improvement at the same latency restriction

IPPI w/o feedback, bypassIDR, bypass Base Layer

Over ScalableVTM, dB

Y U V Freeze

Class A1, 4k 1,6 1,1 0,3 0,0%

Class A2, 4k 2,6 2,0 2,0 0,0%

Class B, 1080p 2,4 1,6 1,9 0,0%

Overall 2,2 dB 1,6 dB 1,5 dB 0,0%

Anchor: 2-layer scalable H.266

Test:      Same as Anchor + Enhancements (see next slide)

Avg. PSNR

Y U V

Cactus 2,4 dB 1,4 dB 2,1dB

Simulation conditions:

• Four latency restrictions experienced: 16, 24, 32 and 50ms

• Transmission priority model,

• Broadcasting scenario – no feedback from receiver

Quality vs latency

JVET-

AM0218

AHG18: Solution beyond scalable coding for

ultra-low latency and packet loss resilience

S. Ikonin, V. Khamidullin, 

I. Gribushin, M. Sychev, X. Ma,

E. Alshina (Huawei)

• JVET contribution:

ULL codec

Evidence of potential improvement  on top of VVC – more than 2 dB PSNR improvement was demonstrated

July, 2025, 39th JVET meeting, 

Daejeon, Korea, JVET-AM0218

https://jvet-experts.org/doc_end_user/current_document.php?id=15865
mailto:sergey.ikonin@huawei.com
mailto:vyacheslav.khamidullin1@huawei.com
mailto:gribushin.ivan@huawei.com
mailto:Sychev.Maxim@huawei.com
mailto:maxiang6@huawei.com
mailto:elena.alshina@huawei.com
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Demo videos, full link: https://drive.google.com/drive/folders/1a1q6JWOfg58hZg5-tAsdVDI_4FeFy3FA

https://shorturl.at/K1Woo

Demo videos available at:

Scalable H.266
- enhancement layer is lost

Scalable H.266 + ULL codec
- reconstruct from every packet received

Contribution JVET-AM0218ULL codec

Subjective example and video demonstration

https://drive.google.com/drive/folders/1a1q6JWOfg58hZg5-tAsdVDI_4FeFy3FA
https://shorturl.at/K1Woo
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• Data Partitioning – split prediction and residual information, reuse concept of H.264/3

• Multiple chunks of residual information, independently coded

• Loss Aware Filter (LAF): NN-based filter to mask lost information
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Multiple entropy 
codec chunks

Data partitioning A/B

High priority

Low priority

transmission, 
some packets 
can be lost

p
ac

ke
ts

re
ce

iv
ed

 b
it

st
re

am
 c

h
u

n
ks

Block 
partition 

map

CTU partition

Transform- Quantization
Entropy 
coding

Inverse Quantization

Inverse Transform

+

Motion Estimation

Inter Prediction

Codec structure

Intra Prediction

StreamB

StreamA

Decoded 
Picture buffer

Lost Aware Filter

Loop Filters

LAF: Error mask

ULL codec

Key design elements

JVET-

AN0045

AHG18: Codec software for ultra-low latency 

and packet loss resilience

S. Ikonin, V. Khamidullin, K. 

Malyshev, I. Gribushin, X. Ma,

E. Alshina (Huawei)

Source code is available: https://jvet-experts.org/

https://jvet-experts.org/doc_end_user/current_document.php?id=16029
mailto:sergey.ikonin@huawei.com
mailto:vyacheslav.khamidullin1@huawei.com
mailto:malyshev.kirill@huawei-partners.com
mailto:gribushin.ivan@huawei.com
mailto:maxiang6@huawei.com
mailto:elena.alshina@huawei.com
https://jvet-experts.org/
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Lost residuals, 25.2 dB PSNR

LAF improvement, 27.8 dB PSNR

Lost residuals, 26.7 dB PSNR LAF improvement, 36.8 dB PSNR

• Examples of reconstruction from partially received information

• If residual chunk is lost others can be used for reconstruction

• Lost residual blocks are further improved by LAF in-loop filter

ULL codec

Subjective examples of residuals loss effect, and masking by NN-based LAF filter
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Voice of industry

AI-based compression
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• The biggest issue:
data transfer to NN processor on block-level

Tools/solutions with frame-level memory-transfer:
1. NN filter (post or in-loop)
2. Generated B-frame
3. Super-resolution
4. NN-based E2E coded intra/inter frame

Block 
partition 

map
CTU partition

Transform- Quantization
Entropy 
coding

Inverse 
Quantization

Inverse 
Transform

+

Loop Filter

Decoded 
Picture buffer

Motion 
Estimation

Inter 
Prediction

Intra 
Prediction

Reference 
picture list

Bit-
stream

memory

Display

E2E NN Coder

• It is believed only tools with relatively
high granularity of memory transfers can be acceptable

AI-based compression

Expectations and bottlenecks
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JVET AHG11

Neural network-based coding
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CfE categories:

• General video compression improvement

• Constrained encoding compression improvement

• Additional functionality as Ultra-low latency and packet loss resilience

JVET Call for Evidence

CfE response is the nearest mailstone expected in JVET October meeting

2025.10 2026H2 2027H1 2028

CfE Response Working Draft Committee Draft

2025.7 2029H2/2030H1

International Standard

2025.1 2029H1

Draft 
International Standard

2026H1

CfP Release CfP ResponseCfE ReleaseExploration phase

H.267 standardization timeline (tentative)

CfE document JVET-AM2026

https://jvet-experts.org/

https://jvet-experts.org/
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Conclusion

• Compression efficiency not a sole priority for the new standard

• Low complexity and implementation cost is specific requirements

• Low latency communication is recognized as important for future applications

• Hybrid architecture enhanced by frame level AI-based tools is anticipated

• Call for Evidence responses will show the potential

Stay tuned: http://jvet-experts.org

http://jvet-experts.org/


Thank you.

Sergey Ikonin
Multimedia Communication Engineer

sergey.Ikonin@huawei.com

sergey.Ikonin@gmail.com


