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Study Al/ML Traffic
RAN2-led
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To characterize Al traffic and investigate Al traffic management
Efficient encoding of Al model and messages (“Al-Encoding”)

Objective I: Al-Encoding for non-split learning methods [RAN2, (3)]
* Study learning method and analyze data redundancy associated with Al/ML models
* Al traffic compression, e.g. Al model encoding, sparsification and quantization

Objective II: Al-Encoding for split learning methods [RAN2, (3)]

* Model splitting between UE and Server, especially for federated learning

* Model coding for combination of different model compression schemes, e.g. lossy/lossless,
guantization, sparsification, and encoding.

* Compression in both training and inference
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Al/ML Traffic Use cases

Observation 1: Al adoption has significantly accelerated during the pandemic across all major industries esp.
Tech, Finance and Retail (source: KPMG link)

Observation 2: Al/ML traffic will be a significant portion of mobile network traffic

It is important to ensure that the 5G System (Core and Access) can fully accommodate such traffic
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https://info.kpmg.us/news-perspectives/technology-innovation/thriving-in-an-ai-world/ai-adoption-accelerated-during-pandemic.html

Al/ML Traffic Study
SA1

SP-191040 Study on traffic characteristics and performance requirements for Al/ML model transfer in 5GS
(FS_AMMT) 22.874

SA1 Study categorized use cases into three aspects:
— Al/ML operation splitting between Al/ML endpoints
—  Al/ML model/data distribution and sharing over 5G system
— Distributed/Federated Learning over 5G system.

Observation 3: SA1 study identified following characteristics for Al/ML traffic
— Training data can be distributed
— Learning can be distributed

— Model can be distributed and split

Proposall: Based on SA1 study, further study on Al traffic and required architecture for Al/ML traffic
management.
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https://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_86/Docs/SP-191040.zip
https://ftp.3gpp.org/Specs/archive/22_series/22.874/22874-100.zip

Al/ML Traffic Study

. Commulnication overhead for Al/ML model or intermediate data transfer could be a show-stopper for including Al
in Wireless

— Efficient Al Traffic Management is needed

* Al-encoding for Efficient Communications
— Study and analyze data overhead associated with Al/ML models
— Role of model coding for reducing Al/ML model overhead
— Role of model sparsification and quantization methods in traffic overhead reduction
— Comparison and tradeoffs between lossy/loss-less encoding, sparsification and quantization methods

* Model coding and splitting between UE and network
— Model coding and splitting for federated learning
— Combination of different model encoding, sparsification and quantization schemes
— Encoding in both training and inference parts of Al/ML for further overhead reduction

Proposal2: Study mechanism, e.g. encoding, to optimize Al/ML model transfer overhead.
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Conclusions

Observation 1: Al adoption has significantly accelerated during the pandemic across all major industries esp.
Tech, Finance and Retail (source: KPMG link)

Observation 2: Al/ML traffic will be a significant portion of mobile network traffic

Observation3: SA1 study identified following characteristics for Al/ML traffic
— Training data can be distributed
— Learning can be distributed
— Model can be distributed and split

Proposall: Based on SA1 study, further study on Al traffic and required architecture for Al/ML traffic
management.

Proposal2: Study mechanism, e.g. encoding, to optimize Al/ML model transfer overhead.
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https://info.kpmg.us/news-perspectives/technology-innovation/thriving-in-an-ai-world/ai-adoption-accelerated-during-pandemic.html

Thank You!
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MediaTek Views on Rel-18 content
[eMBB] MIMO Enhancements

[eMBB] DC/CA Enhancements

[eMBB] XR/CG Enhancements
[eMBB/Other] MBS Enhancements
[eMBB] Sidelink Enhancements - LLeMBB
[eMBB] NTN NR Enhancements
[non-eMBB] NTN loT Enhancements
[non-eMBB] URLLC Enhancements
[non-eMBB] NR RedCap Enhancements
[x-area] Sidelink Relay Enhancements
[x-area] Smart Repeaters Enhancements
[x-area] NTN/TN Spectrum Sharing
[x-area] Al/ML Integration

[x-area] Al/ML Traffic

[x-area] Mobility Enhancements

[x-area] System Energy Enhancements
[x-area] Positioning Enhancements
[x-area] Sub-band Full-duplex for gNB
Draft WID: System Energy Enhancements
Draft WID: Mobility Enhancements

Draft WID: DC/CA Enhancements

Draft WID: NTN loT Evolution
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