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2	Classification of the Work Item and linked work items
2.1	Primary classification
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2.3	Other related Work Items and dependencies
	Other related Work Items (if any)
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3	Justification
Following the outcome of the Rel-18 SA1 study on AMMT identify the requirements for AI/ML model transfer on over 5GS,  regards 5GS as a channel to transfer data about AI/ML, e.g. very high data rate is required for model distribution and device-NW split inference/Federated Learning. However, some of further work needs to be studied in R19new scenarios and aspects, missing or not fully covered in Rel-18, have been identified and suggested to be further investigated in Rel-19, i.e.: 
	-	As the AI/ML model transfer for device-NW coordinated AI/ML operations often requires very high data rate, the 5G hotspot coverage and UE power consumption become a challenging problem.
	-	AI/ML model transfer over 5G direct device connection, Fully applying the device-side AI resource to the device-NW coordinated AI/ML operations  e.g., D2D for distributed learning/inference was not well considered. 

e This study aims at solving the above problems by introducing following requirements:
AI/ML model transfer in 5G hotspot with device route planning
Device-side AI operation is needed in many scenarios. And high data rate connection becomes precondition (e.g. for AI model downloading, AI training with NW) for 5G devices to finish some AI/ML task, as shown in Rel-18 FS_AMMT KPI. On the other hand, ultra-high data rate (via high-order MIMO/mmWave) is a valuable resource for 5G operators and UEs, but has not fully utilized because it only covers hotspot or LOS beam directions. 
Mobile UEs (Vehicles, Robots, Drones) can autonomously move to the hotspot/LOS beam to access the ultra-high data rate for AI services (AI/ML model downloading, Split inference/training) with AI-based route planning, based on the predicted achievable data rate throughout the unvisited area.
5G network can obtain the information from network planning or statistic analytics on experienced QoS of other devices. However R17/R18 5GS (including potential functions enabled by SA2 R18 SID on “5G System Support for AI/ML-based Services”) cannot support the that because the necessary information is not exchanged between UE and 5G network. The gap is analyzed below:
· The R18 5G NW may predict a UE’s QoS consistency along a route reported by the UE (assuming UE has planned the route). However, mobile UEs needs to predict the hotspot locations/beam directions throughout the unvisited area , i.e., UE cannot plan the route without the apriori information.
· The R18 5G NW may predict a UE’s QoS consistency without considering the real wireless channel conditions. However, mobile UEs needs to predict the achievable data rate based on channel conditions, e.g. channel fading, blockage.
Some NW-assisted information (RAN/CN/Combined) exposure is needed for the device or 3rd party. This may not require to disclose sensitive information about the network or devices. For example, the NW anc device can perform split AI route planning, and exchange only intermediate AI/ML inference data.
Distributed AI training/inference using  D2D enhancement
Some discussions were triggered but postponed in Rel-18. However, tthe use of 5G direct device connection can be greatly helpful to perform distributed learining/inference among devices, to achieveing the goal of using local data with privacy protection, energy saving, training  efficiency. etc. By doing so, direct device connection capability/discovery support for AI/ML service needs to be enhanced.Potential scenarios are, for example:
· For Distributed Learning, controlled by network, each device uses the localized data while transfer the intermediate data to other nodes in order to train a big model.the device moves a certain coverage, has low power, or for combined computation for a big mode.
· For Distributed Inference, the device, holding valuable input data but with low power/computation resource, may calculate the first few layers of a AI model and offload the intermedia data to another device using D2D link for the finial inference result. 
· For Federated Learning, Using D2D can involve devices outside 5G hotspot for distributed AI training/inference, partly offload computation to neighboring device, so as to improve the training accuracy/generalization and save device power.
For those D2D scenarios, Somenew 5GS KPIs and Doscovery enhancement is required. functional requirements should be investigated, Ffor example, different QoS requirement on Uu and slidelink in relay scenario, and taking application, model storage, user consent into consideration for D2D discovery.
It is therefore proposed to study the two areas above, as per detailed objectives decribed in next section.
4	Objective
The objectives are to study the new use cases and potential service and performance requirements for identifying UE-NW coordinated functionalities to support more efficient AI/ML operations using direct device connection , e.g. distributed AI/ML inference/training, route planning, model downloading, including:
[bookmark: _Hlk94777020][bookmark: _Hlk95812806][bookmark: _Hlk95813525][bookmark: _Hlk87652335]-	
AI/ML model transfer in 5G hotspot with device route planning, in which UEs can predict the achievable data rate in real channel conditions throughout the unvisited area, e.g., with NW-assisted information (RAN/CN/Combined) exposure implying device or 3rd party how to plan a route via hotspot locations/the direction the gNB beam can cover, or by NWdevice split AI route planning;
[bookmark: _Hlk95815975][bookmark: _Hlk87650063][bookmark: _Hlk95815715][bookmark: _GoBack]-	Distributed AI training/inference based on Device to Device connectionwith D2D enhancement, e.g. traffic KPIs, different QoS and functional requirements on Uu and slidelinkdirect device connection transmission, and ..
· Note: All aspects of distributed AI training/inference are controlled by the network.
	-      Charging,  and security aspects regading the above objectives.
[bookmark: _Hlk95813769]Note: The objectives may be revised based on the progress of AIMLsysstudy should avoid overlaps with stage-2/3 work ongoing in Rel-18.
Note: 5GC's prediction of direct device connection data rate should not be considered
[bookmark: _Hlk96717157] 
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	TS/TR No.
	Description of change 
	Target completion plenary#
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	TR22.xxx
	To study the use cases and potential service and performance requirements for distributed AI training/inference involving direct device connection.
	TSG #9798
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