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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: New SID on the use cases for AI/ML based air interface enhancements 
Acronym: 
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-18
Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 
3
Justification

The integration of 5G and AI/ML has attracted broadly attentions from academic and industry. Thousands of papers are published to study AI/ML based enhancements for wireless communications. It is widely recognized that application of AI/ML in wireless communication could further improve the system performance and UE experience to the next gear.3GPP and ITU have already made some studies and specification works to enable the improvements of 5G networks by AI/ML technologies. 
In 3GPP, AI related study is firstly seen in SA WG2, where a network functionality NWDAF (Network Data Analytics Function) was introduced in Rel-15 and was continuously enhanced in Rel-16 and Rel-17. In RAN WG3, there is an AI/ML related study item on enhancement for data collection for NR and ENDC. The functional AI frameworks and the potential standardization impacts on NG-RAN nodes and interfaces are studied. Some corner cases including power saving, load balancing and traffic steering/mobility optimization are identified for further specification works. 
For air interface, AI/ML technologies also have the potentials to enhance system performance, lower hardware complexity, improve energy efficiency and provide flexibility in continuous evolving. Variety of use cases have been proposed in Rel-18 workshop and email discussions for Rel-18, including CSI feedback, channel estimation, beam management, channel prediction, positioning, beamforming, link adaptation, resource allocation, inference management, PA non-linearity and etc. In each of the use case, it is expected that there are still several different kinds of sub-use cases depending on how UE and network is involved in AI/ML. From long term evolution perspective, in order to have a better understanding of the potential use cases for further evaluation and specification works, a study phase on use cases for AI/ML for air interface enhancements should be operated.
Performance evaluation is essential for AI/ML based air interface enhancements. New evaluation methodology needs to be developed for performance evaluation, including how to construct dataset for training/testing/verification, how to align models between companies and how to embed AI/ML models in simulation. Based on the evaluation methodology, performance evaluation could provide a quantitative comparison between traditional deterministic algorithm and AI/ML based algorithm.  Moreover, the evaluation methodology developed during this procedure will promote the continuous integration of wireless and AI/ML technologies. Datasets and AI/ML models developed during performance evaluation will facilitate further research in both industry and academic. 
Performance evaluation including new evaluation methodology development may potentially be dependent on the targeted use case(s). Thus, it should be conducted based on a focused subset of use cases after use case study.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This study item targets to have a study on AI/ML for air interface enhancements, including the following two phase:
Phase 1(use case study phase)

· Identify and categorize use cases for AI/ML based air interface enhancements, including at least CSI-feedback, beam management, positioning, reference signal overhead reduction, mobility [RAN1/RAN2]

· Collection of basic information for each use case, including working mechanism, dataset, AI/ML model, UE and network involvement, etc.
· Typical deployment scenario(s) and KPIs for each use case

· Categorization of use cases based on collaboration frameworks between UE and network;
· Down-selection (if needed) of use cases for Phase 2 study
Phase 2(performance evaluation phase)

· Performance evaluation of the use cases concluded in Phase 1 [RAN1/RAN4], including
· Study of evaluation methodology, including dataset construction, model alignment between companies, etc. (Note: conclusion achieved during email discussions phase on simulation methodology could be captured here.)
· Evaluation assumptions and performance comparison for each use case

· Framework and procedures of applying AI/ML for the use cases concluded in Phase 1, including potential specification impact; [RAN1/RAN2/RAN4]
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 Wis/Sis)
NOTE:
For all new RAN related Wis/Sis which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID’s zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

Additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
By default a new specs can only be new for one of both parts.
NOTE:
If this is a RAN WI including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. Part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
7
Work item leadership

8
Aspects that involve other WGs
NOTE:
For RAN Wis: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	

	

	


