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1. Introduction
In the previous meeting, the exchange of AI/ML capabilities was discussed, and a common understanding was reached. In the following, we will further analyse the issue and put forward our proposals.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Exchange of AI/ML supported use cases over Xn
In the previous meeting the following was agreed in [1]:
Signalling describing the capability to support specific information predictions used for AI/ML is not pursued in this release
Signalling describing the capability to support specific AI/ML use cases is not pursued in this release
AI/ML capability exchange in NG-RAN can be achieved by means of procedures for AI/ML information request, AI/ML information response and AI/ML Information Request Failure
In addition, the following agreements were captured in [2]:
Introduce a new Class 1 procedure for initiating the reporting of AI/ML Related Information (e.g., predicted information) and a Class 2 procedure for Data Reporting of AI/ML Related Information (e.g., predicted information).
The response message of the new procedure for AI/ML Related Information indicates if the requested measurement (e.g., prediction) can be provided.
Hence, a NG-RAN node will learn about the AI/ML supported information of the other NG-RAN nodes by means of trial-and-error processes. When the NG-RAN node 1 sends a request to an NG-RAN node 2 to receive data, it learns if NG-RAN node 2 supports AI/ML for a specific use case based on the response. The NG-RAN node will gather the information about whether the other NG-RAN node supports AI/ML for a specific use case, depending on whether the request is accepted or rejected. This is in general terms the method already in use for other procedures. 
We will now proceed to further analyse this process of AI/ML capability discovery Three different cases can be identified.
First case is when the reporting node can provide all the information asked for by the requesting node. In that case the reporting node responds with AI/ML information response accepting to provide the information.
Observation 1: If the reporting node can provide all the information asked for by the requesting node, the reporting node responds with AI/ML information response accepting to provide the information.
[bookmark: _Hlk117810333]Second case is when the reporting node cannot provide any of the information asked for by the requesting node. In that case the reporting node responds with AI/ML Information Request Failure rejecting the AI/ML information request with an appropriate cause value.
Observation 2: If the reporting node cannot provide any of the information asked for by the requesting node, the reporting node responds with AI/ML Information Request Failure rejecting the AI/ML information request with an appropriate cause value.
[bookmark: _Hlk117810979]The third case, which is less straightforward, is when the reporting node can provide some of the information asked for by the requesting node. In that case it is best that the reporting node responds with AI/ML information response listing the information that can be provided and also listing the information that cannot be provided with an appropriate cause value. In that way the requesting node will receive part of the requested information that could potentially be good enough and allow the requesting node to use it at the Model Training and Model Inference functions. At the same time the requesting node will become aware, via the cause values for the information that cannot be provided, of the reasons for the failure to configure the measurement reports. For example, it might be conveyed that the measurements requested are supported but not available, but that they may become available later. The requesting node may, in this case, decide to wait and make another request later. The reporting node may also indicate that the measurement is not supported, hence allowing the requesting node to understand that such measurement should not be requested again.
The approach described above was used in LTE. In fact, the Resource Status Reporting procedure over the X2AP allows for “partial success”, where the reporting node is able to list the Measurement Initiation Result IE, which indicates the measurements that were successfully configured and those that failed to be configured. 
If the same approach is followed for the XnAP, the AI/ML ASSISTANCE DATA REQUEST and AI/ML ASSISTANCE DATA RESPONSE messages can be encoded as below:
-----------------------------------------

[bookmark: _Hlk44419177][bookmark: _Toc44497542][bookmark: _Toc45107930][bookmark: _Toc45901550][bookmark: _Toc51850629][bookmark: _Toc56693632][bookmark: _Toc64447175][bookmark: _Toc66286669][bookmark: _Toc74151364][bookmark: _Toc88653836][bookmark: _Toc97904192][bookmark: _Toc98868265][bookmark: _Toc105174550][bookmark: _Toc106109387]9.1.3.xx	AI-ML ASSISTANCE DATA REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested assistance data reporting in support to AI/ML functions, according to the parameters given in the message.
Direction: NG-RAN node1 ® NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, 
add, …)
	Type of request for which the assistance data is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement object the NG-RAN node 2 is requested to report.
First Bit = Predicted Radio Resources Periodic,
Second Bit = Current Energy Efficiency Periodic,
Third Bit = Predicted Energy Efficiency Periodic (FFS),
Fourth Bit = UE Performance Indicator Periodic. 
Other bits shall be ignored by the NG-RAN node 2.
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting.
	YES
	ignore

	Cause Value List
	
	0..1
	
	
	YES
	ignore

	>Cause value Item
	
	1..<maxnoofCause>
	
	
	-
	-

	>>Cause
	M
	
	9.2.3.2

	Handover cause affecting the UEs for which UE Performance Feedback is requested
	-
	-

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, partial success not allowed)
	Indicates if partial success is allowed or not allowed
	YES
	ignore



	Condition
	Explanation

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop" or "add".

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofCause
	Maximum no. of HO causes. Value is FFS



[bookmark: _Hlk44419201][bookmark: _Toc44497543][bookmark: _Toc45107931][bookmark: _Toc45901551][bookmark: _Toc51850630][bookmark: _Toc56693633][bookmark: _Toc64447176][bookmark: _Toc66286670][bookmark: _Toc74151365][bookmark: _Toc88653837][bookmark: _Toc97904193][bookmark: _Toc98868266][bookmark: _Toc105174551][bookmark: _Toc106109388]9.1.3.ww	AI-ML ASSISTANCE DATA RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the reporting for the requested assistance data, for all or for a subset of the measurement objects indicated in the bitmap included in the assistance data request, is successfully initiated.
Direction: NG-RAN node2 ® NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Measurement Failure Cause List
	
	0..1
	
	Indicates that NG-RAN node2 could not initiate the reporting for at least one of the requested measurement objects 
	YES
	ignore

	>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement object that failed to be initiated in the NG-RAN node2. First Bit = Predicted Radio Resources Periodic,
Second Bit = Current Energy Efficiency Periodic,
Third Bit = Predicted Energy Efficiency Periodic (FFS),
Fourth Bit = UE Performance Indicator Periodic. 
Other bits shall be ignored by the NG-RAN node1 .
	–
	

	>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per reporting. Value is 124.



-----------------------------------------
As it can be seen, the AI/ML ASSISTANCE DATA REQUEST includes the Partial Success Indicator IE, which indicates whether the requesting node accepts reporting of only some of the requested measurements or whether the requesting node considers lack of reporting for some of the measurements as a condition to fail the procedure. 
It is important to enable the requesting node to indicate such information because there might be AI/ML processes which may only be able to work if the full list of measurements requested is provided. 

Hence, if the Partial Success Indicator IE is set to “partial success allowed”, the reporting node may be able to report a subset of the requested measurements and fail some others. The failed measurements can be listed in the Measurement Initiation Result IE together with a cause value indicating the reason for failure. As an example, cause value “Measurement Temporarily not Available” may be used to indicate that the measurement is supported but it is temporarily not available, while cause value “Measurement not Supported For The Object” may be used to indicate that the measurement is not supported.

Proposal 1:  Adopt a solution based on “Partial Success” for the new AI/ML procedure for data reporting.
Proposal 2: If the reporting node can provide some of the information asked for by the requesting node and if the requesting node accepts partial reporting, the reporting node responds with AI/ML information response listing the information that can be provided and also listing the information that cannot be provided with an appropriate cause value.

3. Conclusion
In this contribution, we discussed the issues of exchanging the AI/ML support for the use cases defined in TR 37.817 over Xn, and we made the following observations and proposals:

Observation 1: If the reporting node can provide all the information asked for by the requesting node, the reporting node responds with AI/ML information response accepting to provide the information.
Observation 2: If the reporting node cannot provide any of the information asked for by the requesting node, the reporting node responds with AI/ML Information Request Failure rejecting the AI/ML information request with an appropriate cause value.
Proposal 1:  Adopt a solution based on “Partial Success” for the new AI/ML procedure for data reporting.
Proposal 2: If the reporting node can provide some of the information asked for by the requesting node and if the requesting node accepts partial reporting, the reporting node responds with AI/ML information response listing the information that can be provided and also listing the information that cannot be provided with an appropriate cause value.
A CR capturing the above proposal is given in R3-226495.
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