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1 Introduction

The following topics were FFS based on the AI/ML discussion from the RAN3#119 meeting. This paper discusses the few of the open issues listed here.
	Event-based triggers can be used as one of the reporting options. FFS on the event-based reporting format.

How to indicate validity time (e.g., implicitly with a new prediction when the previous prediction becomes invalid, explicitly with every prediction in the AI/ML output or by the request to the prediction) shall be discussed on a case by case basis.



2 Discussion

2.1 Modification of AI/ML Procedure
The agreed TP for TS 38.423 in R3-230978 provides Registration Request IE which provides option to “Start and Stop” the measurement via the agreed Class 1 AI/ML Information Request/Response procedure. Currently the procedure does not support modification of the registered measurements. However for minor modifications like addition of cells to the reporting list or modification of the reporting periodicity, a new measurement need not configured, but rather modification of the existing procedure makes sense. Hence the proposal is to allow modification of the procedure via the agreed class1 procedure as shown below – 
9.1.3.CC
AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, update, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	< Skip Unchanged >


Proposal 1: Allow flexibility to modify the AI/ML Information Request/Response procedure via addition of “update” code point in Registration Request” IE
2.2 Prediction Validity Time
The predicted AI/ML data exchanged as AI/ML input over XN, is based on certain AI/ML input data and feedback received. This predicted data is not constant and varies with AI/ML input and feedback fed into the AI/ML training. Hence exchanging a predicted AI/ML data as output over XN is variable and applicable only for a duration where input and feedback data remains constant. 
There are 2 ways in which the source node can inform the neighbor nodes that predicted information is not valid anymore. 

· Option 1: Source node can inform the neighbor nodes that Predicted AI/ML input data is valid until it is replaced by new data

· Option 2: Source node can inform the neighbor nodes that Predicted AI/ML input data is valid for a certain duration (validity time)
Different use cases may have different requirements for validity time. Hence standard should provision for both Option 1 and Option 2 to have flexibility in the implementation. 

During the AI/ML subscription or request/response procedure, the peer nodes can agree on the Option 1 or Option 2.
Proposal 2: Both Option 1 and Option 2 should be supported for exchanging the Prediction Validity.
Proposal 3: If optional Validity IE is not provided in the AI/ML Information Update message then sender and receiver falls back to the default assumption as Option 1
2.3 Event Based Reporting

In the previous RAN meeting, it was agreed to use event based trigger as one of the reporting options along with periodic and one shot triggers for providing AI/ML input data. However, the format of event based trigger was FFS.

There can be two types of event based triggers for AI/ML data reporting – 

· Type 1 - Based on AI/ML actions like HO, Cell Activation etc

· Type 2 - Based on Measurement Thresholds

Examples: 

Type 1:

RAN Node hosting AI/ML training server can request the neighboring nodes to send UE performance metrics when the UE(s) are handed over from source node to target node.

Type 2: 

RAN Node hosting AI/ML training server can request the neighboring nodes to send cell resource status only when the cell throughput exceed a certain threshold.

From the above examples we can say that both the types should be available for AI/ML request and reporting pov, as different use cases use different events. 

Observation 1: Both AI/ML action-based event trigger (Type 1) and threshold-based event trigger (Type 2) provides flexibility in Class 1 AI/ML Information Request/Response procedure for event triggered reporting.
Since RAN3 has agreed to consider only Handover event for initial design, we can discuss AI/ML action-based event trigger later. 

Proposal 4: RAN3 to discuss Threshold based event triggers as a starting point for event triggered AI/ML reporting in Class 1 AI/ML Information Request/Response procedure.

Proposal 5: Endorse the TP for TS 38.423, crafted based on the above proposals. 

3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 1: Allow flexibility to modify the AI/ML Information Request/Response procedure via addition of “update” code point in Registration Request” IE

Proposal 2: Both Option 1 and Option 2 should be supported for exchanging the Prediction Validity.

Proposal 3: If optional Validity IE is not provided in the AI/ML Information Update message then sender and receiver falls back to the default assumption as Option 1
Observation 1: Both AI/ML action-based event trigger (Type 1) and threshold-based event trigger (Type 2) provides flexibility in Class 1 AI/ML Information Request/Response procedure for event triggered reporting.

Proposal 4: RAN3 to discuss Threshold based event triggers as a starting point for event triggered AI/ML reporting in Class 1 AI/ML Information Request/Response procedure.

Proposal 5: Endorse the TP for TS 38.423, crafted based on the above proposals. 

4 TP for TS 38.423

9.1.3.CC
AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, update, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Resource Status,

Second Bit = Predicted Number of Active UEs,

Third Bit = Predicted RRC connections 

Forth Bit = UE Performance

FFS on the coding
	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 of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	>Reporting Event
	O
	
	Event Configuration
9.2.3.XX
	
	
	


	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”. 

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

	ifRegistrationRequestUpdate
	This IE shall be present if the Registration Request IE is set to the value “update”.


	Range bound
	Explanation

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


9.1.3.DD
AI/ML INFORMATION RESPONSE (FFS on the name)
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested AI/ML related information, for all or part of (exact details of if and how to support partial reporting are FFS)  the objects included in the reporting 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 (FFS on the name)
	M
	
	INTEGER (1..4095,…)
	Allocated by NG-RAN node1
	YES
	reject

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

	Reporting Characteristics (FFS)
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is able to report.

FFS on the coding
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore


9.1.3.EE
AI/ML INFORMATION FAILURE (FFS on the name)
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for all of (exact details of if and how to support partial reporting are FFS) the requested objects the reporting cannot be 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore


9.1.3.FF
AI/ML INFORMATION UPDATE (FFS on the name)
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested AI/ML related information.

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
	ignore

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

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

	Cell AI/ML Info Result (FFS on the name)
	
	1
	
	
	YES
	ignore

	>Cell AI/ML Info Result Item  (FFS on the name)
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity

9.2.2.27


	
	–
	

	>>Predicted Radio Resources Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>FFS
	O
	
	
	
	-
	-

	Prediction Validity
	O
	
	9.2.3.MM
	
	-
	-


	Range bound
	Explanation

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


9.2.3.XX
Event Configuration
This IE provides the configuration for event based trigger for AI/ML Reporting.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Event Threshold Conditions
	O
	
	9.2.3.KK
	Describes events based on measurement thresholds.

	<FFS on AI/ML actions based Event trigger>
	
	
	
	


9.2.3.KK
Event Threshold Conditions

This IE provides threshold conditions for AI/ML measurements reporting.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Predicted Number of Active UEs
	O
	
	9.2.3.JJ
	

	Predicted RRC Connections
	O
	
	9.2.3.JJ
	

	Predicted GBR PRB Usage
	O
	
	9.2.3.JJ
	

	Predicted Non-GBR PRB Usage
	O
	
	9.2.3.JJ
	

	FFS
	
	
	
	


9.2.3.JJ 
Event Threshold Condition Criteria

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Threshold Condition
	M
	
	ENUMERATED (equal, difference, greaterthan, lessthan, contains, …)
	

	Threshold Value
	M
	
	INTEGER

(0.. 4294967295, …)
	


9.2.3.MM 
Prediction Validity

This IE provides the time limit within which the Predicted information is valid.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Validity Time
	M
	
	INTEGER (0 .. 65535, …)
	Expressed in seconds


