3GPP TSG-RAN WG3 #120
R3-232792
22 May – 26 May 2023
Incheon, Korea

Agenda Item:
12.2.2.1
Source:
Qualcomm Incorporated
Title:
Discussion on Xn Enhancements for NG-RAN AI/ML
Document for:
Agreement
1 Introduction

In the last RAN3#119bis-e, few agreements were made with respect to AI/ML feedback and Requested Prediction time. In this paper we discuss the remaining open issues with respect stage 2 aspects and Xn enhancements.
	RAN3# 119bis-e 

FFS whether the Requested Prediction time consists of a time interval.

Discuss whether UE performance can be used as both input or feedback first. 

Proposal 8: Include timing information for predictions in the request message is to specify the time window of the requested prediction, whether it includes the prediction time and validity time. 

Down-select the following options:

· Option 1: Introduce the indicator in the request message that informs the requested node if the partial reporting is allowed or not allowed.

· Option 2: Introduce the characteristic bitmap in the request message that informs the requested node which measurements must be reported.

· Option 3: No explicit IE in the request message.




2 Discussion

2.1 UE Performance Feedback
In the last RAN3 meeting it was agreed to preconfigure the UE performance feedback using Class 1 AI/ML Information Request message and the corresponding Measurement IDs will be provided in Handover Request message. The open issue with this agreement is to know if UE Performance is used only as feedback or as input as well. Without this information, the receiver may assume that UE performance has to be provided immediately after the Class 1 AI/ML Information Request message is sent. When the receiver knows that UE Performance is requested as feedback, then the receiver will provide the UE performance after the Handover. Hence it is necessary for the receiver to know if the UE performance is requested as input or as feedback after Handover.
Observation 1: The receiver should know if the UE performance is requested to be sent immediately or requested to be sent after handover event.

The TR 37.817 in section 5.2.2.4 states that UE performance is also used as AI/ML input for LB use case. 
	TR 37.817 Section 5.2.2.4 

5.2.2.4
Input of AI/ML-based Load Balancing

To predict the optimized load balancing decisions, NG-RAN may need following information as input data for AI/ML-based load balancing:

From the local node:

-
Current and predicted own resource status
-
UE trajectory prediction
-
Current and predicted UE traffic

-
Predicted resource status information of neighbouring NG-RAN node(s) 
From the UE:

-
UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available
-
UE Mobility History Information
-
UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements
From neighbouring NG-RAN Nodes:

-
Current and predicted resource status
-
UE performance measurement at traffic offloaded neighbouring cell



Observation 2: UE Performance can be used as both input and feedback based on the TR 37.817

With the above observation, we think an indication is needed in the Class 1 AI/ML Information Request to indicate that UE Performance requested is required to be send immediately or after the Handover event. 

Proposal 1: Allow an indication is needed in the Class 1 AI/ML Information procedure to indicate whether UE performance is requested immediately or after the occurrence of the HO event.

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, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	<Skip Unchanged> 


	
	
	
	
	
	

	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

	Activated Upon Event
	O
	
	ENUMERATED (TRUE, …)
	Value TRUE indicates that this request shall be activated only upon events which carry the same Measurement ID
	YES
	ignore


RAN3 agreed that UE performance can be requested as periodic reporting and one shot reporting. If the Report Periodicity IE is not present in the Class 1 AI/ML Information Request message then the receiver shall assume that UE performance feedback is requested as one shot reporting.

Proposal 2: For one shot reporting of UE Performance Feedback, the Class 1 AI/ML Information Request message shall not contain the Reporting Periodicity 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 (Implicit): Source node can inform the neighbor nodes that Predicted AI/ML input data is valid until it is replaced by new data

· Option 2 (explicit): 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.

Prediction Validity time is applicable for both one shot and periodic reporting. 

Proposal 3: Both Option 1 (Implicit) and Option 2 (explicit) should be supported for exchanging the Prediction Validity.

Proposal 4: 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
Proposal 5: For one shot reporting Prediction validity time shall be provided explicitly. For Periodic reporting the Prediction Validity time can be an optional IE and implicit prediction validity can be used. 
2.3 Requested Prediction Time
In the last RAN3 meeting companies agreed to provide Requested Prediction Time in the Class 1 AI/ML Information procedure. We think Requested Prediction time should be a time duration and not absolute time because the sender and receiver may not be exactly clock synchronized. Based on the time duration sent for requested time, the sender can start a timer upon receiving the Class 1 AI/ML Information message.
Proposal 6: Requested Prediction time for one shot reporting should be a time duration within which predicted data should be sent to the requestor. 

For periodic reporting, the predicted data should be provided before the next periodicity. Hence requested Prediction time is not needed for Periodic Reporting.
Proposal 7: For Periodic Reporting, the predicted data should be reported before the next occurring periodicity. Hence Requested Prediction time is not needed for Periodic Reporting. 

2.4 Remaining Open Issues

Since there is no consensus on reporting the Accuracy and Confidence of the Predicted data since the last few meetings, we recommend to stop discussion on accuracy and confidence of the Predicted data in Rel 18.

Proposal 8: Due to no consensus, stop discussion on Accuracy and confidence for AI/ML predicted data in R18

We think partial reporting flexibility may be needed for certain AI/ML use cases. Hence we propose to convert WA on partial reporting into agreement and support partial reporting indicator in the Class 1 AI/ML Information procedure.

Proposal 9: Convert WA on partial reporting into Agreement and allow partial reporting indicator in Class 1 AI/ML Information procedure.

3 Summary
Based on the above discussion the following Observations and Proposal are made 
UE Performance Feedback

Observation 1: The receiver should know if the UE performance is requested to be sent immediately or requested to be sent after handover event.

Observation 2: UE Performance can be used as both input and feedback based on the TR 37.817

Proposal 1: Allow an indication is needed in the Class 1 AI/ML Information procedure to indicate whether UE performance is requested immediately or after the occurrence of HO event.

Proposal 2: For one shot reporting of UE Performance Feedback, the Class 1 AI/ML Information Request message shall not contain the Reporting Periodicity IE

Prediction Validity Time

Proposal 3: Both Option 1 (Implicit) and Option 2 (explicit) should be supported for exchanging the Prediction Validity.

Proposal 4: 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
Proposal 5: For one shot reporting Prediction validity time shall be provided explicitly. For Periodic reporting the Prediction Validity time can be an optional IE and implicit prediction validity can be used. 

Requested Prediction Time

Proposal 6: Requested Prediction time for one shot reporting should be a time duration within which predicted data should be sent to the requestor. 

Proposal 7: For Periodic Reporting, the predicted data should be reported before the next occurring periodicity. Hence Requested Prediction time is not needed for Periodic Reporting. 

Remaining Open Issues

Proposal 8: Due to no consensus, stop discussion on Accuracy and confidence for AI/ML predicted data in R18

Proposal 9: Convert WA on partial reporting into Agreement and allow partial reporting indicator in Class 1 AI/ML Information procedure.

