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Introduction
In the last meeting, the working assumption “Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”, which means that the intended use of the data (e.g., input, output, feedback) shall not be indicated.” was turned to the agreement, and also we discuss the prediction timing information, and its definition. However, it seems various companies have different understanding on the timing information.
In this contribution, we provide our understanding on the timing information, and also provide the stage2 impact for AI/ML RAN.
Following are the agreement and left issues on timing information in the last meeting:
The requested prediction time is configured in the AI/ML INFORMATION REQUEST for one-time reporting. 
Requested prediction time: time in the future for which the prediction information is requested in the AI/ML INFORMATION REQUEST. 
FFS whether the Requested Prediction time consists of a time interval.
For periodic reporting, the requested prediction time is explicitly signalled. The details need to be further discussed.
Discussion
Timing information
During the last meeting, it was agreed that the requested prediction time should be configured in the AI/ML INFORMATION REQUEST message for one-time reporting. The requested prediction time refers to the specific time in the future for which the prediction information is being requested in the AI/ML INFORMATION REQUEST. For one-time reporting, if the requesting node configures the time as 10:00:00 in the request message, the requested node will generate the predicted information for 10:00:00 and provide it to the requesting node before that time, as shown in the Figure 1.
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Figure 1. The timing information in the request message involves the time instant without the time duration, in the case of one-time reporting
From a predictive standpoint, predicted information not only represents a single prediction at a specific time but also represents the prediction over a period of time. For instance, in the case of one-time reporting, if the requesting node configures the specific time as 10:00:00 and the duration of time as 30 minutes in the request message, the requested node will generate the predicted information for the time duration from 10:00:00 to 10:30:00 and provide it to the requesting node before that time, as shown in Figure 2. It is worth noting that the predicted information over a time duration is an average value in the case of one-time reporting, .
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Figure 2. The timing information in the request message involves the time instant and the time duration, in the case of one-time reporting
Proposal 1 Predicted information not only represents a single prediction at a specific time but also represents the prediction over a period of time.
Proposal 2 In the case of one-time reporting, the predicted information over a time duration is an average value.
For one-time reporting, the requested prediction time specified in the AI/ML INFORMATION REQUEST message can include both the time instant and the duration of time. Hence, the definition of the requested prediction time is clarified as follows:
-	Time instant: The specific point in time for which the prediction information is being requested.
- 	Time duration: The length of time over which the predicted information is being requested.
Note: The time duration must be configured together with the time instant; otherwise, the configuration is considered invalid
Proposal 3 In the case of one-time reporting, the requested prediction time in the AI/ML INFORMATION REQUEST message involves the time instant and time duration.
Proposal 4 Extend the definition of the requested prediction time as follows:
Requested prediction time: 
-	Time instant: The specific point in time for which the prediction information is being requested.
- 	Time duration: The length of time over which the predicted information is being requested.
Note: The time duration must be configured together with the time instant; otherwise, the configuration is considered invalid.

For the periodic reporting, companies have different understanding on how the requested prediction time is cooperated with the reporting periodicity during the last meeting. Following are the potential scenarios, in our understanding:
- Scenario 1: The requested prediction time only includes the time instant. 
For instance, as shown in Figure 3, if the requesting node configures the requested prediction time instant as 09:30:00 with a periodicity of 10s at 09:00:00, the requested node will keep generating the predicted information every 10 seconds and provide it to the requesting node. This allows the requesting node to receive the predicted information at regular intervals.
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Figure 3. The timing information in the request message involves the time instant without the time duration, in the case of periodic reporting
If the duration of time is not specified, the requesting node can send an AI/ML INFORMATION REQUEST message with the 'Registration Request IE' set to 'stop', which will terminate the transmission. The requesting node triggers the termination operation because it knows if it has received sufficient predicted information.
Proposal 5 For periodic reporting, if the requested prediction time instant is configured with a periodicity, the requested node should report the predicted information every time interval specified by the periodicity.
- Scenario 2: The requested prediction time includes the time instant and time duration. 
We provide provides an example of how periodic reporting works with the AI/ML INFORMATION REQUEST message, using the requested prediction time instant, duration of time, and periodicity, as shown in the Figure 4. In this example, the requesting node sets the requested prediction time instant to 9:30:00 with a duration of time of 50 seconds and a periodicity of 10 seconds, at 09:00:00.
The requested node generates the predicted information at every 10-second interval, starting from 09:30:00, and sends it to the requesting node. The transmission continues until the duration of time is exceeded (in this case, after 5 reports have been sent), at which point the transmission stops.
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Figure 4. The timing information in the request message involves the time instant with the time duration, in the case of periodic reporting
Proposal 6 The duration of time is specified with time instant in the request message for determining when the transmission should stop in periodic reporting.
- Scenario 3: The requested prediction time includes the time instant, time duration and validity time.
In the last meeting, companies think the validity time refers to the time period during which each requested prediction information is considered valid. In other words, it is the time period for which each prediction is relevant and accurate. On the other hand, time duration refers to the overall time range for which prediction information is requested. Figure 5 as an example for clearly illustrated.
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Figure 5. The timing information in the request message involves the time instant, the time duration and validity time, in the case of periodic reporting
Here, the figure 5 show the potential scenario, that if the requesting node configures the time instant, time duration and validity time with periodicity in the request message, the requested node will generate the predicted information within 5 seconds at every 10-second interval, starting from 09:00:20. 
However, we don’t see benefits of indicating the validity time in the request message here. When the requesting node receives the report message, it already knows that the predicted information contained in the message was predicted based on the requested prediction time configured in the request message. The requesting node can also determine the validity of the predicted message based on the actual time. 
In other words, indicating the validity time in the request message may not add any significant benefit in the context of periodic reporting. This is because periodic reporting is a continuous process that involves generating and transmitting predicted information at regular intervals. The requesting node is aware of the requested prediction time and periodicity configured in the request message. Therefore, it can infer the validity time of each report message based on the actual time and the configured periodicity.
Observation 1 The requesting node is aware of the requested prediction time and periodicity configured in the request message, so it can infer the validity time of each report message based on the actual time and the configured periodicity.
Proposal 7 For the periodic reporting, it is not necessary to indicate the validity time in the request message.
For the one-time reporting, the validity time has the same meaning of the time duration. Hence, it is also not necessary to be indicated in the request message.
Proposal 8 For the one-time reporting, it is also not necessary to indicate the validity time in the request message, because the time duration has the same meaning as validity time.
Regarding whether the validity time is specified in the report message, the same reason as above, the requesting node infer the validity time of each report message based on the actual time and the configured periodicity through the requested prediction time and periodicity.
Proposal 9 No need to indicate the validity time with the predicted information in the response message.
The time information in the request message can not only be used to configure the prediction time but can also be used to configure other data such as measured EC or UE performance feedback. The requested base station can periodically or once report the requested information within the time range specified in the message. 
Proposal 10 RAN3 is kindly asked to discuss whether the timing information can be used for other type information e.g., measured EC or UE performance feedback.

Possible Implementation to 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

	**************** skip unchanged part *******************

	Request Timing Information
	O
	
	9.2.X
	
	YES
	ignore
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This IE contains the start time and/or duration for the for AI/ML related information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Start Time
	M
	
	Relative Time 1900
9.2.36
	

	Duration
	O
	
	INTEGER (0..90060, …)
	Unit: seconds



The corresponding TP is provided in [2]

Stage2 impact
Currently, we see that the new agreed AI/ML INFORMATION REQUEST message can involve the predicted information and other measurements. The performance feedback and predicted information could be involved in the agreed new procedure. 
Furthermore, based on the TR37.817 [1], to support the agreed use cases, the solutions involve the same signaling flow when AI/ML training and AI/ML inference are in the NG-RAN nodes. For clear illustration of the usage of AI/ML information procedure, following figure could be captured in the 38.300.
[image: ]
Figure 1. The procedure flow for AI/ML function between NG-RAN nodes
Proposal 11 Capture the figure above in TS38.300 that the new agreed procedure could be used to request the predicted information or measurement information. 
Conclusion
We propose the following observations and proposals:
Proposal 1 Predicted information not only represents a single prediction at a specific time but also represents the prediction over a period of time.
Proposal 2 In the case of one-time reporting, the predicted information over a time duration is an average value.
Proposal 3 In the case of one-time reporting, the requested prediction time in the AI/ML INFORMATION REQUEST message involves the time instant and time duration.
Proposal 4 Extend the definition of the requested prediction time as follows:
Requested prediction time: 
-	Time instant: The specific point in time for which the prediction information is being requested.
- 	Time duration: The length of time over which the predicted information is being requested.
Note: The time duration must be configured together with the time instant; otherwise, the configuration is considered invalid.
Proposal 5 For periodic reporting, if the requested prediction time instant is configured with a periodicity, the requested node should report the predicted information every time interval specified by the periodicity.
Proposal 6 The duration of time is specified with time instant in the request message for determining when the transmission should stop in periodic reporting.
Observation 1 The requesting node is aware of the requested prediction time and periodicity configured in the request message, so it can infer the validity time of each report message based on the actual time and the configured periodicity.
Proposal 7 For the periodic reporting, it is not necessary to indicate the validity time in the request message.
Proposal 8 For the one-time reporting, it is also not necessary to indicate the validity time in the request message, because the time duration has the same meaning as validity time.
Proposal 9 No need to indicate the validity time with the predicted information in the response message.
Proposal 10 RAN3 is kindly asked to discuss whether the timing information can be used for other type information e.g., measured EC or UE performance feedback.
Proposal 11 Capture the figure above in TS38.300 that the new agreed procedure could be used to request the predicted information or measurement information. 
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**************** Start of Change ****************
X.X AI/ML for NG-RAN
X.X.1 General
AI/ML for NG-RAN, as a RAN internal function, is achieved by using Artificial Intelligence (AI) and Machine Learning (ML) techniques.
The objective of AI/ML for NG-RAN is to improve network performance and user experience, through analysing the data collected and autonomously processed by the NG-RAN, which can yield further insights, e.g., for Network Energy Saving, Load Balancing, Mobility Optimization.
X.X.2 Mechanisms and Principles
The AI/ML function requires inputs from neighbour NG-RAN nodes (e.g. predicted information, feedback information, measurements) and/or UEs (e.g. measurement results), in support to AI/ML processes such as AI/ML Model Inference and AI/ML Model Training. 
AI/ML algorithms and models are out of 3GPP scope, and the details of model performance feedback are also out of 3GPP scope.
For the deployments of RAN intelligence, following scenarios may be supported:
•	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.
•	AI/ML Model Training and AI/ML Model Inference are both located in the gNB.
For the AI/ML use cases, the unified AI/ML related procedure is used to support to transfer predicted information or other measurements, as shown in Figure X.

[image: ]
Figure X. The procedure flow for AI/ML function between NG-RAN nodes

**************** End of Change ****************
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