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1 Introduction

CB: # 22_Stage2

- Compare the single procedure and multiple procedure for variant data, e.g., inputs and feedback

- To check the pros and cons of each approach

(ZTE - moderator)

Summary of offline disc in R3-226810
Proposed deadlines: Thu. 13th 13:00 UTC, we will try to come up with agreeable TP in the 2nd discussion.
2 For the Chairman’s Notes
Following are proposed:
Proposal: WA: Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”.
3 1st Discussion
3.1 Single Procedure vs. Multiple Procedure
Based on the online discussion, it needs to be continued on how to transfer the variant AI/ML related information, e.g., inputs and feedback. 
There are two options on the table now:
Option 1: Introduce a new separate procedure for various information, e.g., input and feedback.
Pros from proponent companies: 
The separated procedure could be leveraged for different triggered action, which can help the receiving node distinguish whether the information is used as input data or feedback data. 
Moreover, if particular feedback information is identified in the future, new separate procedure can be future-proof. However, the single “data agnostic” procedure will lead to misunderstanding, which mix all AI/ML related information in one procedure.
Option 2: Use a single “data agnostic” procedure to transfer the various information,
Pros from proponent companies:  
AI/ML information can be used as either input, output, or feedback information. Then, signalling such information in a dedicated procedure would lead to duplication of information signalling over different procedures, and the requesting node knows what use it will make of such predictions independently of the procedure that reports them. Moreover, splitting the information signalling in multiple procedures is subject to following drawbacks:
· An Inference function that uses both what is called “input” and what is called “feedback” as inputs to derive inference needs to wait for multiple messages to arrive before inference can be carried out. Namely, inputs to inference are out of synch and may not even be collected at the same time.

· There is an unnecessary implementation limitation in 3GPP specifications, where some information is defined as e.g. feedback, or input. One of the main agreements at the basis of AI/ML work is that AI/ML algorithms are implementation specific, hence an algorithm shall not be forced to use a specific piece of information e.g. as feedback 
Q: Companies are invited to provide their views on which option do you prefer.
	Company
	Option?
	Comments

	InterDigital
	Option 2
	A single procedure can easily designed to not lead to misunderstanding and would avoid having multiple procedures sending the same data, we in RAN3 avoid sending the same data in different procedures. And it is as future proof as separate procedures.

	Qualcomm
	Option 1
	Why different message is needed for Input and Feedback – 
1. The set of information needed for feedback and triggering conditions may be different for input and output. In this case having a single message providing both feedback and input will be confusing at the receiving node. The receiving node needs to check an additional IE (like transaction id or flag) for every message received to know if its input or feedback. This is an unnecessary check at receiving node due to bad design. 
Ericsson´s Response: We have agreed that it is totally up to implementation what an algorithm uses as input or feedback. There is no reason or motivation why 3GPP shall specify exactly what information an algorithm shall use as e.g. input and feedback, that is purely an implementation business.

As a vendor implementing AI/ML at RAN, we see no confusion coming from the fact that information to be used as inputs and feedback are signalled in the same message. The node requesting this information knows what to do and how to use such information, hence there is no issues and neither any interoperability issue. 

The concept of Measurement IDs as an identifier of an instance of measurement reporting has been used since LTE and it is present over the X2, F1, E1 and Xn interface for the Resource Status Reporting procedures. There has never been any issue with such design, hence the comment that relying on this concept is “bad design” is not acceptable.
2. Not in all use cases the data will be same for input and feedback. Hence why overload a single message with different triggering conditions and data requested?
Ericsson´s Response: It is exactly because input and feedback may be different in different use cases that we cannot define a procedure reporting e.g. feedback information. What 3GPP will define as “feedback” may be used as “input” by some algorithms, hence the 3GPP descriptions will contradict with possible implementations. We do not want to end up in a situation where an implementation is deemed as non standard compliant only because it freely decided that a piece of information 3GPP defined as “feedback” is used as input. Instantiation of measurement reporting ensures that messages are not overloaded.
3. Multiple functionalities clubbed into single message is not a flexible and future proof design
Ericsson´s Response: We have only one function here, the inference function (see functional framework in TR37.817). Hence all data associated with inference are signalled in one procedure. Note that the existing Resource Status Reporting procedure is used for multiple functions, e.g. Energy Efficiency, Load Balancing, CCO. That has not been an issue so far with such approach. 
4. Feedback may or may not be needed at the source. Also, feedback may have a different handling at the source. Feedback may have to sent immediately after the action is performed. With all these differences, input and feedback need not be fitted into the same message
The source node sets the requirements on the reporting. Hence if the source requests specific information (e.g. to be used as feedback – this is source´s business), the source can set the reporting configuration accordingly. Source can set the requirement on info to be used as inputs differently. We do not see the issue.
Example where feedback and input could be different – 

For a LB case, as input the Cell resource status could be requested for periodic reporting. When the source decides to handover a set of UEs to target node for LB action, the source may request UE performance IEs as feedback on a periodic basis to monitor. As we an see in this case triggers and data needed are different for both input and feedback.

Ericsson´s Response: We have explained that the same procedure can report inputs periodically and feedback on an event based way. The advantage of this approach is that 3GPP will not force to reveal an AI/ML algorithm implementation by declaring what is input and what is feedback. Plus, input and feedback can be received via the same message, i.e. at the same time. This avoids out of synch reception of such information, which in some implementations are needed together to derive inference.

We can be minimalistic in our proposal by using the same Class1 message for both input and feedback. Only the Class 2 message providing inputs and feedbacks can be different. 



	ChinaTelecom
	Option 1
	We prefer separate procedures for input and feedback information, because for some cases, the input and feedback are varied in terms of the data requested, triggering conditions, reporting period, etc. Therefore, Option 1 is the most clear and effective way for the receiving node to take good usage of all information. 

	Lenovo
	Depends on other discussions
	Let’s analyze case by case, 
1. For resource status update, it is legacy procedure, so already we have data collected using other procedures different than the single procedure proposal.

2. For energy efficiency exchange, it depends on the discussion what/how the energy efficiency is exchanged. Some companies propose to include energy efficiency measurement in legacy resource status update procedure. 

3. For UE performance feedback collection, it depends on the discussion CB#25, wherein more analysis is given, and in our view, we prefer to indicate requesting the UE performance feedback in HO REQ message, and it can be discussed whether the UE performance feedback is sent from target to source using a new or legacy class 2 message.  Using a separate procedure other than HO REQ message to indicate the UE performance feedback could suffer from UE context misalignment problem, because the target gNB does not know if and when the source gNB will request, and gNB may release the UE Xn AP ID used during the finished HO. 

Overall, so far we don’t see insisting on using a single procedure can provide any technical benefit than the other options.

	Intel
	Option 1 for performance feedback information.

Option 2 for information which can be used as input and feedback (e.g. resource status update)
	First of all, we share the same view with IDCC that we should avoid sending the same data in different procedures. That is, for information, e.g. resource status update, etc, those information which is used as input and feedback, existing legacy mechanism can be reused. There’s no need to use a separate new procedure to transfer resource status update as feedback again. The same information can be used for both purposes. 
If it’s UE performance feedback, which is triggered by handover of a certain UE by load balancing/energy saving/mobility optimization, a separate UE associated procedure is preferred, as it is triggered by HO REQ independently. This information cannot be requested together with other input information, as it’s UE associated, and the target NG-RAN node does not have the related UE information before the actual handover happens.

	Samsung
	Option 2 
	How to use the data is up to implementation. The receiving node can use the data as input or feedback by itself. There is no need to design two different procedures to carry similar content. If there are models to request input and feedback respectively, the request node can requesting twice with different measurement ID and the related reporting periodicities, as many companies commented during online session.

	CATT
	Option 2
	Interface signalling focuses on metrics, not use cases.

We would separate the signalling rather between UE-specific metrics and non-UE-specific metrics than among input/output/feedback.

	Nokia
	Depends on the properties of the single procedure
	The already agreed procedure for AI/ML information could be used to provide input information to a node or output information. Also, this procedure could be used to provide one specific type of feedback e.g., resource status information being used as a feedback after a prediction is performed to compare the prediction with the ground truth.

But when it comes to UE performance feedback we think that the situation is different for the following reasons:

· The source node should be able to select specific types of UE performance feedback from a target that can be a subset of all types of information (throughput or delay but not both for example) and a duration for this average. It should also be able to select a UE or group of UEs for which UE performance feedback is requested. So procedure needs to allow configuration of UE performance calculation at a target.  

· Target needs to be able to determine when to send the UE performance feedback to the source. Since UE performance could depend on an event that throughput or delay satisfy procedure shall allow also an event-based reporting  

· Our thinking on feedback for UE performance is that it is one shot since feedback is sent as a response to calculate a reward or cost after a single action (a HO) is taken but periodic feedback reporting could be supported.

So we could support Option 2 if we can allow it to be flexible enough.

	Ericsson
	Option 2
	The main task of RAN3 is to identify data that is needed to support AI/ML for the selected use cases and to specify how to signal these data in an interoperable way.

RAN3 shall not specify what data is used as input or as feedback because that would infringe the very first principle we have agreed during the study, namely (see TR37.817):

“The detailed AI/ML algorithms and models for use cases are implementation specific and out of RAN3 scope.”

Therefore, RAN3 shall not specify procedures to report feedback or inputs separately, as a matter of principle. 

Technically, there is no need to differentiate the reporting of such information either. 
We support the approach from Nokia and we can make the new agreed non-UE associated procedure such that it can include the following:

· Configure periodic reporting for specific metrics (e.g. used as inputs)

· Configure event based reporting for specific metrics, e.g. by including the events that will trigger reporting of certain information

· For such event based reporting we could also specify a “Report Amount” (See MDT, where this is used), namely a number of metric instances to be reported. The metrics could be reported with the period configured for the number of report amount instances

· Report the requested metrics as follows:

· Metrics requested periodically are reported every period

· Metrics that are requested on an event based are reported upon occurrence of the event and according to the configuration provided, e.g. for a specific number of instances

	CMCC
	Option 1 for performance feedback information.

Option 2 for information which can be used as input and feedback (e.g. resource status update)
	No need to design two different procedures to carry similar content.

	LGE
	Option 1 but…
	When to use a single procedure to transfer some feedback information, depending on the value of the period for periodic reporting, the requesting node will receive useless feedback information. That is, the feedback information may be similar to the one received previously because the HO may not be performed during the period, or this information may be useless because of outdate information. Therefore, we prefer Option1.
If a single procedure can support the event-based reporting to transfer the variant AI/ML related information, Option 2 can be acceptable.

	ZTE
	Option 1
	Share same views as QC. Support Option1.

1. The triggered condition, periodicity, time window and type of information (single UE performance or group of UE performance) of the input information and feedback information is really different. And the current HO procedure only can support the single UE performance transferring.

If we mix all the configuration for different types of information in one procedure, it may make the one procedure “two fat”. 

2. It’s not a good design to mix all the functionalities into the one single procedure. 

3. As we said, if particular feedback information is identified in the future, new separate procedure can be future-proof. 
In addition, using a separate new procedure can make the AI function much clearer. One procedure for input information, and another procedure for feedback information.

	Deutsche Telekom
	Option 2
	We acknowledge the benefits listed by the moderator for having a single procedure, especially avoiding duplicated information exchange via 2 functions.

For realization of Option 2 it is required to have sufficient flexibility in the procedure and message design to avoid restrictions that may limit the benefits using just a single function (see e.g. Nokia’s comments).

	Huawei
	Option 2
	Maybe no need to repeat all the argumentations, we are still trying to understand the reason why option 2 could not cover option 1’s intention.


Moderator’s summary:
Option2: 5 companies support
Option1: 3 companies support

2 companies think Option 2 if we can allow it to be flexible enough.

2 companies proposed:
Option 1 for performance feedback information.

Option 2 for information which can be used as input and feedback (e.g. resource status update)
E///: UE performance can be used as input, for mobility case. Why need a dedicated procedure?
Intel: UE performance is different from other inputs/measurements.

E///:  Why do we need? Use the new non-UE associated procedure what we agreed. Needs the clarification of benefits.
QC: For load balancing case, the source node receives the information from target nodes, triggered conditions and periodicity are different.
Nokia: Originallysupport separate procedure. Support one procedure now. Measurement ID can distinguish the purpose of data information requesting. Identify the issue of using the single procedure.

SS: Agree with E///. Duplicated information in the separate procedure.
Intel: If UE is not handovered, how to retrieve the performance. Can be discussed in other CB.

E///: Discuss the handovered UE now. The measurement ID is used currently…
Lenovo:  Request before handover procedure.
ID: Agree with E/// nokia, ss.
QC: Agree with Lenovo.  Class2 procedure to distinguish the feedback and input.
Nokia：Request should before handover procedure. What’s the feedback? 

HW: Why we should indicate the purpose? Discuss how indicated the enhancement in the request message.
Proposal: WA: Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”.
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