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Document for:	Discussion and Approval
Introduction
CB: # AIRAN1_stage2
-  Focus on Predicted time information, discuss the encoding of the specific point in time and also the time interval for all cases
- Capture agreements and open issue
(moderator - ZTE)
Companies are invited to provide their views before Wednesday, May 24, 2023, 23:59 Incheon local time.
For the Chairman’s Notes
Propose the following:
The requested prediction time includes the specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future. The encoding needs to be further discussed.
FFS on the encoding and exact values of the specific time point. Down-select the options:
- INTEGER TYPE
- ENUMERATED TYPE
FFS on the benefits of the predicted information over a period of time.
The specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future, can be configured for both one-time reporting and periodic reporting.
[bookmark: _GoBack] 	

The following TP to be agreed:
Stage2 TP provided by HW: R3-233418
Stage3 TP provided by ZTE: R3-233434
Discussion 
Timing information
One-time reporting
Following is the agreement during the online session:
The requested prediction time includes the specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future. The encoding needs to be further discussed.
Therefore, moderator suggests to discuss how to encoding this specific time point in the request message. Following are the potential implementation:
Option1:  Using the Relative Time IE as follows to encode the specific time point.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested prediction time
	
	
	Relative Time 1900
9.2.3.xxx
	



9.2.3.xxx Relative Time 1900
This information element indicates the requested time for the requested information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Relative Time 1900
	
	
	BIT STRING (SIZE(64))
	Time in seconds relative to 00:00:00 on 1 January 1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second



Option2:  Using the INTEGER type to encode the specific time point.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested prediction time
	
	
	INTEGER (0..4095, ...)
	Unit: seconds



Option3:  Using the ENUMERATED type to encode the specific time point.	Comment by Angelo: This is what I meant for “discrete » encoding
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested prediction time
	
	
	ENUMERATED(0s, 5s, 10s, 20s, 40s, 80s, 160s, 320, 640, …) 
FFS on the values
	Unit: seconds



Conclusion:
FFS on the encoding and exact values of the specific time point. Down-select the options:
- INTEGER TYPE
- ENUMERATED TYPE
Q1: Companies are invited to provide their views on which option is preferable?
	Company
	Which option
	Comments

	Lenovo
	Option 2
	Both can work, while Option 2 is more practical

	Qualcomm
	Option 2 
	It is possible to restrict the prediction to the near future only with Option 2

	Nokia
	Option 2
	We think that it is sufficient to encode the requested prediction time as an integer representing seconds. The exact encoding of the range can be kept FFS to further discuss what could be valid options for “reasonable future”.

	InterDigital
	Option 2
	

	Huawei
	Option 2
	

	Deutsche Telekom
	Option 2
	It should be sufficient to use an INTEGER type to define the requested prediction time. What has to be clarified is the reference time given for that value, i.e., is it related to the time of reception of the message which includes the IE?

	LGE
	Option 2
	Considering “in the reasonable future” described in the above agreement, Option 2 is suitable because Option 1 can indicate a distant future than Option 2.

	Ericsson
	Option 3
	We prefer to contain the complexity of the prediction framework by having discrete values as in Option 3. This also allows to limit the prediction to a near future time frame. 

	ZTE
	Option 2
	Option 3 is also OK. But option2 seems much more flexible.


Moderator’s summary:
Option 2 is acceptable by majority companies. Discuss the option3 during offline discussion.

Besides, another issue for one-time reporting during the online session is 
Whether it also includes Time interval as the length of time over which the predicted information is being requested?
Q2: Companies are invited to provide their views whether the requested prediction time includes the Time interval as the length of time over which the predicted information is being requested?
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	

	Qualcomm
	
	My understanding of time interval is Option 2 from Q1. It is confusing to know that time interval in this context is being used as Prediction reporting periodicity. 
I do not understand the difference between Option2 of Q1 and time interval. Can someone please explain?

	Nokia
	No
	Why is it needed to provide a length of time over which a prediction is requested? A prediction is requested for a point in time. If something else is meant we need to redefine the definition of a prediction time interval because it is confusing.   

	InterDigital
	no
	Not sure if I understand what time interval is exactly (similar to QCOM)

	Huawei
	Yes, see comment
	First of all, we need to clarify that:
1) this Q2 is not related to the validity time (which needs further discussion in RAN3). 
2) In Q1 we focus on encoding the requested prediction time defined as a specific point in time […] in the reasonable future, which in our view means that the requested prediction time in the current definition is basically a time instant 
Having said that, in this Q2 we are discussing about the possibility to generalize the requested prediction time definition as a time interval in the future for which the prediction information is being requested. Again, this time interval has nothing to do with the validity time of the prediction.
Since we are designing the AI/ML framework we think it would be better to have enough flexibility to configure the requested prediction time in order to accommodate all the potential configurations of this parameter, also considering the different AI/ML models that could be deployed in NG-RAN. It should be noted that if the requested prediction time is defined also as a time interval with a start time plus duration, if the duration is set to 0 then only the start time will define the requested prediction time, hence falling back to the case where the requested prediction time is a time instant as in the current definition.
Moreover, this generalization of the requested prediction time applies to both one-shot and periodic reporting, since the requested prediction time is a parameter that we agreed to explicitly signal in the REQUEST message for both the reporting options.

	Deutsche Telekom
	Depends
	For one-time reporting we don’t see usually the need for an additional time interval value, i.e., the requesting node expects a result from the requested node at the requested prediction time, but if there are use cases where such time interval is beneficial we are open to discuss.  
The meaning of an additional time interval is also unclear. Is it meant that the requested node is creating a result during that interval Ti starting with the requested prediction time Tp, i.e., the result will be available at Ti + Tp, or does it mean that the requested node has to to start at Tp – Ti to have the result at time Tp? 

	LGE
	No
	We have a similar understanding as Nokia.

	CATT
	Yes
	If what you need is a prediction for the next 10 minute, you would not be glad if receiving a prediction for the next 10 second. And vice versa.

	Ericsson
	No
	Pretty much in agreement with Nokia. A prediction is requested for a point in time and not for a period of time.

	ZTE
	Yes
	


Moderator’s summary:
FFS on the benefits of the predicted information over a period of time.

Periodic reporting
It seems the requested prediction time includes two types of information. One is the specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future. This one has been agreed for one-time reporting. The other one is the Time interval as the length of time over which the predicted information.
Requested prediction time may involve:
A. The specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future. 
B. Time interval as the length of time over which the predicted information.
For the periodic reporting, moderator thinks A is also needed for periodic reporting. When A is configured with the periodicity in the case of periodic reporting, the requested node should report the predicted information every time interval specified by the periodicity. The example is shown below:
[image: ]
Proposal: The specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future, is also configured for periodic reporting.
Q3: Companies are invited to provide their views whether the proposal above is acceptable.
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	

	InterDigital 
	Yes
	

	Huawei
	Yes, but see comment
	Considering our answer in Q1, we think that in the example provided by the moderator, the case A. is a particular case of B. 
This because, if we agree that the requested prediction time is generalized as a time interval which is represented by a start time plus a duration, and if in the REQUEST message we both configure start time and duration, then we have case B.; on the contrary, if we set duration as zero, then we have case A. 
And this is valid for both the reporting options (one-shot and periodic).

	Deutsche Telekom
	Partially
	The requested prediction time and the time interval (if usage is agreed under Q2; note: the definition given under B is not complete) should be the same as for the one-time reporting. In addition, the periodicity should be given when next results should be given. 
What is unclear is the relation of such parameters with those given in the figure (which parameter defines the time when the report happens, which parameter for which time after the report the result will be valid, etc.)? 

	LGE
	Yes
	

	CATT
	Seemingly yes
	We think this is the IE asked in Q1
I.e. the “09:30:00” “09:30:10”… in the figure above.

	Ericsson
	See comments
	If we go for Option 3 for Q1 we can achieve a periodic reporting of the prediction at the requested prediction time in a veryu easy way. The only thing that would be needed is to ad the requested prediction time to each prediction reporting period to obtain the point in time at which the prediction is requested.

	ZTE
	Yes
	



Moderator’s summary:
The specific point in time for which the prediction information is being requested with the assumption that this specific point in time is in the reasonable future, can be configured for both one-time reporting and periodic reporting.


Q4: Companies are invited to provide their views whether the time interval is also configured for periodic reporting.
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	

	Qualcomm
	No
	Reporting Periodicity can be reused as Requested Prediction time for Periodic Reporting

	Nokia
	No
	Is prediction time interval different from periodicity? 

	InterDigital
	No 
	Reporting periodicity should be used

	Huawei
	Yes
	See answers in Q1 and Q2. Again, if we generalize the definition of requested prediction time as a time interval in the future, we can cover both the cases of requested prediction time being a time instant or a time interval, applicable to both reporting options (one-shot and periodic)

	Deutsche Telekom
	Depends
	If it is useful for one-time reporting (see Q2), it should be also set for periodic reporting. Only if meaning of the time interval is equal to that of periodicity it is not needed.

	LGE
	No
	Reporting periodicity can be used.

	CATT
	Yes
	Same reason as Q2. And same IE.

	Ericsson
	No
	We do not understand what prediction time interval is. If this is the interval of time after which a new prediction is issued, then the reporting periodicity is sufficient.

	ZTE
	Yes
	



Moderator’s summary:
No consensus.

Stage2 impact
The stage2 TP is provided in R3-232999 to capture the agreements so far into the 38.300.
The content is provided below for your convenience:
	For the scenario where AI/ML Model Training is located in the OAM, the inputs are sent from NG-RAN directly to OAM. AI/ML Model Training in the OAM can be further improved via continuous MDT collection, i.e., continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
For all the three use cases, the use case specific prediction information as well as UE performance feedback can be configured to be reported once or periodically.
For the Mobility Optimization use case, the AI/ML predictions – e.g., cell-based UE trajectory predictions – are transferred to target gNB via the Handover Request to provide information for subsequent mobility decision. The cell-based UE trajectory prediction can span across multiple NG-RAN nodes, and a NG-RAN node can request the actual UE trajectory from no more than one-hop NG-RAN node.
For the Energy Saving use case, the metric of Energy Cost (EC) is introduced as the AI/ML metric to be shared among gNBs; the EC is a value at gNB level and can be either an inferred or an actual energy consumption value from a neighbour gNB.
UE performance feedback reporting is used to reflect the performance of UEs after handover to assist the evaluation of AI/ML related decision. It is configured through AI/ML Information request/response procedure (FFS on the name), while actual reporting is performed through AI/ML Information update procedure (FFS on the name).


Q5: Companies are invited to provide their views on whether the stage2 TP can be agreed? 
	Company
	Yes/No
	Comments

	Lenovo
	Maybe no…
	The use case description may come with a new clause. We can agree on Q6 first.

	Qualcomm
	Maybe no
	Stage 2 text can be agreed once the basic framework is agreed.

	Nokia
	Yes but only part of it
	

For the Mobility Optimization use case cell-based UE trajectory prediction is transferred to the target NG-RAN node via the Handover Request message to provide information for subsequent mobility decisions. The cell-based UE trajectory prediction can span across multiple NG-RAN nodes.
For the Energy Saving use case, the metric of Energy Cost (EC) is introduced as the AI/ML metric to be exchanged between NG-RAN nodes. 
UE performance feedback is reported to reflect the performance of UEs after handover. 

	b
	Premature
	Lets finish the basic framework first

	Huawei
	Yes
	We are proponent of the TP in R3-232999. We think that some of the Stage 3 agreements we reached so far are relevant also for the Stage 2 spec

	Deutsche Telekom
	Perhaps
	We are in principle fine with the text, but we should probably wait for the outcome of the different CB discussions on the AI/ML topics before finalizing it. 

	Ericsson
	No
	After agreeing to the TP in R3-233342 we do not see the need to agree to any other TP to TS38.300 for the time being 

	ZTE
	Not for now
	Wait for mature stage3 specification.



Moderator’s summary:
Discuss the Stage2 impact after we have a mature framework in the stage3.

Name of the procedure
2 companies proposed to change the name of the agreed class1/class2 procedure.
[bookmark: _Toc134778500]- AI/ML Information Reporting Initiation  Data Collection  Reporting Initiation
[bookmark: _Toc134778501]- AI/ML INFORMATION REQUEST  DATA COLLECTION REQUEST
[bookmark: _Toc134778502]- AI/ML INFORMATION RESPONSE  DATA COLLECTION RESPONSE
[bookmark: _Toc134778503]- AI/ML INFORMATION FAILURE  DATA COLLECTION FAILURE
[bookmark: _Toc134778504]- AI/ML Information Reporting  Data Collection Reporting
[bookmark: _Toc134778505]- AI/ML INFORMATION UPDATE  DATA COLLECTION UPDATE
Q6: Companies are invited to provide their views on whether the revised name is acceptable? 
	Company
	Yes/No
	Comments

	Lenovo
	Yes
	

	Qualcomm
	No Strong view
	Ok with AI/ML INFORMATION REQUEST or  DATA COLLECTION REQUEST also

	Nokia
	Yes
	We support to update the procedure names. Still, if there are concerns we could keep the FFS next to the updated names, since this is not urgent to be finalized at this stage. 

	InterDigital
	No Strong View
	Either works

	Huawei
	No
	We prefer to keep the names we have so far (with the “AI/ML INFORMATION” part), simply removing the “FFS”. This because “DATA COLLECTION” is too generic and may be misleading 

	CATT
	Yes
	

	Ericsson
	Yes
	We need to make the name of the procedure generic so that the procedure can be used also for purposes different from AI/ML

	ZTE
	Yes
	


Moderator’s summary:
Try to agree this revised name. If companies have concerns on misunderstanding, moderator suggests to add the description that this procedure/message is used to AI/ML function, and we can extend the description if we find the other purposes.
No consensus
Others
Please use this section to provide additional input on other issues, if strongly needed.
	Company
	Comments

	Huawei
	We need to discuss the validity time: what it is and, as a consequence, in which message it is conveyed.
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Conclusion, Recommendations [if needed]
If needed.
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