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1	Introduction
In the last RAN3 meeting, the following agreements have been made related to AI based network energy saving. In this paper, we try to discuss the relevant issues.

	To be continued: 
Which of the following two options to be selected for inferred and measured EC definition:
1)	Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred
2)	Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the delta increase of the EC value after an additional load is transferred
WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 
It is agreed to include the measured Energy Cost in the AI/ML Information Reporting Initiation and AI/ML Information Reporting procedures (name of the procedures to be further discussed)
Whether this EC can only be reported after HO needs to be further discussed.



2	Discussion
2.1	Procedure for inferred EC request
In the last meeting, a WA has been made to use the already introduced Class 1 AI/ML Information Reporting Initiation procedures and Class 2 AI/ML Information Reporting procedure to request and transfer the inferred EC between gNBs. This solution is straightforward and is aligned with other AI/ML related information exchange over Xn interface so far. Thus, we suggest to simply turn this WA to agreement. An exemplary procedure is illustrated as below. 
[image: ]
Figure 1: Exemplary procedure to request inferred additional energy cost before cell switch-off decision

[bookmark: _Toc134778826]RAN3 agrees the WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed)

2.2	EC format: Delta value vs. Absolute value
In the last meeting, it has been discussed whether the inferred EC and measured EC should be of delta value or absolute value. In this section, we try to analyse case by case.

Inferred EC: Delta value vs. Absolute value
According to the discussion in the last meeting, the inferred EC is useful in the following scenario. When the source gNB decides whether to switch off a local cell, it needs to compare two factors:
· A: The reduced EC by switching off the local cell
· B: The increased EC at the target gNB due to the traffic offloading from the source gNB
If A value is larger than B, then source gNB switching off the local cell can save energy globally. Instead, if B value is larger than A, then source gNB switching off the local cell cannot save energy globally. 
In the above example, the delta EC increase at the target gNB, which is a delta value, is what will be useful. 
[bookmark: _Toc131088311][bookmark: _Toc131753579][bookmark: _Toc134527344][bookmark: _Toc134778832]Delta EC increase (which is a delta value) at target gNB is what useful for the source gNB to make cell switching-off decision. 

Some companies believe the delta inferred EC can be determined by comparing an absolute inferred EC with another absolute measured EC value received before. It is technically possible, but this would pre-request another procedure to obtain the absolute measured EC value from target gNB in advance, which is additional complexity and does not provide additional benefit. 
[bookmark: _Toc134527345][bookmark: _Toc134778833]If inferred EC is an absolute value, to determine the delta EC increase would require another procedure to obtain an absolute measured EC value in advance, which is additional complexity without additional benefit.

[bookmark: _Toc134778827]RAN3 confirms the understanding that the inferred EC at the target gNB is used by the source gNB to make the final cell switching-off decision. 
[bookmark: _Toc134778828]RAN3 agrees that inferred EC represents the delta increase of the EC value assuming that an additional load is served.


Measured EC: Delta value vs. Absolute value
As for if the measured EC should be delta value or absolute value, we believe it has some dependency on if the measured EC can only be reported after HO. 
	Whether this EC can only be reported after HO needs to be further discussed.



If the measured EC can only be reported after HO, then it can be considered as feedback of the energy saving decision, e.g., the actual EC increase at the target gNB after offloading, which can also be used to compared to the previously transferred inferred EC.  In this case, it is ok in our view to support measured EC of delta value. 
[bookmark: _Toc134778829]If the measured EC can only be reported after HO, RAN3 agrees that measured EC represents the delta increase of the EC value after an additional load is transferred.

In another case, if the measured EC can be exchanged between two gNBs regularly in one-time or periodic manner, it seems straightforward to support measured EC of absolute value. Such that one gNB can understand the actual EC state of its neighbours regularly, which can help with other network decision, e.g., load balancing. 
[bookmark: _Toc134778830]If the measured EC can be exchanged between gNBs regularly (not only after HO), RAN3 agrees that measured EC represents the actual node level EC value.


2.3	Exchange of predicted cell activation/deactivation
We find it also beneficial to exchange the predicted cell activation/deactivation between gNBs. For instance, after knowing one cell belonging to a neighbour gNB will probably be deactivated due to energy saving soon, a gNB will not handover UEs to that cell anymore. Otherwise, the neighbour gNB will have to handover the same UEs to another cell shortly after the UEs are handed over to the neighbour gNB. 


[bookmark: _Toc127517596][bookmark: _Toc134778831]RAN3 is suggested to support the exchange of cell activation/deactivation prediction information between gNBs over Xn interface.

3	Conclusion
Based on the discussion above, we observe:
Observation 1	Delta EC increase (which is a delta value) at target gNB is what useful for the source gNB to make cell switching-off decision.
Observation 2	If inferred EC is an absolute value, to determine the delta EC increase would require another procedure to obtain an absolute measured EC value in advance, which is additional complexity without additional benefit.


Based on the discussion above, we propose:
Proposal 1	RAN3 agrees the WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed)
Proposal 2	RAN3 confirms the understanding that the inferred EC at the target gNB is used by the source gNB to make the final cell switching-off decision.
Proposal 3	RAN3 agrees that inferred EC represents the delta increase of the EC value assuming that an additional load is served.
Proposal 4	If the measured EC can only be reported after HO, RAN3 agrees that measured EC represents the delta increase of the EC value after an additional load is transferred.
Proposal 5	If the measured EC can be exchanged between gNBs regularly (not only after HO), RAN3 agrees that measured EC represents the actual node level EC value.
Proposal 6	RAN3 is suggested to support the exchange of cell activation/deactivation prediction information between gNBs over Xn interface.
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