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1	Introduction
Following initial discussions at previous meetings, we here resubmit discussion and text proposal to the TR for mechanism providing increased autonomy for cell switch-on/off in the gNB-DU.
2	Discussion
As discussed in [1], an important legacy energy saving feature developed by RAN3, i.e. the cell switch-off feature, today is controlled by the gNB-CU in split NG-RAN architecture. This feature was initially designed for the E-UTRAN in classical (non-split) eNB architecture. The rationale for RAN3's decision for gNB-CU control is that this entity has required knowledge about neighbour relations and traffic distribution, which are aspects that remains valid.
However, the existing solution is not optimal because the gNB-CU doesn't have a full view on conditions in the gNB-DU impacting energy efficiency, and hence leading to energy saving or unnecessarily high energy consumption. The option of sending detailed and complete energy consumption information over F1 may be investigated but will likely become complex and less efficient. So increased autonomy for the gNB-DU to switch off cells under its own control seems to be a better way forward. For the same reason, the solution should also include the possibility for the gNB-DU to switch on cells under its own control. An additional motivation for such enhancement is that Rel-18 will likely introduce new and efficient energy saving features in the gNB-DU, which will in our view make enhanced autonomy gNB-DU for cell switch on/off even more important so that the gNB-DU itself can to a larger extent take the decision whether to switch a cell on/off or whether other energy saving techniques are more suitable for the given load and UE distribution situation.
We believe that a workable solution should take into account:
•	The gNB-CU has knowledge about neighbour relations and traffic distribution, hence F1AP signalling needs to enable the gNB-CU to allow and disallow cell switch-on and cell switch off. 
•	The gNB-CU is in charge of inter-cell handover and Xn signalling relative to cell switch on/off, hence F1AP signalling needs to enable the gNB-DU to inform the gNB-CU when it takes cell switch-on/off decisions.
We propose to include the problem description above, together with an appropriate solution for increased autonomy for cell switch-on/off in the gNB-DU in TR 38.864 (see TP in annex).
Proposal: Include problem and solution description for increased autonomy for cell switch-on/off in the gNB-DU in TR 38.864 (see TP in annex).
 
3	Conclusion
Proposal: Include problem and solution description for increased autonomy for cell switch-on/off in the gNB-DU in TR 38.864 (see TP in annex).
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<<< start of changes >>>
6.x	Higher layer aspects for network energy savings
Editor's note: This section includes common aspects of higher layers deduced from the above candidate directions.
6.x.y	Enhanced cell switch on/off mechanisms (on top of legacy NR cell on/off signalling)
6.x.y.z	Increased autonomy for the gNB-DU to switch off/on cells under its own control
6.x.y.z.1	Problem description
An important legacy energy saving feature developed by RAN3, i.e. the cell switch-off feature, today is controlled by the gNB-CU in split NG-RAN architecture. This feature was initially designed for the E-UTRAN in classical (non-split) eNB architecture. The rationale for RAN3's decision for gNB-CU control is that this entity has required knowledge about neighbour relations and traffic distribution, which are aspects that remains valid.
However, the existing solution is not optimal because the gNB-CU doesn't have a full view on conditions in the gNB-DU impacting energy efficiency, and hence leading to energy saving or unnecessarily high energy consumption. The option of sending detailed and complete energy consumption information over F1 may be investigated but will likely become complex and less efficient. So increased autonomy for the gNB-DU to switch off cells under its own control seems to be a better way forward. For the same reason, the solution should also include the possibility for the gNB-DU to switch on cells under its own control. An additional motivation for such enhancement is that Rel-18 will likely introduce new and efficient energy saving features in the gNB-DU, which will in our view make enhanced autonomy gNB-DU for cell switch on/off even more important so that the gNB-DU itself can to a larger extent take the decision whether to switch a cell on/off or whether other energy saving techniques are more suitable for the given load and UE distribution situation.
6.x.y.z.2	Potential solution
Main requirements for a workable solution:
· The gNB-CU has knowledge about neighbour relations and traffic distribution, hence F1AP signalling needs to enable the gNB-CU to allow and disallow cell switch-on and cell switch off. 
· The gNB-CU is in charge of inter-cell handover and Xn signalling relative to cell switch on/off, hence F1AP signalling needs to enable the gNB-DU to inform the gNB-CU when it takes cell switch-on/off decisions. 
Signalling flow:

Fig. 6.x.y.z.2-1: Signalling flow for increased autonomy for the gNB-DU to switch off/on cells under its own control.
Step 1: F1 setup request
Step 2: F1 setup response, including information about the cells that the DU is allowed to switch off and on autonomously.
Step 3: The gNB-DU monitors e.g. energy efficiency, energy consumption, cell-level load and determines the need to perform cell switch off, and triggers cell switch-off.
Step 4: The gNB-DU informs the gNB-CU that switch-off for energy saving has been triggered.
Step 5: The gNB-CU informs neighbour nodes about cell switch-off for energy saving.
Step 6: UE offloading, e.g. autonomously done by gNB-DU using on power ramp-down.
Step 7: The gNB-DU informs the gNB-CU that the cell is inactive.
Step 8: The gNB-DU monitors cell-level load and determines the need to perform cell switch on, and triggers cell switch-on.
Step 9: The gNB-DU informs the gNB-CU that the cell is active.
Step 10: The gNB-CU informs neighbouring nodes that the cell is active.

<<< end of changes >>>
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