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Introduction
In Rel-15 NR WI, some functionality of energy saving has been supported, including cell activation/deactivation over Xn/X2/F1 interface, and peer eNB/gNB are informed by en-gNB/gNB owning the concerned cell about the activation/deactivation actions. While the energy saving scenario of Inter-system inter-RAT has been discussed in Rel-16 RAN-centric DCU SI but not included in the Rel-16 WI due to lack of time. In this contribution, we provide our view on the solution of Inter-system energy saving.
Discussion
Use Cases
Mobile operators increasingly focus on decreasing the power consumption in mobile networks to lower their operational expense with energy saving solutions. With the large-scale deployment of terminals and base stations in NR, energy saving gradually becomes a considerable challenging issue. One of the typical energy saving scenario is that capacity boosters are deployed under the umbrella of cells providing basic coverage, the capacity booster can be switched off when its capacity is no longer needed and to be re-activated on a need basis. In order to support more efficient 4G and 5G synergy, inter-system inter-RAT energy saving solution should also be studied.[1] The gNB connects with 5GC to provide boost capacity and the LTE eNB connects with EPC to provide basic coverage. The NR capacity booster cells may be switched off. The LTE eNB is allowed to activate the dormant capacity booster NR cell.
Observation 1: One of the typical energy saving scenario is that capacity boosters are deployed under the umbrella of cells providing basic coverage, the capacity booster can be switched off when its capacity is no longer needed and to be re-activated on a need basis.
Solution
[bookmark: _Hlk46846606]For Inter-RAT Inter-system energy saving, the NR-RAN node containing capacity booster cells autonomously decide to switch-off the cell to dormant state based on its own cell load information or by O&M. The NG-RAN node indicates the switch-off action to the eNB over NG interface and S1 interface. The eNB without capacity boosting cells providing basic coverage may request a NR cell re-activation based on its own cell load information or neighbour cell load information over S1 interface and NG interface. The switch-on decision may also be taken by O&M.
Proposal 1: For Inter-RAT Inter-system energy saving, the NR-RAN node containing capacity booster cells autonomously decide to switch-off the cell to dormant state based on its own cell load information or by O&M.
Proposal 2:  The eNB without capacity boosting cells providing basic coverage may request a NR cell re-activation based on its own cell load information or neighbour cell load information over S1 interface and NG interface. The switch-on decision may also be taken by O&M.
Conclusions
In this paper, we have discussed the Inter-system energy saving. The observation and proposals are listed below:
Observation 1: One of the typical energy saving scenario is that capacity boosters are deployed under the umbrella of cells providing basic coverage, the capacity booster can be switched off when its capacity is no longer needed and to be re-activated on a need basis.
Proposal 1: For Inter-RAT Inter-system energy saving, the NR-RAN node containing capacity booster cells autonomously decide to switch-off the cell to dormant state based on its own cell load information or by O&M.
Proposal 2:  The eNB without capacity boosting cells providing basic coverage may request a NR cell re-activation based on its own cell load information or neighbour cell load information over S1 interface and NG interface. The switch-on decision may also be taken by O&M.
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