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<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

15.4
Support for Energy Saving

15.4.1
General

The aim of this function is to reduce operational expenses through energy savings.

The function allows, for example in a deployment where capacity boosters can be distinguished from cells providing basic coverage, to optimize energy consumption enabling the possibility for an E-UTRA or NR cell providing additional capacity via single or dual connectivity, to be switched off when its capacity is no longer needed and to be re-activated on a need basis.

15.4.2
Solution description

15.4.2.1
Intra-system Solution

The solution builds upon the possibility for the NG-RAN node owning a capacity booster cell to autonomously decide to switch-off such cell to lower energy consumption (inactive state). The decision is typically based on cell load information, consistently with configured information. The switch-off decision may also be taken by O&M.

The NG-RAN node may initiate handover actions in order to off-load the cell being switched off and may indicate the reason for handover with an appropriate cause value to support the target node in taking subsequent actions, e.g. when selecting the target cell for subsequent handovers.

All neighbour NG-RAN nodes are informed by the NG-RAN node owning the concerned cell about the switch-off actions over the Xn interface, by means of the NG-RAN node Configuration Update procedure.

All informed nodes maintain the cell configuration data, e.g., neighbour relationship configuration, also when a certain cell is inactive. If basic coverage is ensured by NG-RAN node cells, NG-RAN node owning non-capacity boosting cells may request a re-activation over the Xn interface if capacity needs in such cells demand to do so. This is achieved via the Cell Activation procedure. During switch off time period of the boost cell, the NG-RAN node may prevent idle mode UEs from camping on this cell and may prevent incoming handovers to the same cell.

The NG-RAN node receiving a request should act accordingly. The switch-on decision may also be taken by O&M. All peer NG-RAN nodes are informed by the NG-RAN node owning the concerned cell about the re-activation by an indication on the Xn interface.
15.4.2.1
Inter-system Solution

The solution builds upon the possibility for the NG-RAN node owning a NR capacity booster cell to autonomously decide to switch-off such cell to dormant state and possibility for the eNB node owning non-capacity boosting cells to request an inter-system cell re-activation over the S1/NG interface.
The NR capacity booster cell can autonomously switch-off by the NG-RAN node 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 may request a re-activation NR cells towards the NG-RAN node if capacity needs demand to do so or O&M decides. The NG-RAN node owning the dormant NR cells receives such re-activation request from the eNB which is transparently forwarded by the core network. The NG-RAN node receiving a request from the eNB should act accordingly.The NG-RAN node shall inform the corresponding eNB about the re-activation. 

15.4.3
O&M requirements

Operators should be able to configure the energy saving function.

The configured information should include:

-
The ability of an NG-RAN node to perform autonomous cell switch-off;

-
The ability of an NG-RAN node to request the re-activation of a configured list of inactive cells owned by a peer NG-RAN node.

O&M may also configure

-
policies used by the NG-RAN node for cell switch-off decision;

-
policies used by peer NG-RAN nodes for requesting the re-activation of an inactive cell.
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