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1	Introduction
RAN3#111-e made the following agreements:
Minimum activation time to reduce ping-pong is beneficial; details (e.g. stage-2 or stage-3 are to be discussed).
No need to specify that re-activated NR cell shall prevent new user from camping or accessing services during the minimum activation period to avoid ping-pong switching on/off.
We here discuss the remaining options and provide a text proposal.
2	Discussion
During any cell switch-on scenario, implementations necessarily respect a minimum activation time in order to avoid that an energy saving cell that just switched on will switch off again too early which would come with the negative effect of ping-pong handovers of UEs being offloaded from the coverage cell to the capacity cell.

When looking to the energy saving function specified in TS 36.300, the minimum activation time was described only for scenarios where basic coverage is ensured by UTRAN or GERAN cells. This decision was taken due to the service impact (QoE, QoS) related to the inter-system handovers / mobility between these RATs and E-UTRAN, and a signalling based solution for this minimum activation time enabled the GERAN/UTRAN implementations (or proprietary local OAM) to adjust this parameter based on specific knowledge for the RAT and inter-system mobility mechanisms. Implementation based methods to determine the minimum activation time in the E-UTRA capacity booster cell were considered sufficient for the intra-system scenario e.g. due to the more limited service impact.

During RAN3#111-e several companies considered that an implementation based minimum activation time would be sufficient for the inter-system energy saving function to be described in TS 38.300, in particular because in this case only a single system (E-UTRAN) is considered for coverage and a single system (NG-RAN) is considered for capacity. The service impact on the UE, e.g. in terms of service interruption time, is also lower than in mobility scenarios involving GERAN/UTRAN. However it was seen as a compromise to handle this aspect based on stage 2, which we would like to propose for this meeting:

Proposal 1: For inter-system inter-RAT energy saving function in TS 38.300, the minimum activation time is to be handled by stage 2 description.

Additionally, because the minimum activation time may represent a trade-off in terms of energy consumption versus service provided to the UE, we propose that this parameter is configurable by OAM.

Proposal 2: The minimum activation time should be configurable by OAM.

For the sake of simplicity of the specification, we also propose that the OAM configurable minimum activation time applies for all inter-system scenarios covered by TS 38.300, i.e. both inter-system inter-RAT and inter-system intra-RAT scenarios, leading to that this parameter will be applicable both for NR capacity booster cells and E-UTRA capacity booster cells.

Proposal 3: The OAM configurable minimum activation time applies for both for NR capacity booster cells and E-UTRA capacity booster cells.
3	Conclusion
We have made the following proposals:
Proposal 1: For inter-system inter-RAT energy saving function in TS 38.300, the minimum activation time is to be handled by stage 2 description.

Proposal 2: The minimum activation time should be configurable by OAM.

Proposal 3: The OAM configurable minimum activation time applies for both for NR capacity booster cells and E-UTRA capacity booster cells.

A text proposal on top of [1] is included in annex of this paper.
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<<< start of changes >>>
[bookmark: _Toc20388047][bookmark: _Toc29376127][bookmark: _Toc37232024]15.4	Support for Energy Saving
[bookmark: _Toc20388048][bookmark: _Toc29376128][bookmark: _Toc37232025]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.
[bookmark: _Toc20388049][bookmark: _Toc29376129][bookmark: _Toc37232026]15.4.2	Solution description
15.4.2.1	Intra-system energy saving
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.
15.4.2.2	Inter-system energy saving
[bookmark: _Hlk46846606]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 dormant 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 indicates the switch-off action to the eNB over NG interface and S1 interface. The NG-RAN node could also indicates the switch-on action to the eNB over NG interface and S1 interface.
The eNB providing basic coverage may request a NG-RAN node’s cell re-activation based on its own cell load information or neighbour cell load information, the switch-on decision may also be taken by O&M. The eNB requests a NG-RAN node’s cell re-activation and receives the NG-RAN node’s cell re-activation reply from the NG-RAN node over the S1 interface and NG interface. Upon reception of the re-activation request, the NG-RAN node's cell should remain switched on at least until expiration of the minimum activation time configured by O&M.
[bookmark: _Toc20388050][bookmark: _Toc29376130][bookmark: _Toc37232027]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;.
-	The minimum time an NG-RAN node's cell should remain activated upon reception of a re-activation request from an eNB.
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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