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1 Introduction
This contribution addresses the overall Energy Efficiency feature i.e. Legacy, EN-DC and NG-RAN aspects.

During last RAN3 meeting, the discussion on Energy Efficiency [1] concluded on implementation of the legacy Cell Activation procedures for EN-DC (X2AP [2]) and NG-RAN (XnAP [3]).

However, several issues, raised during the discussion, were not concluded. In order to build a common understanding in RAN3, for all interfaces supporting the Cell Activation procedures, this contribution addresses the following questions:

· If a cell is signaled (via a Configuration Update procedure) “inactive” due to energy saving reason, is it expected to be activated on request from other node? 
· When the Cell Activation Response message, does not contain all the cells requested to be switched on (partial activation success), is a cell-requested, and not activated, still “inactive for energy efficiency”? Can this cell can be subject to a second (third, etc …) Cell Activation request message?
· When should the Cell Activation Response message be sent? When the cell is operational or before?

· When should Configuration Update be sent towards other peer nodes?
· Should we align the behavior of Cell Activation function over Legacy LTE, EN-DC and NG-RAN, including the Transaction ID (not implemented yet for Legacy LTE)?
2 Discussion
2.1 An “inactive” cell due to energy saving reason, is expected to be activated on request? 
It seems to be obvious that a cell signalled with the Deactivation Indication IE set to deactivated, should be able to be reactivated on demand of the peer node at reception of a Cell Activation message. However, it seems to be obvious also that there is no master slave relation in the deactivation and reactivation procedure, the receiver node takes the decision to reactivate or not a cell. 

Apart from possible use of the Deactivation Indication for CM (Counter Management) or other clever implementation, the proponents of the contribution believe that the Deactivation Indication clearly states to a target node the capability to be “woken-up” on demand. If this is not the case e.g. cell switched off for energy saving reasons by OAM every 14 hours during night time, this dedicated indication should not be used.
Proposal: RAN3 to agree that the Deactivation Indication is used to signal possible reactivation on request by the peer node.
2.2 A cell failed to be activated, can remain “inactive for energy efficiency”? 
In the current Cell Activation procedure, the Cell Activation Response message allows a partial failure scenario by reporting the list of successfully reactivated cells and omitting (implicitly reporting) the list of cells failed to be reactivated. 
In case of partial success scenario, the status of the cells failed to be reactive remains unclear. If the status of these cells remains as it is, i.e. switched off for energy saving reasons, this creates some ambiguous situation first with the previous discussion then with the possibility of the peer node to repeat again (and again ….) the cell activation request. Of course, a clever implementation will not “repeat” such request but from standard and logical point of view if a cell is switched off for energy saving reasons, and failed to be reactivated, the cell is not anymore in this status. The status of the cell needs to be updated, either removed, either activated or at least the energy saving mode need to be reconfirmed. For example, if the host node determines during the failed activation procedure that the cell is no longer available for activation for any reason (e.g. some fault was detected), then the cell should preferably be removed.
Proposal: RAN3 to confirm that the status of a cell which failed to be reactive needs to be updated.
2.3 When should the Cell Activation Response be sent? 
The introduction of the transaction id for the Cell Activation feature, in EN-DC and in NG-RAN, allows to remove any ambiguity on the sequence of the parallel transactions and the delay of response. 
Common sense suggests that the Cell Activation Response should be sent when the cell is operational. But this may take time, if the warm-up is long, if there is a need to wait for all cells, etc … Then it may be seen as sub-optimal solution because the peer node should be able to see the cell from UE measurement reporting. It looks difficult to decide between the pros and cons of whether to send the response message immediately or waiting.
Proposal: MCC to minute “when Cell Activation Response message should be sent is left to implementation”.
2.4 When should Configuration Update be sent towards other peer nodes? 

This question is related to the previous one. Today in X2, the node where the activation takes place is not supposed to send an eNB Configuration Update just to update the status following activation (towards the node that triggered the activation). However, TS 36.300 states that “All peer eNBs are informed by the eNB owning the concerned cell about the re-activation by an indication on the X2 interface.”

This seems to imply that the eNB sends a configuration update removing the “dormant” attribute to all peers except to the triggering peer (where such attribute can be changed based on the response to the activation, so no configuration update is needed). Then if this logic is kept, the question is whether the configuration update is sent when the cell is fully operational or not. Again, peer nodes are able to detect the cell from UE measurement reporting, so it is difficult to argue that the timing of the message is critical.

Proposal: MCC to minute “the timing of the initiation of Configuration Update messages towards other eNBs is also left to implementation”.
2.5 Behaviour alignment thought the different interface? 

We noticed already a discrepancy between X2AP legacy which does not have transaction ID and EN-DC and NG-RAN Cell Activation. The proponents did not highlight any scenario or strong reason why all the interface behavior related to the Cell Activation should not be aligned. If any such scenario exists, we will be pleased to discuss it 
Proposal: X2AP LTE Legacy, X2AP EN-DC and XnAP NG-RAN Cell Activation procedures should be aligned.
To be complete on this topic, we should also notice that the following FFS over Xn (subclause 8.4.2.2) will need a pCR by next meeting: 


Editor’s Note: 
the following alignment with Energy saving should be considered when details available (tabular not yet available): If the Deactivation Indication IE is contained in Served NR Cells To Modify IE, it indicates that the concerned NR cell was switched off to lower energy consumption, and is available for activation on request from the eNB

3 Conclusion and Proposals

Based on the above discussion, it is suggested to capture a RAN3 common understanding following the outlined proposals; the proponents will submit relevant contributions for the next meeting:
· RAN3 to agree that the Deactivation Indication is used to allow reactivation on request of the peer node
· RAN3 to confirm that the status of a cell which failed to be reactive needs to be updated
· MCC to minute “when Cell Activation Response message should be sent is let to implementation”
· MCC to minute “the timing of the initiation of Configuration Update messages towards other eNBs is also left to implementation”.
· X2AP LTE Legacy, X2AP EN-DC and XnAP NG-RAN Cell Activation procedures should be aligned
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