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1. Introduction
The new WID on SON/MDT [1] support for NR was approved during RAN#84 meeting. The objective of this WID related to the energy saving are shown as follows. 
·     Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2]

In this document, we will discuss the inter-system inter-RAT energy saving. 
2. Discussion

During the study phase, the use case and solution description about energy saving were discussed, and the following conclusions are recommended:
********************************Extracted from TR 37.816 [2] ***************************************
5.6.2
Solution description

There is no further solution needed for intra-system energy saving.

1)
Inter-RAT Inter-system energy saving 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 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 providing basic coverage may request a NR 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 NR cell re-activation towards the NG-RAN node over the S1 interface and NG interface. 
<Skip irrelevant text>
5.6.3 
Conclusion

Intra-system energy saving was completed in R15.
The following features and solutions are recommended to be specified for Energy Saving as part of a Rel.16 RAN-centric DCU WI:

· Inter-RAT Inter-system energy saving solution
· Solution for calculation of data volumes for the calculation of energy efficiency for a base station
********************************Extracted from TR 37.816 ****************************************
As shown in the conclusion, the solution to the inter-system inter-RAT energy saving takes LTE mechanism as baseline. There are several cases to implement the energy saving functions: 

Case 1: When the NG-RAN node owning a capacity booster cell to decide to switch-off such cell to lower energy consumption, it will indicate the switch-off action to an eNB over the S1/NG interface.

Case 2: When the eNB decides to activate the dormant capacity booster NR cell, it will send a re-activation request to the NG-RAN node over the S1/NG interface. The NG-RAN node owning the dormant cell should normally obey the request and indicate the re-activation action to the eNB over the S1/NG interface.
For the case 1, the NG-RAN node should send the deactivation indication about the cell which indicates that the concerned cell is switched off for energy saving reasons.
Proposal 1: Deactivation indication should be sent from the NG-RAN node to the eNB to indicate that the concerned cell is switched off for energy saving reasons.
For the case 2, the eNB should send the re-activation request to the NG-RAN node when the eNB decides to activate the dormant capacity booster cell.
Proposal 2: Cells to activate list should be sent from the eNB to the NG-RAN node in order to activate the dormant capacity booster cell.
The gNB should send the activation indication about the cell which indicates that the concerned cell is switched on again when the NG-RAN node has finished the re-activation of the dormant capacity booster NR cell.
Proposal 3: Activation indication should be sent from the NG-RAN node to the eNB to indicate that the concerned cell is switched on.
In addition, as specified over Xn interface, the Activation ID should be included for request and reply messages so that the eNB can track and combine messages that pertain to a particular cell. 
Proposal 4: Activation ID should be included in order to track and combine messages that pertain a particular cell.
In currently TS 38.413, Inter-system SON Configuration Transfer IE is included in the UPLINK RAN CONFIGURATION TRANSFER message and the DOWNLINK RAN CONFIGURATION TRANSFER message between the AMF and the NG-RAN node, and the AMF will transparently transfer it from the AMF towards to the MME serving the eNB. 
In currently TS 36.413, Inter-system SON Configuration Transfer IE is included in the MME CONFIGURATION TRANSFER message and the eNB CONFIGURATION TRANSFER message between the MME and the eNB, and the MME will transparently transfer it from the MME towards to the AMF serving the NG-RAN node.

Therefore, similarly, it is proposed to reuse the Inter-system SON Configuration Transfer IE to transfer the inter-system inter-RAT energy saving related IEs. In detail, 

· The Inter-system SON Information Request IE including the cells to activate list, the activation ID and optionally the minimum activation time is introduced to activate the dormant capacity booster cell.
· The Inter-system SON Information Report IE including the cell state indication is introduced to inform the status of the concerned cells is switched off or switched on.

· The Inter-system SON Information Reply IE including the activated cells list and the activation ID is introduced to inform the action result of the concerned cells.
Proposal 5: Add Inter-system SON Information Request IE including the cells to activate list, the activation ID and optionally the minimum activation time in the Inter-system SON Information IE.
Proposal 6: Add Inter-system SON Information Report IE including the cell state indication in the Inter-system SON Information IE.
Proposal 7: Add Inter-system SON Information Reply IE including the activated cells list and the activation ID in the Inter-system SON Information IE.
3. Conclusion
Based on the discussion in this paper, we propose:
Proposal 1:
Deactivation indication should be sent from the NG-RAN node to the eNB to indicate that the concerned cell is switched off for energy saving reasons.
Proposal 2:
Cells to activate list should be sent from the eNB to the NG-RAN node in order to activate the dormant capacity booster cell.

Proposal 3:
Activation indication should be sent from the NG-RAN node to the eNB to indicate that the concerned cell is switched on.
Proposal 4:
Activation ID should be included in order to track and combine messages that pertain a particular cell.
Proposal 5:
Add Inter-system SON Information Request IE including the cells to activate list, the activation ID and optionally the minimum activation time in the Inter-system SON Information IE.
Proposal 6:
Add Inter-system SON Information Report IE including the cell state indication in the Inter-system SON Information IE.

Proposal 7:
Add Inter-system SON Information Reply IE including the activated cells list and the activation ID in the Inter-system SON Information IE.

The corresponding CRs are provided in [3] and [4].
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