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1	Introduction	
[bookmark: _Toc474247438]At RAN3#97 meeting, the gNB-DU start-up and cell activation procedure was discussed. It was agreed that gNB-DU and its cells are configured by OAM. Meanwhile, regarding gNB-DU start-up flow, [1] is endorsed as basis for further discussion and selection between two candidate options were described, i.e. cell activation via F1 Setup and cell activation via F1 setup plus additional procedure.      

[bookmark: _GoBack]This paper first emphasizes the benefits and requirements to support cell deactivation/reactivation via F1 signaling for energy saving and further discusses the potential procedures.
2	Discussion
[bookmark: _Toc474247441][bookmark: _Toc479931163][bookmark: _Toc479931991]Energy Saving has long been discussed since Rel-10 and in [2] the energy saving solution is described as below:     
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 a E-UTRAN cell providing additional capacity, to be switched off when its capacity is no longer needed and to be re-activated on a need basis. The basic coverage may be provided by E-UTRAN, UTRAN or GERAN cells. When the boosters recover from the sleep mode, cell activation messages are used to restart the boosters and cell parameters are restored.      
As energy saving becomes an essential network element for mobile network OPEX reduction, it is natural that the energy saving function should be also supported in the split gNB-CU/gNB-DU architecture. Therefore, solution for energy saving support should be designed for the new NG-RAN architecture.    
As defined in [3], “One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates F1 interface connected with the gNB-CU.”  If a gNB-DU supports several cells, maybe part of its cells are in sleep mode. Those dormant cells should be capable to be re-activated via messages from the gNB-CU.         
Observation 1: Energy saving oriented information exchange between gNB-DU and gNB-CU is needed     
Proposal 1: Cell deactivation and reactivation should be supported by F1 signalling.    
The CU controlled cell deactivation and reactivation procedures and adjacent gNB initiated cell reactivation procedure are illustrated in Figure 1 and Figure 2, respectively.
As shown in Figure 1, first, during gNB-CU startup, the gNB-CU is configured by gNB-CU OAM with the ability of cell deactivation / reactivation and the policy to make the cell deactivation / reactivation decisions. Meanwhile, the gNB-DU is configured by gNB-DU OAM the policy of load status report to gNB-CU, so as to help gNB-CU make the cell deactivation/reactivation decisions. After setup of the F1 interface and the cells, the gNB-DU gathers radio resource usage information and sends to the gNB-CU its load status according to the policy configured by its OAM. Based on report from the gNB-DUs, and may also interaction from neighbor gNBs, the gNB-CU makes the energy saving decisions. Upon its decisions, the gNB-CU sends to corresponding gNB-DUs the energy saving command, which may be carried by a GNB-CU CONFIGURATION UPDATE message, and acknowledged by the gNB-DU with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message. After that, the gNB-CU sends its configuration update information to its neighbor gNBs.  
The procedure for neighbor gNB initiated cell reactivation is similar to CU controlled cell reactivation except for the different triggers. In both scenarios, gNB-CU configuration update procedure can be applied.
Proposal 2: The gNB-CU configuration update procedure should be considered to support cell deactivation/reactivation
           


Figure 1 CU controlled energy saving procedure


Figure 2 Neighbour gNBs initiated cell reactivation procedure

3	Conclusions
This paper discusses the procedure of cell deactivation/reactivation for energy saving purpose and made the following proposals,
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Observation 1: Energy saving oriented information exchange between gNB-DU and gNB-CU is needed     
Proposal 1: Cell deactivation and reactivation should be supported by F1 signalling.    
Proposal 2: The gNB-CU configuration update procedure should be considered to support cell deactivation/reactivation
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