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1 Introduction

In RAN3#97, some discussions are carried out on cell management related functions. However, no conclusion is achieved. In this contribution, we will address this issue to discuss the necessity of cell management function.   
2 Discussion 
In general, a cell is managed by the base station. However, with CU-DU split architecture, the entity of managing a cell should be determined first. In our understanding, gNB-CU is better than gNB-DU to manage a cell. On one hand, the gNB-CU with RRC functions can generate most of system information messages of each cell [1], which includes the cell configurations common to all UEs. On the other hand, gNB-CU controls all the cells of gNB-DUs connecting to such gNB-CU. It can coordinate the configuration of the each cell, and determine the cell activation/deactivation for energy saving based on the network traffic distribution. Then, we propose:
Proposal 1: gNB-CU performs the cell management function. 

To manage a cell, gNB-CU generates the SI messages of each cell (except NR-MIB). However, gNB-DU takes the responsibility of transmitting all SI messages to the UE. So, the cell management function should include the procedure to transmit the encoded SI messages and update them (if necessary) from gNB-CU to gNB-DU, i.e., cell configuration update procedure, as shown in Fig. 2.
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Fig. 2 Cell configuration update procedure 

In this procedure, after generating SI messages, the gNB-CU can send them to gNB-DU for transmission. Such SI messages may be newly generated if a new cell starts the operation, or may be updated because of the gNB-CU/DU configuration update [2]. On the other hand, as in TS38.401, the scheduling of SI messages is carried out in the gNB-DU; while the scheduling may need coordination among cells by gNB-CU. Thus, gNB-CU can generate or update the scheduling information of each SI message. Then, we propose
Proposal 2: The cell configuration update procedure is used to transmit/update SI messages and the corresponding scheduling information from gNB-CU to gNB-DU. 

Normally, with CU-DU split framework, multiple gNB-DUs can connect to the same gNB-CU, and a gNB-CU can manage multiple cells. Due to the traffic fluctuation and the potential uneven traffic distribution among cells, some cells can be switched on/off. Thus, the gNB-CU can determine the cell activation/deactivation to leverage the energy consumption and cell coverage. With this consideration, the cell management function can include the cell activation/deactivation procedures, as shown in Figs. 2&3 
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Fig. 2 Cell activation procedure
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Fig. 3 Cell deactivation procedure

For cell activation procedure, since such cell is a new cell in the operation status, the gNB-CU may transmit the SI messages and the corresponding scheduling information in CELL ACTIVATION REQUEST message to gNB-DU if gNB-DU does not store SI messages. For cell deactivation procedure, the gNB-CU can indicate the cell(s) needing to be switched off to the gNB-DU in CELL DEACTIVATION REQUEST message. 

Proposal 3: The cell activation and deactivation procedures are used to switch on/off cell(s).  
In our discussion paper [2], the gNB-CU/DU configuration update procedures are introduced to exchange SI parameters between gNB-CU and gNB-DU. There may be some thoughts that the cell configuration update procedure can be combined with gNB-CU/DU configuration procedures since both are related to SI. However, in our understanding, either the gNB-CU or gNB-DU configuration update procedure is just used for updating part of SI parameters (i.e., parameters specific to either gNB-CU or gNB-DU). To generate the whole cell configuration, the SI message should be generated. In other words, the gNB-CU/DU configuration update procedures are used to help the SI message generation. After all SI parameters are updated, the cell management is used to update the whole cell configuration. Thus, we propose

Proposal 4: the gNB-CU/DU configuration update procedures and the cell configuration update procedure should be independent procedures. 
3 Conclusions
In this contribution, we discuss cell management function, and we propose:
Proposal 1: gNB-CU performs the cell management function.
Proposal 2: The cell configuration update procedure is used to transmit/update SI messages and the corresponding scheduling information from gNB-CU to gNB-DU.
Proposal 3: The cell activation and deactivation procedures are used to switch on/off cell(s).
Proposal 4: the gNB-CU/DU configuration update procedures and the cell configuration update procedure should be independent procedures.
References

[1] R3-173845, Discussions on system information in CU-DU split, Samsung, RAN3#97bis.

[2] R3-173859, Discussions on gNB-CU/DU configuration update procedures, Samsung, RAN3#97bis. 

Text Proposal for TS38.401
---------------------------- Start of TP ---------------------------
10.3.2.2.X
Cell management function
This function allows transmitting and updating SI message and the corresponding scheduling information of each cell from gNB-CU to gNB-DU, and also to activate and deactivate the cell(s). 
---------------------------- End of TP ---------------------------
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