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Introduction
The cell management over the F1 interface is handled via the F1 Setup and Configuration Update procedures. However, there are still a few ambiguous points that may lead to interoperability issues. 
1. The first point is related to the use of the “cells failed to activate list” in the gNB-CU Configuration Update Acknowledge message. It is not clear what the behaviour of the gNB-CU could be when receiving a list of cells that failed to activate. Therefore, we propose to either (1) remove this list or (2) clarify the meaning and the actions at the gNB-CU side. 
2. The second point is related to the fact that the gNB-DU is not able to inform the gNB-CU about the status of the cells: e.g., in case of a temporary problem that causes to stop transmission over the air or in case of a scheduled switch-off for maintenance. For this purpose, we propose the introduction of a new class-2 cell status reporting procedure. 
In the following, we elaborate further on the need for the proposed changes. 
Discussion
First, we elaborate on the “cells failed to activate list”; then we discuss the new cell status reporting procedure. 
Cells failed to activate list
The gNB-CU Configuration Update Acknowledge message includes a “cells failed to activate list”. The usage is explained in high level in section 8.5 in TS 38.401. If the gNB-DU receives a gNB-CU Configuration Update message requesting the activation of a given cell, and if the gNB-CU fails to activate this cell, it will report the failure using the “cells failed to activate list”.
However, the following issue is not clarified in the specifications: 
· What is the status of a cell that failed to activate? 
There are two possible answers to this question: (1) either the cell is inactive or (2) the cell is deleted. 
1. If the cell is inactive, it means that the gNB-CU can decide to send a further gNB-CU Configuration Update and try to activate the cell again. However, the gNB-CU does not know if/when the cell can be activated because it does not know the entity of the failure at the gNB-DU side. Of course, the gNB-DU provides a cause value for the failure, but a cause value cannot be specific enough to enable the gNB-CU to take a decision on when/if to re-try to activate the cell. Therefore, it is expected that this approach could cause a lot of problems during network operation. 
2. If the cell is deleted, the gNB-CU will remove all the related cell information and will not try to activate the cell again. The gNB-DU will need to re-add the cell using the gNB-DU Configuration Update procedure before the gNB-CU can make another activation attempt. In this case, the network behaviour seems more stable, so option 2 is in general better than option 1. However, option 2 is still inefficient in case of temporary failure. The reason is that removing and re-adding the cell over the F1 takes time and is not always desirable in case of temporary failures.
Based on the above considerations we believe that it is better to remove the “cells failed to activate list” in the gNB-CU Configuration Update Acknowledge message, and instead rely on a new cell status reporting procedure to indicate the status of the cells over the F1 interface. A CR proposing to remove the “cells failed to activate list” is provided in R3-184102.
If this CR is not agreeable, then we still prefer to clarify that cells that failed to activate should be deleted by the gNB-CU (i.e., option 2 as per discussion above).  
Proposal 1: 	Remove the “cells failed to activate list” in the gNB-CU Configuration Update Acknowledge message.
Proposal 1b: 	If proposal 1 is not agreeable, clarify that the cells that failed to activate shall be deleted at the gNB-CU.
Cell status reporting 
Currently, the gNB-DU has no means to inform the gNB-CU about a temporary cell failure that causes to stop serving UEs and/or transmitting over the air. The only possibility is for the gNB-DU to delete the cell using the gNB-DU Configuration Update procedure. However, as explained also above, this procedure is not effective in case that the failure is temporary: removing and re-adding a cell is a complex configuration procedure. If the gNB-DU needs to remove/add cells frequently a lot of signalling will be generated and a lot of processing power at the nodes will be wasted only for configuring cell parameters, causing inefficiencies. 
Another issue is related to the handling of scheduled maintenance operations at the gNB-DU that require shutting down cells, such as software upgrade and/or re-configurations that require O&M intervention. Again, currently the only solution for the gNB-DU is to delete the affected cells over the F1 interface. In case that the cells are serving UEs, the question can be raised about what happens to these UEs.
· In case that the cell is switched off immediately by the gNB-DU when deleting the cell, the connected UEs cannot reach the network any longer. The UEs will lose connectivity and trigger RLF procedure to connect to a different cell in the same or a different gNB-DU. This mechanism is inefficient, and it causes a service disruption that may affect the end-user experience for the affected UEs. Therefore, it should be avoided at least for scheduled maintenance cases.
· A more efficient approach could be that the gNB-DU informs the gNB-CU using the cell status reporting function about the fact that the cell is going to be switched-off. This will give the opportunity to the gNB-CU to contact the connected UEs before the cell is switched-off and therefore avoid RLF. For example, the gNB-CU can issue a handover command toward other cells in the same or a different gNB-DU, or it can send an RRC release message to release the connection for the affected UEs. This mechanism is more efficient, and it does not affect the end-user experience.
Proposal 2: 	Introduce a new class-2 procedure: “Cell Status Report”. The gNB-DU can report the status of a cells as: active, inactive, shutting-down.
Note that the with the introduction of the new Cell Status Report procedure, the “Active Cell List” in the gNB-DU Configuration Update message is not needed anymore. Therefore, we propose removing it. 
Proposal 2b: 	If proposal 2 is agreed, then the Active Cell List in the gNB-DU Configuration Update message is not necessary.
[bookmark: _GoBack]a list of active cells A CR covering both proposals 1 and 2 is provided in R3-184102.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed cell management over F1.  
Proposal 1: 	Remove the “cells failed to activate list” in the gNB-CU Configuration Update Acknowledge message.
Proposal 1b: 	If proposal 1 is not agreeable, clarify that the cells that failed to activate shall be deleted at the gNB-CU.


Proposal 2: 	Introduce a new class-2 procedure: “Cell Status Report”. The gNB-DU can report the status of a cells as: active, inactive, shutting-down.
Proposal 2b: 	If proposal 2 is agreed, then the Active Cell List in the gNB-DU Configuration Update message is not necessary.


