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1 Introduction
During previous RAN3 meetings, further clarifications of cell management over F1 were discussed a lot [1][2][3], but no consensus were reached. This paper tried to have further discussion on cell status and cell management related procedure, and some suggestions were proposed. 
2 Discussion
2.1 Current status
In current 38.473, we firstly introduce cell activation behavior in gNB-CU UPDATE procedure, during which gNB-CU could activate a cell via update message, and gNB-DU could indicate the list of cells failed to be activated via update acknowledge message.
9.2.1.10
GNB-CU CONFIGURATION UPDATE

This message is sent by the gNB-CU to transfer updated information for a TNL association.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	…
	…
	…
	…
	…
	…
	…


Then we further introduced “Service Status” which is used by gNB-DU to inform gNB-CU about cell status in gNB-CU UPDATE procedure.
9.3.1.68
Service Status 
This IE indicates the status of a cell served by the gNB-DU. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Service State
	M
	
	ENUMERATED (In-Service, Out-Of-Service, ...)
	Indicates the Service State of the cell.. In-Service and Out-of-Service States are defined in TS 38.401 [4]. 

	Switching Off Ongoing
	O
	
	ENUMERATED (True, ...)
	This IE indicates that the gNB-DU will delete the cell after some time using a new gNB-DU Configuration Update procedure. When this IE is set to “True” the Service State IE shall be set to “In-Service”.


In addition, we also introduced “Served Cells To Add/Modify/Delete List” IE to allow gNB-DU to add/modify/delete served cells in gNB-DU UPDATE procedure and indicated to gNB-CU, while gNB-CU could activate the added cells if needed in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message. 
From these definitions, we could have a general observation that activate/deactivate/add/modify/delete is node behavior/action upon a cell, while service status is a stable cell state after the node action.
Observation 1: Activate/add/modify/delete is node behavior/action upon a cell, while “service status” is a stable cell state after the node action.

2.2 Possible ambiguities
Here a possible ambiguous point is as described in [2] that when a cell is activated, it could be in either in-service or out-of-service status, which is a tricky part actually, since when a cell is activated, it should be in in-service status unless gNB-DU indicated otherwise; if a cell is deactivated, it should be in out-of-service state; but when some errors happen to some certain cell, this cell could not provide service which would lead to a situation of being activated but out-of-service. 
· Ambiguous point: an activated cell should be in in-service status, but a sudden error might lead to out-of-service status, this would cause a transit state that an activated cell is in out-of-service state.

However, this situation should be a transit state, on one hand, gNB-DU could indicate to gNB-CU this transit state immediately upon the occurrence of an error and update with normal in-service state when fixed; on the other hand, gNB-CU or gNB-DU anyway would either deactivate or delete this cell if the error can’t be fixed immediately.

Observation 2: When a cell is activated, it should be in in-service status unless gNB-DU indicated otherwise; if a cell is deactivated, it should be in out-of-service state.
Observation 2bis: an activated cell in out-of-service state should be a transit state, which could also be reflected via gNB-DU/gNB-CU update procedure.

2.3 Suggestions 
Based on the analysis above, we could reach a clear understanding that when a cell is successfully activated, it should be considered as in-service state; if failed to be activated or deactivated, it should be considered as out-of-service state but cell was already there in gNB-DU side; a transit state of being activated but out-of-service could be managed by gNB-DU/gNB-DU update procedure which is up to network implementation.

Proposal: RAN3 to agree the understanding that a successfully activated cell should be considered as in-service state and out-of-service for failed to be activated/deactivated cell.  
Corresponding CR to 38.473 could be seen in [4] and [5] to 38.401.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1: Activate/add/modify/delete is node behavior/action upon a cell, while “service status” is a stable cell state after the node action.

Observation 2: When a cell is activated, it should be in in-service status unless gNB-DU indicated otherwise; if a cell is deactivated, it should be in out-of-service state.

Observation 2bis: an activated cell in out-of-service state should be a transit state, which could also be reflected via gNB-DU/gNB-CU update procedure. 
Proposal: RAN3 to agree the understanding that a successfully activated cell should be considered as in-service state and out-of-service for failed to be activated/deactivated cell.  
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