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Introduction
In this contribution, we analyse the case of cell activation failure and we propose to introduce some clarifications in the stage-2 specifications to describe the gNB-DU and gNB-CU behaviour. 
Discussion
At the last RAN3 meeting, it was agreed to introduce an Active Cell List IE in the gNB-DU Configuration Update message. The Active Cell List IE is used to report the cells that are currently active in the gNB-DU. As indicated in the abnormal condition text for the F1 Setup and the gNB-DU Configuration Update procedures in TS 38.473, the gNB-DU shall send the gNB-DU Configuration Update message with the Active Cell List IE in case that it failed the activation of cells that the gNB-CU requested via the F1 Setup Response or the gNB-DU Configuration Update Acknowledge messages. However, the text per-se is not sufficient to explain the behaviour of the gNB-DU and the gNB-CU in case of cell failure. Some additional clarifications may be needed in the stage-2 specification to illustrate the behaviour in case that one (or more) cell fails.
Observation 1:	Some clarifications are needed to illustrate the gNB-DU and gNB-CU behaviour in case of cell activation failure.  
Once the gNB-DU receives a request from the gNB-CU to activate a cell, the gNB-DU shall try to activate it. 
· If the cell activation request was sent via the F1 Setup Response or the gNB-DU Configuration Update Acknowledge message and if the gNB-DU does not succeed to activate the cell, then the gNB-DU shall send the gNB-DU Configuration Update message with the Active Cell List IE indicating the cells that are active (i.e., the cells for which the gNB-DU is striving to broadcast system information and serve UEs). The gNB-DU may also delete the cells that failed activation and report it in the Served Cells to Delete Item IE in the gNB-DU Configuration Update message. The gNB-CU removes the information for the deleted cell and it does not try to activate it again, unless the gNB-DU re-adds the cell (i.e., using another gNB-DU Configuration Update message). The gNB-DU may also inform the O&M that problems with the cells have been detected.  
· If the gNB-DU succeeds to activate the cell, it shall try to keep it active until an indication is received from the gNB-CU that the cell shall be de-activated (i.e., the gNB-DU shall not deactivate the cell).
Proposal 1:	Capture the description above for the gNB-DU and gNB-CU behaviour in case of cell activation failure in the stage-2 specifications in TS 38.401 (section 8.5). 
In addition to the clarifications above, we believe that it is beneficial for interoperability reasons to clearly define the possible states of a cell over the F1 interface and the corresponding cell state transitions. One may claim that the cell states and state transitions can be inferred by current stage-2 (TS 38.401) and stage-3 (TS 38.473) signalling. However, having clear definitions makes the specifications clearer and reduce the risks of misunderstandings that can lead to interoperability issues.   
Over the F1 interface between a gNB-CU and a gNB-DU pair, the following three cell states are possible (note the naming of the cell state can be further discussed):
· Not-Ready: the cell is known only by the gNB-DU;
· Inactive: the cell is known by both the gNB-DU and the gNB-CU. The cell shall not broadcast system information and it shall is not serve UEs;
· Active: the cell is known by both the gNB-DU and the gNB-CU. The cell shall strive to broadcast system information and serve UEs (or be ready to serve UEs).
Apart for cells that are in Not-Ready state, the gNB-CU decides whether the cell state should be Inactive or Active. The gNB-CU can request the gNB-DU to change the cell state using the F1 Setup Response, the gNB-DU Configuration Update Acknowledge, or the gNB-CU Configuration Update messages. The gNB-DU can confirm (or reject) a request to change the cell state using the gNB-DU Configuration Update or the gNB-CU Configuration Update Acknowledge messages. The gNB-CU considers the state of the cell active (or inactive) after having sent the F1 Setup Response, the gNB-DU Configuration Update Acknowledge, or the gNB-CU Configuration Update message with the cell activation (or deactivation) request.
If maintenance is required for one of the cells in the gNB-DU or a significant problem is detected that does not make it possible to keep the cell active anymore, the gNB-DU should delete the cell and report it in the gNB-DU Configuration Update message. The gNB-CU shall then delete the cell information and it shall not try to activate the cell again, unless the gNB-DU re-adds the cell later (e.g., with another gNB-DU Configuration Update message). At the end of this procedure, the cell state is Not-Ready.
There are several transition states for a cell. A transition state is a temporary state where there is a mismatch between the cell state in the gNB-DU and in the gNB-CU. Some examples of cell transition states are shown in table 1 below for illustration.
Table 1 Transition states for a cell on F1.
	gNB-DU
	gNB-CU
	scenario

	Inactive
	-
	During F1 Setup / gNB-DU Configuration when the gNB-DU adds new cells. 
Final state after the procedure is terminated: Inactive.

	Inactive
	Active
	During F1 Setup / gNB-DU Configuration Update / gNB-CU Configuration Update when the gNB-CU requests to activate cells. 
Final state after the procedure is terminated: Active.

	Not-Ready
	Active
	During gNB-DU Configuration Update when the gNB-DU wants to delete cells.
Final state after the procedure is terminated: Not-Ready.

	Active
	Inactive
	During gNB-CU Configuration Update when the gNB-CU requests to de-activate cells. 
Final state after the procedure is terminated: Inactive



Based on the above discussion, we conclude with the following proposal. 
Proposal 2:	Capture the description above for the cell states a TS 38.401 (in a new sub-clause).  
Conclusion 
In this contribution, we discussed the gNB-DU and gNB-CU behaviour in case of cell failure.
Proposal 1:	Capture the description above for the gNB-DU and gNB-CU behaviour in case of cell activation failure in the stage-2 specifications in TS 38.401 (section 8.5).
Proposal 2:	Capture the description above for the cell states a TS 38.401 (in a new sub-clause).  
Annex 1: TP for the SA BL CR to TS 38.473
Start of Text Proposal 1 for TS 38.401
[bookmark: _Toc504000437]8.5	F1 Startup and cells activation
This function allows to setup the F1 interface between a gNB-DU and a gNB-CU and it allows to activate the gNB-DU cells.


Figure 8.5-1: F1 startup and cell activation
0. The gNB-DU and its cells are configured by OAM in the F1 pre-operational state. The gNB-DU has TNL connectivity toward the gNB-CU.
1. The gNB-DU sends an F1 Setup Request message to the gNB-CU including a list of cells that are configured and ready to be activated. 
2. In NG-RAN, the gNB-CU ensures the connectivity toward the core network. For this reason, the gNB-CU may initiate either the NG Setup or the gNB Configuration Update procedure towards 5GC.
3. The gNB-CU sends an F1 Setup Response message to the gNB-DU that optionally includes a list of cells to be activated. If the gNB-DU succeeds to activate the cell(s), then the cells become operational. The gNB-DU keeps the cell(s) active until an indication is received from the gNB-CU that the cell(s) should be de-activated. If the gNB-DU fails to activate some cell(s), the gNB-DU may initiates the gNB-DU Configuration Update procedure towards the gNB-CU. The gNB-DU includes in the gNB-DU Configuration Update message the cell(s) that are active (i.e., the cell(s) for which the gNB-DU is striving to broadcast system information and serve UEs). The gNB-DU may also indicate that the cell(s) that failed to activate should be deleted, in which case the gNB-CU removes the corresponding cell(s) information.
4. The gNB-CU may send a gNB-CU Configuration Update message to the gNB-DU that optionally includes a list of cells to activated, e.g., in case that these cells were not activated using the F1 Setup Response message. 
5. The gNB-DU replies with a gNB-DU Configuration Update Acknowledge message that optionally includes a list of cells that failed to be activated. 
6. The gNB-CU may initiate either the Xn Setup towards a neighbour NG-RAN node or the EN-DC X2 Setup procedure towards a neighbour eNB.
NOTE:	In case that the F1 Setup Response is not used to activate any cell, step 2 may be performed after step 3.
8.5.1	Cells Management
Over the F1 interface between a gNB-CU and a gNB-DU pair, the following three cell states are possible:
· Not-Ready: the cell is known only by the gNB-DU;
· Inactive: the cell is known by both the gNB-DU and the gNB-CU. The cell shall not broadcast system information and it shall is not serve UEs;
· Active: the cell is known by both the gNB-DU and the gNB-CU. The cell shall strive to broadcast system information and serve UEs (or be ready to serve UEs).
Apart for cells that are in Not-Ready state, the gNB-CU decides whether the cell state should be Inactive or Active. The gNB-CU can request the gNB-DU to change the cell state using the F1 Setup Response, the gNB-DU Configuration Update Acknowledge, or the gNB-CU Configuration Update messages. The gNB-DU can confirm (or reject) a request to change the cell state using the gNB-DU Configuration Update or the gNB-CU Configuration Update Acknowledge messages. The gNB-CU considers the state of the cell active (or inactive) after having sent the F1 Setup Response, the gNB-DU Configuration Update Acknowledge, or the gNB-CU Configuration Update message with the cell activation (or deactivation) request.
If maintenance is required for one of the cells in the gNB-DU or a significant problem is detected that does not make it possible to keep the cell active anymore, the gNB-DU should delete the cell and report it in the gNB-DU Configuration Update message. The gNB-CU shall then delete the cell information and it shall not try to activate the cell again, unless the gNB-DU re-adds the cell later (e.g., with another gNB-DU Configuration Update message). At the end of this procedure, the cell state is Not-Ready.
There are transition states for a cell. A transition state is a temporary state where there is a mismatch between the cell state in the gNB-DU and in the gNB-CU. 

End of Text Proposal for TS 38.401
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