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1	Introduction
In RAN3 #101 meeting, the cell management over the F1 interface was discussed in detail. The cell management over the F1 interface is handled via the F1 Setup, gNB-CU Configuration Updata and gNB-DU Configuration Update procedures. 
In this paper, procedures of cell management are further examined.  And some modifications of messages are put forward.
2	Discussion
2.1 Cell addition and deletion
There are 2 cases for the procedure of cell add/modification/deletion which can be shown below:
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Fig.1. F1 Setup Procedure [3]
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Fig.2. gNB-DU Configuration Update Procedure [3]

By the two procedures, gNB-CU is synchronized with gNB DU of cell addition/deletion.  And based on the knowledge, gNB-CU starts the procedures of cell activation and deactivation which will be discussed below.
Observation1: gNB-DU decides on cell addition/deletion, while gNB-CU starts cell activation/deactivation.
Observation2: gNB-CU can only activate or deactivate a cell that has been added by a gNB-DU.
2.2 Existing procedures to support cell activation/deactivation 
As observed in [1], there are 3 possible procedures for cell activation/deactivation. 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.
A. F1 setup Response when F1 setup: The gNB-DU sends an F1 Setup Request message to the gNB-CU including a list of cells (e.g. cell 1, 2, 3) that are configured and ready to be activated. And then The gNB-CU sends an F1 Setup Response message to the gNB-DU that optionally includes a list of cells to be activated (e.g. cell 1,2). How to handle cell3 in gNB-DU and gNB-CU? It is natural that both consider cell3 as inactive. However,to avoid other thinking, it is better to capture in TS 38.401 on state of the cells not activated by F1 Setup Response.
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Fig.3. example of cell activation via F1 Setup Procedure
After F1 setup RSP，gNB-DU activates cells accordingly. And subsequently, the gNB-DU may initiate 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 should be able to 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. [3]
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Fig. 4. gNB-CU Configuration Update procedure [3]
As observed, the cells could be activated or deactivated by the gNB-CU configuration update procedure.
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 Fig. 5. gNB-DU Configuration Update procedure to activate cells [1,3]
As illustrated in Fig.5., by gNB-DU confiugration update procedure, gNB-CU can also activate cells via gNB-DU Configuration Update ACK[1][3]. Moreover, it is observed that gNB-CU may also want to deactivate one or more activated cells, which may be based on cell information updated by the gNB-DU. The reason for deactivation could be, e.g. when a new cell has overlapping coverage with the previous activated cells and with adequate capacity.  However, there is not yet IE for cell deactivation in the gNB DU configuration update ACK.
Proposal2:　Add Cells to be Deactivated List Item into gNB DU configuration update ACK messages. 
2.3 Enhanced procedures to acknowledge cell activation/deactivation
In Fig.3. and Fig.5. , the F1 setup procedure and the gNB-DU configuration update procedure, the 2nd message can start cell activation and deactivation. However, as observed, if the gNB-DU fails to activate or deactivate a cell, another gNB-DU Configuration Update procedure is needed to resolve possible misunderstanding between gNB-CU and gNB-DU. 
Obseravation3: A gNB-DU Configuration Update procedure is always needed after cell activation/deactivation by the F1 Setup procedure and gNB-DU Configuration Update procedure, so as to resolve possible issues of cells failed to be activated by gNB-DU. 
After gNB-DU has completed the cell activation and deactivation, another gNB-DU configuration update shall be introduced to acknowledge cell activation/deactivation, which means another two messages shall be sent between gNB-CU and gNB-DU. However it seems enough to have an extra class 1 procedure to complete the acknowledgement. 
Solution 1: introduce another one message to acknowledge cell activation/deactivation by F1 Setup Response and gNB-DU Confiugration Update ACK. We give a temporary name of “ gNB-DU configuration complete”  for this message, so the procedure will be below：  
A. Enhanced F1 setup procedure： 
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Fig.6. A new F1 setup procedure for cell activation/deactivation acknowledgement
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Fig.7. A new gNB-DU Configuration Update  procedure for cell activation/deactivation acknowledgement
Solution 2: redefine function of gNB-CU Configuration update and gNB-DU Configuration update. The gNB-CU Configuration update procedure is only used for in cell activation and deactivation, while  the F1 Setup Procedure and gNB-DU Configuration update procedure is only used for cell addition / deletion /modification.  
Proposal 3: RAN3 to agree on one of the options to effectively acknowledge cell activation and deactivation.
3	Conclusions
Observation1: gNB-DU decides on cell addition/deletion, while gNB-CU starts cell activation/deactivation.
Observation2: gNB-CU can only activate or deactivate a cell that has been added by a gNB-DU.
Obseravation3: A gNB-DU Configuration Update procedure is always needed after cell activation/deactivation by the F1 Setup procedure and gNB-DU Configuration Update procedure, so as to resolve possible issues of cells failed to be activated by gNB-DU. 
Proposal 1: Cells in F1 setup request but not activated in F1 setup Response shall be inactive until they are activated again.
Proposal2: Add Cells to be Deactivated List Item into gNB-DU configuration update ACK messages [4]. 
Proposal 3: RAN3 to agree on one of the options to effectively acknowledge cell activation and deactivation.
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[bookmark: _Toc525566577]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. Cells in F1 Setup Request but not included in the list of cells to be activated in F1 Setup Response shall be considered inactive until they are activated again. If the gNB-DU succeeds to activate the cell(s), then the cells become operational. If the gNB-DU fails to activate some cell(s), the gNB-DU may initiate 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 should be able to 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 be 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-CU Configuration Update Acknowledge message that optionally includes a list of cells that failed to be activated, the gNB-CU regards the cells as inactive. 
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 1:	In case that the F1 Setup Response is not used to activate any cell, step 2 may be performed after step 3.
Over the F1 interface between a gNB-CU and a gNB-DU pair, the following two cell states are possible:
-	Inactive: the cell is known by both the gNB-DU and the gNB-CU. The cell shall not serve UEs;
-	Active: the cell is known by both the gNB-DU and the gNB-CU. The cell should be able to serve UEs.
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 does not reattempt to send gNB-CU Configuration Update message for activating the cells that the gNB-DU has reported as failed to activate and as inactive.
NOTE 2:	If one or more cells become unavailable, the gNB-DU deletes them and reports them in the gNB-DU Configuration Update.
End of Text Proposal to TS 38.401
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