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1
Introduction
In RAN3#101bis, cell state handling over F1 was agreed in [1] and  [2]  as basic concept. Based on the concept, this contribution analyzes further on  issues and propose possible correction .

2
Discussion
2.1 Current agreement
[1] was agreed in last RAN3. It can be illustrated as follows.
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Figure 1 Current Cell State transition

Based on this, following section is discussed possible issues.

2.2 Treatment on Cells Failed to be activated
This IE is added to indicate whether cell cannot be activated or not. However, considering state transition, it seems something strange; It doesn’t indicate status change itself but the cell is still in the status nevertheless all other cases indicates status change. Thus, this IE is meaningless.

Observation 1: Different from other indications, Cells Failed to be activated is meaningless as it  indicates the status of the cell is not changed.

Fortunately, this IE is optional IE. So, it would be better to clarify this IE is not used in this release instead of removing this IE (it makes non backward compatible change.)

Proposal 1: RAN3 to clarify Cells Failed to be activated IE  is not used in this release
2.3 When to be delete a cell which was previously indicated as Switching off Ongoing)
It was raised  in RAN3#101 that gNB-DU cannot know when to delete a cell previously indicated as Switching off Ongoing from gNB-DU to gNB-CU as no indication is defined from gNB-CU to gNB-DU whether gNB-CU is ready  (e.g.  the completion of moving every UEs to other cell  to avoid sudden loss of connection )
Observation 2: gNB-DU cannot know when to delete a cell previously indicated as Switching off Ongoing as no indication is defined whether gNB-CU is ready.

And, the issue is still there as RAN3 concentrated to align the basic principle in RAN3#101bis. So, the solution on this in [4] was not discussed well In [4] following was mentioned.

For this issue,  the gNB-DU needs to know  when to delete a cell previously indicated as Switching off Ongoing from gNB-DU to gNB-CU. So, simple way is to define  indication to acknowledge gNB-DU whether the cell is ready to be deleted as such IE is not defined in current specification.
Observation 3: The simplest solution is to indicate from gNB-CU to gNB-DU whether the cell is ready to be deleted

Considering gNB-DU indicates several cells as Switching off Ongoing, the timing ready to be deleted may be different between cells. Thus, it should be indicated not only over  GNB-DU CONFIGURATION UPDATE ACK but also over GNB-CU CONFIGURATIOIN UPDATE.

Proposal 2:RAN3 to define an IE to indicate gNB-DU whether the cell is ready to be deleted not only over  GNB-DU CONFIGURATION UPDATE ACK but also over GNB-CU CONFIGURATIOIN UPDATE.
Note that gNB-DU cannot wait for the indication from gNB-CU in some case. So, gNB-DU should not be mandated to wait the indication.
Proposal 3:RAN3 not to mandate gNB-DU to wait the indication before deleting the cell as gNB-DU may not be able to wait it in some cases.
2.3 Figure on Cell State transition
It would be difficult to understand overall cell state transition by just reading text in TS38.401. Thus, it would be helpful if RAN3 agrees to capture the figure which illustrates the cell state transition 

(Note that there are several similar figures to assist understanding in TS36.300 e.g. “Figure 22.1-1: Ramifications of Self-Configuration /Self-Optimization functionality”)
Observation 4: It would be better  to capture cell state transition figure in TS38.401 to assist reader’s understanding.
Proposal 4: RAN3 to capture cell state transition figure in TS38.401.
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Figure 2 Cell State transition (Modified based on Proposal 1 and 2)

3
Conclusion
This contribution analyzes further on  issues and propose possible correction based on agreement in RAN3#101bis (i.e. [1] and [2]) 
Following observations and proposals are obtained.

Observation 1: Different from other indications, Cells Failed to be activated is meaningless as it  indicates the status of the cell is not changed.

Proposal1: RAN3 to clarify Cells Failed to be activated IE  is not used in this release
Observation 2: gNB-DU cannot know when to delete a cell previously indicated as Switching off Ongoing as no indication is defined whether gNB-CU is ready.

Observation 3: The simplest solution is to indicate from gNB-CU to gNB-DU whether the cell is ready to be deleted

Proposal 2:RAN3 to define an IE to indicate gNB-DU whether the cell is ready to be deleted not only over  GNB-DU CONFIGURATION UPDATE ACK but also over GNB-CU CONFIGURATIOIN UPDATE.
Proposal 3:RAN3 not to mandate gNB-DU to wait the indication before deleting the cell as gNB-DU may not be able to wait it in some cases.
Observation 4: It would be better  to capture cell state transition figure in TS38.401 to assist reader’s understanding.
Proposal 4: RAN3 to capture cell state transition figure in TS38.401.
Corresponding TP against TS 38.401(current official version) is available in annex and corresponding CR against TS38.473 is available in [5].
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Annex TP against TS38.401
-------Unchanged sections are omitted-------

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.
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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. 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.

NOTE1:
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.

NOTE2:
If one or more cells become unavailable, the gNB-DU deletes them and reports them in the gNB-DU Configuration Update.
Following figure illustrates the cell state transition over F1.
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Figure 8.5-2: Cell State Transition
-------Unchanged sections are omitted-------
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