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1
Introduction
In RAN3#101, cell state handling over F1 was discussed [1] and chairman note [2] captures to continue to discuss it. This contribution discusses the issue on cell state handling and proposes possible solution.

2
Discussion
2.1 Background
In current TS38.401v15.3.0[3], following is described. 

-------Start of Quotation from [3]-------

8.5
F1 Startup and cells activation

--------Omitted--------

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.
-------End of Quotation from [3]-------

From above, following observation can be obtained.

Observation 1: Current TS38.401 specifies following concept.

Concept 1: gNB-DU makes cell addition/deletion.

Concept 2:gNB-CU makes decision for cell state change (i.e. activation/deactivation) and gNB-DU confirm or reject it
It makes clear separation of role between gNB-CU and gNB-DU as there is no overlapped action between them. So, it is suitable for inter-vendor operation.

Observation 2: The current concept is suitable for inter-vendor operation as the role for cell handling is clearly splitted between gNB-CU and gNB-DU

On the other hand,  in last meeting, following two issues were raised. 

The first issue is 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 for the completion of moving every UEs to other cell [4]. (If “Switching off Ongoing” is indicated, gNB-CU is assumed to move every UEs to other cell to keep the connection. )

The second issue is that gNB-CU cannot differentiate the cell state by GNB-CU CONFIGURATION UPDATE ACK. whether the cell is already activated or  is still being tried to be activated as GNB-CU CONFIGURATION UPDATE ACK. can include only Cells Failed to be Activated List[1]. 

Observation 3: In current specification, there are following two issues.

Issue 1: gNB-DU is not sure when to be delete a cell which was previously indicated as Switching off Ongoing. 

Issue 2: gNB-CU cannot differentiate whether a cell is already activated or is being tried  to be  activated by gNB-CU CONFIGURATION ACK. 

Following figure illustrates the Cell state transition and the issue. 
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Figure 1 Cell state transition and corresponding issues.

2.2 On Issue 1(when to be delete a cell which was previously indicated as Switching off Ongoing)
For issue 1, 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.
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 1: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 2: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 On Issue 2(Differentiation whether a cell is already activated or is being tried  to be  activated by gNB-CU CONFIGURATION ACK.)
Firstly it would be beneficial to describe why such issue happens in current TS38.473 [5]. 

-------Start of Quotation from [5]-------

9.2.1.11
GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-DU to a gNB-CU to acknowledge update of information for a TNL association.

Direction: gNB-DU ( gNB-CU
	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 Failed to be Activated List
	
	0..1
	
	List of cells which are failed to be activated
	YES
	reject

	>Cells Failed to be Activated Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cause
	M
	
	9.3.1.2
	
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	gNB-CU TNL Association Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	gNB-CU TNL Association Failed to Setup Lis
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Failed To Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	
	

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	>>Cause
	M
	
	9.3.1.2
	
	
	


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the gNB-CU and the gNB-CU. Value is 32.


-------End of Quotation from [5]-------

As shown above, GNB-CU CONFIGURATION UPDATE includes only Cells Failed to be Activated List. So, gNB-CU cannot know explicitly whether the cell is already activated or  is still being tried to be activated. It may cause some trouble as gNB-CU cannot know which cell is exactly active now. That’s why issue2 exists in current speficiation.
Before going to solution, it would be beneficial to discuss whether further differentiation is required. Considering the failure case, Cells Failed to be Activated is not clear whether the failure is temporal failure or static failure. In former case, gNB-CU should be allowed to reattempt regardless agreed text in last meeting in TS38.401 [4]. And, in latter case, the gNB-CU should not reattempt .
-------Start of Quotation from [3]-------

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.
-------End of Quotation from [3]-------

Proposal3: RAN3 to clarify TS38.401 not to reattempt to activate the cells with static failure.

Furthermore, the state change may not be occurred at once if several cells are ordered to be activated. So, such information should be carried not only over GNB-CU CONFIGURATION UPDATE ACK. but also over GNB-DU CONFIGURATION UPDATE. 

Based on above, following proposal is obtained.

Proposal4: RAN3 to define interface  differentiating  following cell state over both GNB-CU CONFIGURATION UPDATE ACK. and GNB-DU CONFIGURATION UPDATE.

-Active (Including successfully activated)

-Inactive but currently trying to be activated.

-Inactive (Including  failed to be activated with  temporal failure) 

-To be deleted (Including  failed to be activated with static failure)

Note that  logically following state can be described but  not need to be indicated .

-Active but currently trying to be deactivated:  Not assumed to take some time to deactivate any cell. 

-Active but failed to be deactivated with temporal failure: Not assumed to fail to deactivate any cell
As mentioned above, the both GNB-CU CONFIGURATION UPDATE ACK. and GNB-DU CONFIGURATION UPDATE needs to indicate such state. However, current format of indication of cells are very different. So, there would be  two choices (1) Align format of these two messages with non-backward compatible change (2) Allow different format of these messages with backward compatible change

Proposal5: RAN3 to choose an option from following two ways for GNB-CU CONFIGURATION UPDATE ACK. and GNB-DU CONFIGURATION UPDATE.
(1) Align format of these two messages with non-backward compatible change

 (2) Allow different format of these two messages with backward compatible change

Note that possible changes are shown in next section.
2.4 Possible changes on TS38.473
This section describes possible change on TS38.473[5]. 

(Note that this section only shows the changes on IEs to clarify the (non-) backward compatibility.)

2.4.1 For issue 1
-------Unchanged sections are omitted-------

9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-CU to a gNB-DU to acknowledge update of 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
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Cells Admitted to be Deleted List
	
	0.. 1
	
	List of cells admitted to be deleted
	YES
	reject

	>Cells Admitted to be Deleted List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-


-------Unchanged sections are omitted-------

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

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	
	

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	YES
	ignore

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	YES
	ignore

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.


	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	0 .. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	YES
	reject

	>>List of E-UTRA Cells
	
	0 .. <maxCellineNB>
	
	List of applicable E-UTRA cells. 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	OCTET STRING
	Indicates the E-UTRAN Cell Global Identifier as defined in subclause 9.2.14 in TS 36.423 [9].
	–
	–

	>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	–
	–

	Cells Admitted to be Deleted List
	
	0.. 1
	
	List of cells admitted to be deleted
	YES
	reject

	>Cells Admitted to be Deleted List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-


-------Unchanged sections are omitted-------

2.4.2 For issue 2:Align format with non-backward compatible change
-------Unchanged sections are omitted-------

9.2.1.7
GNB-DU CONFIGURATION UPDATE

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

Direction: gNB-DU ( gNB-CU
	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

	Served Cells To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Cells Status List
	
	0..1
	
	Complete list of  cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cell Status
	M
	
	9.3.1.z
	
	-
	-


-------Unchanged sections are omitted-------

9.2.1.11
GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-DU to a gNB-CU to acknowledge update of information for a TNL association.

Direction: gNB-DU ( gNB-CU
	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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	gNB-CU TNL Association Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	gNB-CU TNL Association Failed to Setup Lis
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Failed To Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	
	

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	>>Cause
	M
	
	9.3.1.2
	
	
	

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Cells Status List
	
	0..1
	
	Complete list of  cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cell Status
	M
	
	9.3.1.z
	
	-
	-


-------Unchanged sections are omitted-------

9.3.1.z
Cell 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

	Cell State
	M
	
	ENUMERATED (Active, Inactive, …)
	Indicates the state of the cell. Active and Inactive cell states are defined in TS 38.401 [4]. The gNB-CU shall not activate a cell that is reported Inactive using this IE. 

	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 Cell State IE shall be set to “Active”.

	Activation Ongoing
	O
	
	ENUMERATED (True, …)
	This IE indicates that the gNB-DU is trying to activate the cell When this IE is set to “True” the Cell State IE shall be set to “Inactive”.


-------Unchanged sections are omitted-------

2.4.3 For issue 2:Allow different format with backward compatible change
9.2.1.7
GNB-DU CONFIGURATION UPDATE

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

Direction: gNB-DU ( gNB-CU
	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

	Served Cells To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Cells Status List
	
	0..1
	
	Complete list of active cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cell Status
	M
	
	9.3.1.z
	
	-
	-


-------Unchanged sections are omitted-------

9.2.1.11
GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-DU to a gNB-CU to acknowledge update of information for a TNL association.

Direction: gNB-DU ( gNB-CU
	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 Failed to be Activated List
	
	0..1
	
	List of cells which are failed to be activated
	YES
	reject

	>Cells Failed to be Activated Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cause
	M
	
	9.3.1.2
	
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	gNB-CU TNL Association Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	gNB-CU TNL Association Failed to Setup Lis
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association Failed To Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	
	

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU
	YES
	ignore

	>>Cause
	M
	
	9.3.1.2
	
	
	

	Cells Admitted to be Activated List

	
	0..1
	
	List of cells which are admitted to be activated
	YES
	reject

	>Cells Admitted to be Activated Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	9.3.1.12
	
	-
	-


-------Unchanged sections are omitted-------

9.3.1.z
Cell 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

	Cell State
	M
	
	ENUMERATED (Active, Inactive, …)
	Indicates the state of the cell. Active and Inactive cell states are defined in TS 38.401 [4]. The gNB-CU shall not activate a cell that is reported Inactive using this IE. 

	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 Cell State IE shall be set to “Active”.

	Activation Ongoing
	O
	
	ENUMERATED (True, …)
	This IE indicates that the gNB-DU is trying to activate the cell When this IE is set to “True” the Cell State IE shall be set to “Inactive”.


-------Unchanged sections are omitted-------

3
Conclusion
This contribution discusses the issue on cell state handling and proposes possible solution.

Following observations and proposals are obtained.

Observation 1: Current TS38.401 specifies following concept.

Concept 1: gNB-DU makes cell addition/deletion.

Concept 2:gNB-CU makes decision for cell state change (i.e. activation/deactivation) and gNB-DU confirm or reject it
Observation 2: The current concept is suitable for inter-vendor operation as the role for cell handling is clearly splitted between gNB-CU and gNB-DU

Observation 3: In current specification, there are following two issues.

Issue 1: gNB-DU is not sure when to be delete a cell which was previously indicated as Switching off Ongoing. 

Issue 2: gNB-CU cannot differentiate whether a cell is already activated or is being tried  to be  activated by gNB-CU CONFIGURATION ACK. 

Proposal 1: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 2: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.
Proposal3: RAN3 to clarify TS38.401 not to reattempt to activate the cells with static failure.

Proposal4: RAN3 to define interface  differentiating  following cell state over both GNB-CU CONFIGURATION UPDATE ACK. and GNB-DU CONFIGURATION UPDATE.

-Active (Including successfully activated)

-Inactive but currently trying to be activated.

-Inactive (Including  failed to be activated with  temporal failure) 

-To be deleted (Including  failed to be activated with static failure)

Proposal5: RAN3 to choose an option from following two ways for GNB-CU CONFIGURATION UPDATE ACK. and GNB-DU CONFIGURATION UPDATE.
(1) Align format of these two messages with non-backward compatible change

 (2) Allow different format of these two messages with backward compatible change

Corresponding TP against TS 38.401[3] is available in annex and corresponding CR (assuming (1) non backward compatible change) against TS38.473 is available in [6].
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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 is allowed to  reattempt to send gNB-CU Configuration Update message for activating only the cells that the gNB-DU has reported as  inactive and not trying to be active.

NOTE2:
If one or more cells become unavailable, the gNB-DU deletes them and reports them in the gNB-DU Configuration Update.
-------Unchanged sections are omitted-------

�Note that activation ongoing can be identified by the cells (1) ordered to be activated but (2) not reported either cells admitted to be activated or cells failed to be activated.
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