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8
F1AP procedures

8.1
List of F1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	DU ONFIGURATION UPDATE
	DU CONFIGURATION UPDATE ACKNOWLEDGE
	DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	CU CONFIGURATION UPDATE
	CU CONFIGURAION UPDATE ACKNOWLEDGE
	CU CONFIGURATION UPDATE FAILURE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	
	


-----------------------------------------------8<---------------------------------------------------------------------------------------

8.2.3
F1 Setup 

8.2.3.1
General

The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received and clears gNB-CU overload state information at the gNB-DU. If the gNB-DU and gNB-CU do not agree on retaining the UE Contexts this procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation.

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used for the duration of the TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages can be exchanged.

8.2.3.3
Unsuccessful Operation
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Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation.

If the gNB-CU cannot accept the setup, it should respond with a F1 SETUP FAILURE and appropriate cause value.

8.2.3.4
Abnormal Conditions
8.2.4
gNB-DU Configuration Update 

8.2.4.1
General

The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any.

8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation.

The gNB-DU initiates the procedure by sending an DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If information element(s) is/are not included in the DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is/are not changed and shall continue to operate the F1 with the existing related configuration data.

If the supported PLMN(s) is/are to be updated, the whole list of supported PLMNs, including those that are not to be updated, shall be included in the Supported PLMNs IE. The CU shall overwrite the whole list of PLMNs.

The updated configuration data shall be stored in both the gNB-DU and the gNB-CU and used for the duration of the TNL association or until any further update is triggered by the gNB-DU.

The gNB-DU may initiate a further gNB-DU Configuration Update procedure only after a previous gNB-DU Configuration Update procedure has been completed.

8.2.4.3
Unsuccessful Operation
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Figure 8.2.4.3-1: gNB-DU Configuration Update procedure: Unsuccessful Operation.

If the gNB-CU cannot accept the update, it shall respond with an DU CONFIGURATION UPDATE FAILURE message and appropriate cause value.

If the DU CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE, the gNB-DU shall wait at least for the indicated time before reinitiating the gNB-DU Configuration Update procedure towards the same gNB-CU. Both nodes shall continue to operate the F1 with their respective configuration data. 

8.2.4.4
Abnormal Conditions

If the gNB-DU after initiating gNB-DU Configuration Update procedure receives neither an DU CONFIGURATION UPDATE ACKOWLEDGE nor an DU CONFIGURATION UPDATE FAILURE message, the gNB-DU may reinitiate a further gNB-DU Configuration Update procedure towards the same gNB-CU, provided that the content of the new DU CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged DU CONFIGURATION UPDATE message.

8.2.5
gNB-CU Configuration Update 

8.2.5.1
General

The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation.

The gNB-CU initiates the procedure by sending an CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with an CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If information element(s) is/are not included in the CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1 with the existing related configuration data.

If the served TAIs is/are to be updated, the gNB-DU shall overwrite the whole list of TAIs.

The updated configuration data shall be stored in the respective node and used for the duration of the TNL association or until any further update is performed from the gNB-CU.

The gNB-CU may initiate a further gNB-CU Configuration Update procedure only after a previous gNB-CU Configuration Update procedure has been completed.

8.2.5.3
Unsuccessful Operation
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Figure 8.2.5.3-1: gNB-CU Configuration Update: Unsuccessful Operation.

If the gNB-DU cannot accept the update, it shall respond with an CU CONFIGURATION UPDATE FAILURE message and appropriate cause value.

If the CU CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE the gNB-CU shall wait at least for the indicated time before reinitiating the gNB-CU Configuration Update procedure towards the same gNB-DU. Both nodes shall continue to operate the F1 with the existing configuration data.

8.2.5.4
Abnormal Conditions

If the gNB-CU neither receives an CU CONFIGURATION UPDATE ACKOWLEDGE nor an CU CONFIGURATION UPDATE FAILURE message, the gNB-CU may reinitiate gNB-CU Configuration Update procedure towards the same gNB-DU provided that the content of the new CU CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged CU CONFIGURATION UPDATE message.
-----------------------------------------------------8<-------------------------------------------------------------------------------
9.2.1.4
F1 SETUP REQUEST

This message is sent by the gNB-DU to transfer 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

	gNB-DU ID
	M
	
	
	
	YES
	reject

	Supported PLMNs
	
	1..<maxnoofPLMNs>
	
	PLMN list supported by gNB-DU.
	-
	

	>PLMN Identity
	M
	
	
	
	
	

	gNB-DU capability
	M
	
	
	This IE contains DU Capability information.
	
	


	Range bound
	Explanation

	maxnoofPLMNs
	Maximum no. of PLMNs. Value is 6.


9.2.1.5
F1 SETUP RESPONSE

This message is sent by the gNB-CU to transfer 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

	Global gNB ID
	M
	
	
	
	YES
	reject

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the gNB-CU.
	GLOBAL
	reject

	>TAC
	M
	
	
	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	
	
	
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 6.


9.2.1.6

F1 SETUP FAILURE

This message is sent by the gNB-CU to indicate F1 Setup failure.

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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	FFS
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.7
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

	gNB-DU ID
	M
	
	
	
	YES
	reject

	Supported PLMNs
	
	0..<maxnoofPLMNs>
	
	PLMN list supported by gNB-DU.
	-
	

	>PLMN Identity
	M
	
	
	
	
	

	gNB-DU capability
	O
	
	<ref>
	FFS
	
	


	Range bound
	Explanation

	maxnoofPLMNs
	Maximum no. of PLMNs. Value is 6.


9.2.1.8
DU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by the gNB-CU to acknowledge the gNB-DU 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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.9
DU CONFIGURATION UPDATE FAILURE

This message is sent by the gNB-CU to indicate F1 gNB-DU Configuration Update failure.

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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.10
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

	gNB-CU ID
	M
	
	
	
	YES
	reject

	Supported TAs
	
	0..<maxnoofTACs>
	
	Supported TAs in the gNB-CU.
	GLOBAL
	reject

	>TAC
	M
	
	
	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	
	
	
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 6.


9.2.1.11
CU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by the gNB-DU to acknowledge the gNB-CU 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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.12
CU CONFIGURATION UPDATE FAILURE

This message is sent by the gNB-DU to indicate F1 gNB-CU Configuration Update failure.

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

	Cause 
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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