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1
Introduction
This paper provides the text proposal of Stage 3 (F1AP) procedure for load management function, as proposed in the other contributions [1][2].
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7
Functions of F1AP

The F1AP protocol has the following functions:

-
F1 interface management functions comprise the:

-
Reset function to initialize the peer entity after node setup and after a failure event occurred.

-
Error indication function to indicate to the gNB-CU that a logical error has occurred.

-
F1 setup function to exchange (respectively update) application level data needed for the gNB-DU and gNB-CU.
-
Load management functions comprise the:

-
Overload Start to inform a gNB-CU to reduce the signalling load towards the concerned gNB-DU. 
-
Overload Stop to inform the gNB-CU that the overload situation at the gNB-DU has ended.
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8.X
Load Management procedures
8.X.1
Overload Start
8.X.1.1
General
The purpose of the Overload Start procedure is to inform a gNB-CU to reduce the signalling load towards the concerned gNB-DU. The procedure uses non-UE associated signalling.

8.X.1.2
Successful Operation
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Figure 8.X.1.2-1: Overload Start procedure

The gNB-CU receiving the OVERLOAD START message shall assume the gNB-DU from which it receives the message as being in an overloaded state.

In the Overload Action IE in the OVERLOAD START message, if “New Connections Reject Enabled” is set to true, the traffic load reduction is enabled for the INITIAL CONTEXT SETUP REQUEST messages over the F1-C interface.

In the Overload Action IE in the OVERLOAD START message, if “Existing Connections Bearer Setup Reject Enabled” is set to true, the traffic load reduction is enabled for the BEARER SETUP REQUEST messages over the F1-C interface.

In the Overload Action IE in the OVERLOAD START message, if “Existing Connections Bearer Modify Reject Enabled” is set to true, the traffic load reduction is enabled for the BEARER MODIFY REQUEST messages over the F1-C interface.
If the Traffic Load Reduction Indication IE is included in the OVERLOAD START message, the gNB-CU shall, if supported, reduce the type of traffic indicated as to be rejected by the indicated percentage.

If an overload action is ongoing and the gNB-CU receives a further OVERLOAD START message, the gNB-CU shall replace the ongoing overload action with the newly requested one.
8.X.1.3
Abnormal Conditions

8.X.2
Overload Stop
8.X.2.1
General
The purpose of the Overload Stop procedure is to inform a gNB-CU which the gNB-DU is connected to that the overload situation at the gNB-DU has ended and normal operation shall resume. The procedure uses non-UE associated signalling.

8.X.2.2
Successful Operation
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Figure 8.X.2.2-1: Overload Stop procedure

The gNB-CU receiving the OVERLOAD STOP message shall assume that the overload situation at the gNB-DU from which it receives the message has ended and shall resume normal operation towards this gNB-DU.
8.X.2.3
Abnormal Conditions
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9
Elements for F1AP Communication

Editor’s Note: Clauses 9 describe the structure of the messages and information elements required for the F1AP protocol in tabular format. 

9.x
Message Functional Definition and Content

9.x.y
Load Management messages
9.x.y.1
OVERLOAD START
This message is sent by the gNB-DU and is used to indicate to the gNB-CU that the gNB-DU is overloaded.

Direction: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.xxx
	
	YES
	ignore

	Overload Response
	M
	
	9.xxx
	
	YES
	reject

	Traffic Load Reduction Indication
	M
	
	9.xxx
	
	YES
	reject


9.x.y.2
OVERLOAD STOP

This message is sent by the gNB-DU and is used to indicate that the gNB-DU is no longer overloaded.

Direction: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.xxx
	
	YES
	reject


9.x.y.3
Traffic Load Reduction Indication

The Traffic Load Reduction Indication IE indicates the percentage of the type of traffic relative to the instantaneous incoming rate at the gNB-CU, as indicated in the Overload Action IE, to be rejected.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Traffic Load Reduction Indication
	
	
	
	

	> New Connections Rejection Rate
	C- if Initial Context Setup Request
	
	INTEGER (1..99)
	Once gNB-DU determines its overload level, gNB-DU requests gNB-CU to apply a particular rejection rate on INITIAL CONTEXT SETUP REQUEST message.

The INITIAL CONTEXT SETUP REQUEST Rejection Rate depends on the gNB-DU overload level.



	> Existing Connections Bearer Setup Rejection Rate
	C- if Bearer Setup Request
	
	INTEGER (1..99)
	Once gNB-DU determines its overload level, gNB-DU requests gNB-CU to apply a particular rejection rate on the BEARER SETUP REQUEST message.

The BEARER SETUP REQUEST Rejection Rate depends on the gNB-DU overload level.



	> Existing Connections Bearer Modify Rejection Rate
	C- if Bearer Modify Request
	
	INTEGER (1..99)
	Once gNB-DU determines its overload level, gNB-DU requests gNB-CU to apply a particular rejection rate on the BEARER MODIFY REQUEST message.

The BEARER MODIFY REQUEST Rejection Rate depends on the gNB-DU overload level.




9.x.y.4
Overload Response

The Overload Response IE indicates the required behaviour of the gNB-CU in an overload situation.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Overload Response
	M
	
	
	

	>Overload Action
	
	
	
	

	>>Overload Action
	M
	
	9.xxx
	


9.x.y.5
Overload Action

The Overload Action IE indicates which signalling traffic is subject to rejection by the gNB-CU in a gNB-DU overload situation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload Action
	M
	
	
	

	> New Connections Reject Enabled
	M
	
	ENUMERATED (true, false, ...)
	This parameter enables or disables the traffic load reduction of the INITIAL CONTEXT SETUP REQUEST messages over the F1 interface.



	> Existing Connections Bearer Setup Reject Enabled
	M
	
	ENUMERATED (true, false, ...)
	This parameter enables or disables the traffic load reduction of the BEARER SETUP REQUEST messages over the F1 interface.



	> Existing Connections Bearer Modify Reject Enabled
	M
	
	ENUMERATED (true, false, ...)
	This parameter enables or disables the traffic load reduction of the BEARER MODIFY REQUEST messages over the F1 interface.
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