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1. Introduction
In [1], we discuss the load management functions which can be considered in F1 interface. We propose to introduce overload control related procedures (e.g., Overload Start/Stop procedure triggered by the gNB-DU) to avoid signalling for overloaded node. In this contribution, we present a stage 3 text proposal for TS 38.473.

2. References

[1] R3-183825, “(TP for NR BL CR for TS 38.470) Load management function in F1 interface”, LG Electronics Inc.
3. Annex (TP for TS 38.473)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
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
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

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

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	GNB-DU RESOURCE COORDINATION
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Overload Start
	GNB-DU OVERLOAD START

	gNB-DU Overload Stop
	GNB-DU OVERLOAD STOP


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.x
Load Management Procedures

8.x.y1
gNB-DU Overload Start
8.x.y1.1
General
The purpose of the gNB-DU Overload Start procedure is to inform the gNB-CU to reduce the signaling load towards the concerned gNB-DU. The procedure uses non UE-associated signalling.

8.x.y1.2
Successful Operation

[image: image1.wmf] 

G

NB

-

DU

 

OVERLOAD START

 

gNB

-

DU

 

gNB

-

CU

 


Figure 8.x.y1.2-1: gNB-DU Overload Start procedure

The gNB-CU receiving the GNB-DU OVERLOAD START message shall assume the gNB-DU from which it receives the message as being in an overloaded state.
8.x.y1.3
Abnormal Conditions

Not applicable.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.x.y2
gNB-DU Overload Stop
8.x.y2.1
General

The purpose of gNB-DU Overload Stop procedure is to signal to the gNB-CU 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.y2.2
Successful Operation
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Figure 8.x.y2.2-1: gNB-DU Overload Stop procedure
The gNB-CU receiving the GNB-DU 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 for the applicable traffic towards this gNB-DU.
8.x.y2.3
Abnormal Conditions

Not applicable.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.x
Load Management messages

9.2.x.y1
GNB-DU 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
	
	9.3.1.1
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.x.y2
GNB-DU 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
	
	9.3.1.1
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.3
Elementary Procedure Definitions

-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

F1AP-PDU-Descriptions  { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode

FROM F1AP-CommonDataTypes


Reset,


ResetAcknowledge,


F1SetupRequest,


F1SetupResponse,


F1SetupFailure, 

GNBDUConfigurationUpdate,


GNBDUConfigurationUpdateAcknowledge,


GNBDUConfigurationUpdateFailure,


GNBCUConfigurationUpdate,


GNBCUConfigurationUpdateAcknowledge,


GNBCUConfigurationUpdateFailure,


UEContextSetupRequest,


UEContextSetupResponse,


UEContextSetupFailure,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextModificationFailure,


UEContextModificationRequired,


UEContextModificationConfirm,


ErrorIndication,


UEContextReleaseRequest,


DLRRCMessageTransfer,


ULRRCMessageTransfer,

GNBDUResourceCoordinationRequest,


GNBDUResourceCoordinationResponse,

PrivateMessage,

UEInactivityNotification,


InitialULRRCMessageTransfer,


SystemInformationDeliveryCommand,


Paging,


Notify,


WriteReplaceWarningRequest,


WriteReplaceWarningResponse,


PWSCancelRequest,


PWSCancelResponse,


PWSRestartIndication,


PWSFailureIndication,


GNBDUOverloadStart,


GNBDUOverloadStop
FROM F1AP-PDU-Contents


id-Reset,


id-F1Setup,


id-gNBDUConfigurationUpdate,


id-gNBCUConfigurationUpdate,


id-UEContextSetup,


id-UEContextRelease,


id-UEContextModification,


id-UEContextModificationRequired,


id-ErrorIndication, 

id-UEContextReleaseRequest,


id-DLRRCMessageTransfer,


id-ULRRCMessageTransfer,

id-GNBDUResourceCoordination,

id-privateMessage,


id-UEInactivityNotification,


id-InitialULRRCMessageTransfer,


id-SystemInformationDeliveryCommand,


id-Paging,


id-Notify,


id-WriteReplaceWarning,


id-PWSCancel,


id-PWSRestartIndication,


id-PWSFailureIndication,


id-GNBDUOverloadStart,


id-GNBDUOverloadStop
FROM F1AP-Constants;

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- Interface Elementary Procedure List

--

-- **************************************************************

F1AP-ELEMENTARY-PROCEDURES F1AP-ELEMENTARY-PROCEDURE ::= {


F1AP-ELEMENTARY-PROCEDURES-CLASS-1


|


F1AP-ELEMENTARY-PROCEDURES-CLASS-2,



...

}

F1AP-ELEMENTARY-PROCEDURES-CLASS-1 F1AP-ELEMENTARY-PROCEDURE ::= {


reset






|


f1Setup






|


gNBDUConfigurationUpdate

|


gNBCUConfigurationUpdate

|


uEContextSetup




|


uEContextRelease



|


uEContextModification


|


uEContextModificationRequired
|


writeReplaceWarning


|


pWSCancel




|


gNBDUResourceCoordination

,


...}

 F1AP-ELEMENTARY-PROCEDURES-CLASS-2 F1AP-ELEMENTARY-PROCEDURE ::= {



errorIndication




|


uEContextReleaseRequest


|


dLRRCMessageTransfer


|


uLRRCMessageTransfer


|

uEInactivityNotification

|

privateMessage




|


initialULRRCMessageTransfer

|


systemInformationDelivery

|


paging






|


notify






|


pWSRestartIndication



|


pWSFailureIndication



|


gNBDUOverloadStart



|


gNBDUOverloadStop


,

...

}

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- Interface Elementary Procedures

--

-- **************************************************************

<< Skipped >>
pWSFailureIndication F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PWSFailureIndication


PROCEDURE CODE


id-PWSFailureIndication


CRITICALITY



ignore

}

gNBDUOverloadStart F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNBDUOverloadStart

PROCEDURE CODE


id-GNBDUOverloadStart

CRITICALITY



ignore

}

gNBDUOverloadStop F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNBDUOverloadStop

PROCEDURE CODE


id-GNBDUOverloadStop


CRITICALITY



ignore

}

END

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for F1AP.

--

-- **************************************************************

F1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

<< Skipped >>
-- ************************************************************** 

-- 

-- PWS FAILURE INDICATION ELEMENTARY PROCEDURE 

-- 

-- ************************************************************** 

-- ************************************************************** 

-- 

-- PWS Failure Indication 

-- 

-- ************************************************************** 

PWSFailureIndication ::= SEQUENCE { 

protocolIEs ProtocolIE-Container { { PWSFailureIndicationIEs} }, 

... 

} 

PWSFailureIndicationIEs F1AP-PROTOCOL-IES ::= { 

{ ID id-PWS-Failed-NR-CGI-List
CRITICALITY reject
TYPE
 PWS-Failed-NR-CGI-List
PRESENCE optional
},

... 

}

PWS-Failed-NR-CGI-List

::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF ProtocolIE-SingleContainer { { PWS-Failed-NR-CGI-List-ItemIEs } }

PWS-Failed-NR-CGI-List-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-PWS-Failed-NR-CGI-Item

CRITICALITY reject
TYPE
PWS-Failed-NR-CGI-Item

PRESENCE mandatory
},


...

}

-- ************************************************************** 

-- 

-- GNB-DU OVERLOAD START ELEMENTARY PROCEDURE 

-- 

-- ************************************************************** 

-- ************************************************************** 

-- 

-- GNB-DU Overload Start 

-- 

-- ************************************************************** 

GNBDUOverloadStart ::= SEQUENCE { 

protocolIEs ProtocolIE-Container { { GNBDUOverloadStartIEs} }, 

... 

} 

-- ************************************************************** 

-- 

-- GNB-DU OVERLOAD STOP ELEMENTARY PROCEDURE 

-- 

-- ************************************************************** 

-- ************************************************************** 

-- 

-- GNB-DU Overload Stop 

-- 

-- ************************************************************** 

GNBDUOverloadStop ::= SEQUENCE { 

protocolIEs ProtocolIE-Container { { GNBDUOverloadStopIEs} }, 

... 

} 

END
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.7
Constant Definitions

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM F1AP-CommonDataTypes;

-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-Reset








ProcedureCode ::= 0

id-F1Setup








ProcedureCode ::= 1

id-ErrorIndication






ProcedureCode ::= 2

id-gNBDUConfigurationUpdate




ProcedureCode ::= 3

id-gNBCUConfigurationUpdate




ProcedureCode ::= 4

id-UEContextSetup






ProcedureCode ::= 5

id-UEContextRelease






ProcedureCode ::= 6

id-UEContextModification




ProcedureCode ::= 7

id-UEContextModificationRequired


ProcedureCode ::= 8

id-UEMobilityCommand





ProcedureCode ::= 9

id-UEContextReleaseRequest




ProcedureCode ::= 10

id-InitialULRRCMessageTransfer



ProcedureCode ::= 11

id-DLRRCMessageTransfer





ProcedureCode ::= 12

id-ULRRCMessageTransfer





ProcedureCode ::= 13

id-privateMessage






ProcedureCode ::= 14
id-UEInactivityNotification




ProcedureCode ::= 15
id-GNBDUResourceCoordination



ProcedureCode ::= 16

id-SystemInformationDeliveryCommand


ProcedureCode ::= 17

id-Paging








ProcedureCode ::= 18

id-Notify








ProcedureCode ::= 19

id-WriteReplaceWarning





ProcedureCode ::= 20

id-PWSCancel








ProcedureCode ::= 21

id-PWSRestartIndication





ProcedureCode ::= 22

id-PWSFailureIndication





ProcedureCode ::= 23
id-GNBDUOverloadStart





ProcedureCode ::= xx

id-GNBDUOverloadStop






ProcedureCode ::= yy
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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