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Introduction

In previous RAN3 meetings, the Mobility Load Balancing has been discussed and the Resource Status Reporting procedures over E1, F1, Xn and EN-DC X2 interfaces have been agreed in [1], [2], [3] and [4] respectively. 
In this contribution, we will further discuss the load information reporting mechanism for EN-DC X2 interface.
Discussion
In EN-DC, it was agreed that the load information reporting from SgNB to MeNB should be supported over EN-DC X2 interface. However, the load information of MeNB should also be reported to SgNB. For example, there could be a scenario in NR, as shown in Figure 1, a specific gNB can be regarded as the Secondary node for EN-DC accessed by UE1and  the standalone NG-RAN node accessed by UE2 at the same time. In this case,  when the MLB is applied to the specific gNB, the load information of MeNB should be reported to gNB (SgNB) for load balancing, e.g., in case overload occurs in the SgNB, it can offload UE1 like UE back to MeNB. Furthermore, considering the cell on/off  based energy saving in NR, there could be the scenario where the eNB is used for basic coverage and the gNB is used for capacity booster. In this case, the load information of eNB should also be reported to gNB in order to help the gNB make switch off decision properly. Therefore, the Resource Status Reporting procedure from MeNB to SgNB should be supported over EN-DC X2 interface.
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Figure 1. One Possible Scenario in NR
Proposal 1: The load information exchange between MeNB and SgNB in EN-DC should be supported. And the corresponding TP is given in Appendix.
Conclusion
Proposal 1: The load information reporting from SgNB to MeNB over EN-DC X2 should be supported. And the corresponding TP is given in Appendix.
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---------------------------- Start of 1st change ---------------------------

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	SgNB Addition Preparation
	SGNB ADDITION REQUEST
	SGNB ADDITION REQUEST ACKNOWLEDGE
	SGNB ADDITION REQUEST REJECT

	MeNB initiated SgNB Modification Preparation
	SGNB MODIFICATION REQUEST
	SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SGNB MODIFICATION REQUEST REJECT

	SgNB initiated SgNB Modification
	SGNB MODIFICATION REQUIRED
	SGNB MODIFICATION CONFIRM
	SGNB MODIFICATION REFUSE

	SgNB change 
	SGNB CHANGE REQUIRED
	SGNB CHANGE CONFIRM
	SGNB CHANGE REFUSE

	MeNB initiated SgNB Release
	SGNB RELEASE REQUEST
	SGNB RELEASE REQUEST ACKNOWLEDGE
	SGNB RELEASE REQUEST REJECT

	SgNB initiated SgNB Release
	SGNB RELEASE REQUIRED
	SGNB RELEASE CONFIRM
	

	EN-DC X2 Setup 
	EN-DC X2 SETUP REQUEST
	EN-DC X2 SETUP RESPONSE
	EN-DC X2 SETUP FAILURE

	EN-DC Configuration Update
	EN-DC CONFIGURATION UPDATE
	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
	EN-DC CONFIGURATION UPDATE FAILURE

	EN-DC Cell Activation
	EN-DC CELL ACTIVATION REQUEST
	EN-DC CELL ACTIVATION RESPONSE
	EN-DC CELL ACTIVATION FAILURE

	E-UTRA - NR Cell Resource Coordination
	E-UTRA - NR CELL RESOURCE COORDINATION REQUEST
	E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE
	

	EN-DC X2 Removal
	EN-DC X2 REMOVAL REQUEST
	EN-DC X2 REMOVAL RESPONSE
	EN-DC X2 REMOVAL FAILURE

	EN-DC Resource Status Reporting Initiation
	EN-DC RESOURCE STATUS REQUEST
	EN-DC RESOURCE STATUS RESPONSE
	EN-DC RESOURCE STATUS FAILURE

	EN-DC Resource Status Reporting Initiation (en-gNB initiated)
	EN-DC Resource Status REQUIRED
	EN-DC Resource Status CONFIRM
	EN-DC Resource Status REFUSE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST

	SgNB Reconfiguration Completion
	SGNB RECONFIGURATION COMPLETE

	SgNB Counter Check
	SGNB COUNTER CHECK REQUEST

	RRC Transfer
	RRC TRANSFER

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	SgNB Activity Notification
	SGNB ACTIVITY NOTIFICATION

	Data Forwarding Address Indication
	DATA FORWARDING ADDRESS INDICATION

	gNB Status Indication
	GNB STATUS INDICATION

	EN-DC Configuration Transfer
	EN-DC CONFIGURATION TRANSFER

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	EN-DC Resource Status Reporting
	EN-DC RESOURCE STATUS UPDATE

	EN-DC Resource Status Reporting (eNB initiated)
	EN-DC RESOURCE STATUS UPGRADE




---------------------------- End of 1st change ---------------------------


---------------------------- Start of 2nd change ---------------------------

8.7.a
EN-DC Resource Status Reporting Initiation (en-gNB initiated)
8.7.a.1
General

This procedure is used by an en-gNB to request the reporting of load measurements to the eNB.

Editor’s Note:
Further details are FFS.
8.7.a.2
Successful Operation
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Figure 8.7.a.2-1: EN-DC Resource Status Reporting Initiation (en-gNB initiated), successful operation

The procedure is initiated with an EN-DC RESOURCE STATUS REQUIRED message sent from the en-gNB  to the eNB. Upon receipt, the eNB shall initiate the requested measurement according to the parameters given in the request and respond with the EN-DC RESOURCE STATUS CONFIRM message.

Editor’s Note:
Further details are FFS.

8.7.a.3
Unsuccessful Operation
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Figure 8.7.a.3-1: EN-DC Resource Status Reporting Initiation (en-gNB initiated), unsuccessful operation 

If none of the requested measurements can be initiated, the eNB shall send an EN-DC RESOURCE STATUS REFUSE message. 

Editor’s Note:
Further details are FFS.

8.7.a.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

8.7.b
EN-DC Resource Status Reporting (eNB initiated)
8.7.b.1
General

This procedure is initiated by the eNB to report the result of measurements admitted by the eNB following a successful EN-DC Resource Status Reporting Initiation procedure.

Editor’s Note:
Further details are FFS.

8.7.b.2
Successful Operation
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Figure 8.7.b.2-1: EN-DC Resource Status Reporting (eNB initiated), successful operation

The eNB shall report the results of the admitted measurements in EN-DC RESOURCE STATUS UPGRADE message. 

Editor’s Note:
Further details are FFS.

8.7.b.3
Unsuccessful Operation

Not applicable.

8.7.b.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.



---------------------------- End of 2nd change ---------------------------


---------------------------- Start of 3rd change ---------------------------

9.1.4.y1
EN-DC RESOURCE STATUS REQUIRED
Editor’s note: The content of this section is FFS

This message is sent by an en-gNB to neighbouring eNB to initiate the requested measurement according to the parameters given in the message.

Direction: en-gNB ( eNB.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	C-ifRegistrationRequestStopororAdd
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,add
…,)
	Type of request for which the resource status is required.
	YES
	reject

	Condition
	Explanation

	ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop", or "add".


9.1.4.y2
EN-DC RESOURCE STATUS CONFIRM
Editor’s note: The content of this section is FFS

This message is sent by the eNB to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

Direction: eNB ( en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


9.1.4.y3
EN-DC RESOURCE STATUS REFUSE
Editor’s note: The content of this section is FFS

This message is sent by the eNB to indicate that for none of the requested measurement objects the measurement can be initiated.

Direction: eNB ( en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


9.1.4.y4
EN-DC RESOURCE STATUS UPGRADE
Editor’s note: The content of this section is FFS

This message is sent by an eNB to neighbouring en-gNB to report the results of the requested measurements.

Direction: eNB ( en-gNB.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	MeNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by MeNB
	YES
	reject

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by en-gNB
	YES
	reject





---------------------------- End of 3rd change ---------------------------
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