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1. Introduction
The Inter-System Load Balancing was discussed during RAN3 #109-e meeting, agreements are as following:
Introduce Inter System Load Balancing mechanisms on the basis of the solution available in E-UTRAN
Introduce Inter System Load Balancing by means of mechanisms that resemble or reuse the SON Configuration Transfer IE for the purpose of configuring load balancing metrics and reporting load balancing measurements 
Use S1: eNB CONFIGURATION TRANSFER, S1: MME CONFIGURATION TRANSFER, NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER for the transfer of inter system load balancing via means of mechanisms that resemble or reuse the SON Configuration Transfer IEs. It is FFS whether further details on the signalling part need to be introduced.

Adopt signalling of the Composite Available Capacity (Cell Capacity Class value and Capacity Value) for inter system MLB. Adoption of further MLB metrics is FFS. 

Event Based Reporting and Periodic Reporting (only in case specific conditions are met), are agreed to be supported for inter system MLB. The mechanism should avoid excessive signaling. 

In this paper, we would like to discuss more details about Inter-System Load Balancing.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
As agreed in RAN3 #105 Meeting,  the RLF report is included in the Inter-system SON Configuration Transfer IE in the following messages:
-	eNB CONFIGURATION TRANSFER
-	MME CONFIGURATION TRANSFER
-	UPLINK RAN CONFIGURATION TRANSFER
-	DOWNLINK RAN CONFIGURATION TRANSFER
 It is natural to add the load reporting for inter-RAT and inter-system scenario to the Inter-system SON Information IE in Inter-system SON Configuration Transfer IE. The suggestion is to add the Inter-system SON Information Request IE and the Inter-system SON Information Reply IE to the Inter-system SON Information IE similar to the structure of the SON Information below:
9.3.3.7	SON Information
This IE identifies the nature of the configuration information transferred, i.e., a request, a reply or a report.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE SON Information
	M
	
	
	

	[bookmark: OLE_LINK50]>SON Information Request
	
	
	
	

	>>SON Information Request
	M
	
	ENUMERATED
(Xn TNL Configuration Info, …)
	

	>SON Information Reply
	
	
	
	

	>>SON Information Reply
	M
	
	9.3.3.8
	

	>SON Information Report
	
	
	
	

	>>SON Information Report
	M
	
	FFS
	



Proposal 1: It is proposed to add the Inter-system SON Information Request IE and the Inter-system SON Information Reply IE to the Inter-system SON Information IE.
More detailed, the Inter-system SON Information Request IE and Inter-system SON Information Reply IE should be a choice structure which contains Inter-system load reporting and other future features. The Inter-system SON Information Request IE contains Cell identities and the Inter-system SON Information Reply IE contains Cell identities, Cell Capacity Class value and Capacity value.
Since Event Based Reporting and Periodic Reporting are both supported for Inter-System Load Balancing, it is suggested to introduce a choice structure for the reporting. In addition, for the Event Based Reporting, it is suggested to reuse the Number Of Measurement Reporting Levels in Event-Triggered Cell Load Reporting Request for inter-RAT load reporting in TS 36.413 as the following table B.1.11.
[bookmark: _Toc20953953][bookmark: _Toc29391131][bookmark: _Toc36551870][bookmark: _Toc45832106][bookmark: _Toc51763059]B.1.11	Event-Triggered Cell Load Reporting Request
This IE contains request information for inter-RAT cell load reporting.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number Of Measurement Reporting Levels
	M
	
	ENUMERATED (2, 3, 4, 5, 10, ...)
	The reporting node divides the cell load scale into the indicated number of reporting levels, evenly distributed on a linear scale below the reporting node's threshold for overload. The reporting node sends a report each time the cell load changes from one reporting level to another, and when the cell load enters and exits overload state.
If the reporting RAT is eHRPD, triggering is based on sector load.



Proposal 2: For the Event Based Reporting, it is suggested to reuse the Number Of Measurement Reporting Levels IE in Event-Triggered Cell Load Reporting Request for inter-RAT load reporting in TS 36.413.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: It is proposed to add the Inter-system SON Information Request IE and the Inter-system SON Information Reply IE to the Inter-system SON Information IE.
Proposal 2: For the Event Based Reporting, it is suggested to reuse the Number Of Measurement Reporting Levels IE in Event-Triggered Cell Load Reporting Request for inter-RAT load reporting in TS 36.413.
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[bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< First Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20954981][bookmark: _Toc29503418][bookmark: _Toc29504002][bookmark: _Toc29504586][bookmark: _Toc36553032][bookmark: _Toc36554759][bookmark: _Toc45652049][bookmark: _Toc45658481][bookmark: _Toc45720301][bookmark: _Toc45798181][bookmark: _Toc45897570]8.8.2	Downlink RAN Configuration Transfer
[bookmark: _Toc20954982][bookmark: _Toc29503419][bookmark: _Toc29504003][bookmark: _Toc29504587][bookmark: _Toc36553033][bookmark: _Toc36554760][bookmark: _Toc45652050][bookmark: _Toc45658482][bookmark: _Toc45720302][bookmark: _Toc45798182][bookmark: _Toc45897571]8.8.2.1	General
The purpose of the Downlink RAN Configuration Transfer procedure is to transfer RAN configuration information from the AMF to the NG-RAN node. This procedure uses non-UE associated signalling.
[bookmark: _Toc20954983][bookmark: _Toc29503420][bookmark: _Toc29504004][bookmark: _Toc29504588][bookmark: _Toc36553034][bookmark: _Toc36554761][bookmark: _Toc45652051][bookmark: _Toc45658483][bookmark: _Toc45720303][bookmark: _Toc45798183][bookmark: _Toc45897572]8.8.2.2	Successful Operation


Figure 8.8.2.2-1: Downlink RAN configuration transfer
The procedure is initiated with an DOWNLINK RAN CONFIGURATION TRANSFER message sent from the AMF to the NG-RAN node.
If the NG-RAN node receives, in the SON Configuration Transfer IE or in the EN-DC SON Configuration Transfer IE, the SON Information IE containing the SON Information Request IE, or in the Inter-system SON Configuration Transfer IE, the Inter-system SON information IE containing the Inter-system SON Information Request IE, it may transfer back the requested information either towards the NG-RAN node indicated in the Source RAN Node ID IE of the SON Configuration Transfer IE or towards an eNB indicated in the Source eNB-ID IE of the EN-DC SON Configuration Transfer IE by initiating the Uplink RAN Configuration Transfer procedure.
[bookmark: _Hlk489552232]If the NG-RAN node receives, in the SON Configuration Transfer IE, the Xn TNL Configuration Info IE containing the Xn Extended Transport Layer Addresses IE, it may use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.
If the NG-RAN node receives, in the SON Configuration Transfer IE, the SON Information IE containing the SON Information Reply IE including the Xn TNL Configuration Info IE as an answer to a former request, it may use it to initiate the Xn TNL establishment.
In case the IP-Sec Transport Layer Address IE is present and the GTP Transport Layer Addresses IE within the Xn Extended Transport Layer Addresses IE is not empty, GTP traffic is conveyed within an IP-Sec tunnel terminated at the IP-Sec tunnel endpoint given in the IP-Sec Transport Layer Address IE.
In case the IP-Sec Transport Layer Address IE is not present, GTP traffic is terminated at the endpoints given by the list of addresses in the Xn GTP Transport Layer Addresses IE within the Xn Extended Transport Layer Addresses IE.
In case the Xn GTP Transport Layer Addresses IE is empty and the IP-Sec Transport Layer Address IE is present, SCTP traffic is conveyed within an IP-Sec tunnel terminated at the IP-Sec tunnel endpoint given in the IP-Sec Transport Layer Address IE, within the Xn Extended Transport Layer Addresses IE.
In case the Xn SCTP Transport Layer Addresses IE is present and the IP-Sec Transport Layer Address IE is also present, the concerned SCTP traffic is conveyed within an IP-Sec tunnel terminated at the IP-Sec tunnel endpoint given in this IP-Sec Transport Layer Address IE, within the Xn Extended Transport Layer Addresses IE.
If the NG-RAN node receives the SON Information IE containing the SON Information Report IE it may use it as specified in TS 38.300 [8].
If the NG-RAN node receives the Inter-system SON Information IE containing the Inter-system SON Information Report IE it may use it as specified in TS 38.300 [8].
If the eNB receives the Inter-system SON Information IE containing the Inter-system SON Information Request IE it may use it as specified in TS 38.300 [8].
If the eNB receives the Inter-system SON Information IE containing the Inter-system SON Information Reply IE it may use it as specified in TS 38.300 [8].
If the NG-RAN node is configured to use one IPsec tunnel for all NG and Xn traffic (IPsec star topology) then the traffic to the peer NG-RAN node shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address IE shall be ignored.
[bookmark: _Toc20954984][bookmark: _Toc29503421][bookmark: _Toc29504005][bookmark: _Toc29504589][bookmark: _Toc36553035][bookmark: _Toc36554762][bookmark: _Toc45652052][bookmark: _Toc45658484][bookmark: _Toc45720304][bookmark: _Toc45798184][bookmark: _Toc45897573]8.8.2.3	Abnormal Conditions
Void.
<<<<<<<<<<<<<<<<<<<< First Changes End >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc45897785][bookmark: _Toc45798396][bookmark: _Toc45720516][bookmark: _Toc45658696][bookmark: _Toc45652264][bookmark: _Toc36554953][bookmark: _Toc36553226][bookmark: _Toc29504780][bookmark: _Toc29504196][bookmark: _Toc29503612][bookmark: _Toc20955163]9.3	Information Element Definitions
[bookmark: _Hlk44336508][bookmark: _Toc13759721][bookmark: _Toc45652509][bookmark: _Toc45658941][bookmark: _Toc45720761][bookmark: _Toc45798639][bookmark: _Toc45898028]9.3.3.33	Inter-system SON Configuration Transfer
This IE contains the configuration information, used by e.g., SON functionality, transmitted between an NG-RAN node and an eNB and additionally includes the node identifier of the destination of this configuration information and the node identifier of the source of this information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Transfer Type
	M
	
	
	

	>from E-UTRAN to NG-RAN
	
	
	
	

	>>Source eNB-ID
	
	1
	
	

	>>>Global eNB ID
	M
	
	9.3.1.165
	

	>>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	

	>>Target NG-RAN node ID
	
	1
	
	

	>>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>from NG-RAN to E-UTRAN
	
	
	
	

	>>Source NG-RAN Node ID
	
	1
	
	

	>>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>>Target eNB-ID
	
	1
	
	

	>>>Global eNB ID
	M
	
	9.3.1.165
	

	>>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	

	Inter-system SON Information
	M
	
	9.3.3.34
	

	Inter-system load reporting
	C-ifInter-systemLoadReporting
	
	9.3.3.Y1
	



	Condition
	Explanation

	C-ifInter-systemLoadReporting
	This IE shall be present if the Inter-system SON Information IE contains the Inter-system SON Information Request IE set to " Inter-system load reporting"



[bookmark: _Toc45652510][bookmark: _Toc45658942][bookmark: _Toc45720762][bookmark: _Toc45798640][bookmark: _Toc45898029][bookmark: _Toc13759735]9.3.3.34	Inter-system SON Information
This IE identifies the nature of the configuration information transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Inter-system SON Information
	M
	
	
	

	>Inter-system SON Information Report
	
	
	
	

	>>Inter-system SON Information Report
	M
	
	9.3.3.36
	

	>Inter-system SON Information Request
	
	
	
	

	>>Inter-system SON Information Request
	M
	
	[bookmark: OLE_LINK10]ENUMERATED
(Inter-system load reporting, …)
	

	>SON Information Reply
	
	
	
	

	>>SON Information Reply
	M
	
	9.3.3.Y2
	



[bookmark: _Toc45652511][bookmark: _Toc45658943][bookmark: _Toc45720763][bookmark: _Toc45798641][bookmark: _Toc45898030]9.3.3.35	SON Information Report
This IE contains the configuration information to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE SON Information Report 
	M
	
	
	

	>Failure Indication Information
	
	
	
	

	>>Failure Indication
	M
	
	9.3.3.37
	

	>HO Report Information
	
	
	
	

	>>HO Report 
	M
	
	9.3.3.38
	



[bookmark: _Toc45652512][bookmark: _Toc45658944][bookmark: _Toc45720764][bookmark: _Toc45798642][bookmark: _Toc45898031]9.3.3.36	Inter-system SON Information Report
This IE contains the configuration information to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE SON Information Report 
	M
	
	
	

	>HO Report Information
	
	
	
	

	>>Inter-system HO Report
	M
	
	9.3.3.39
	

	>Failure Indication Information
	
	
	
	

	>>Inter-system Failure Indication
	M
	
	9.3.3.40
	


9.3.3.Y1	Inter-system Load reporting
This IE identifies the nature of the configuration information transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell List
	
	1
	
	

	>Cell Item
	
	1..<maxnoofCellList>
	
	

	>>NG-RAN CGI
	M
	
	9.3.1.73
	

	CHOICE report type
	M
	
	
	

	>Event based reporting
	
	
	
	

	>>Number Of Measurement Reporting Levels
	M
	
	ENUMERATED (2, 3, 4, 5, 10, ...)
	The reporting node divides the cell load scale into the indicated number of reporting levels, evenly distributed on a linear scale below the reporting node's threshold for overload. The reporting node sends a report each time the cell load changes from one reporting level to another, and when the cell load enters and exits overload state.

	>Periodic Reporting
	
	
	
	

	>>Reporting Periodicity
	M
	
	ENUMERATED(single, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting. If the value is “single” there is only one report.



9.3.3.Y2	Inter-system SON Information Reply
This IE identifies the nature of the configuration information transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Inter-system SON Information Reply
	M
	
	
	

	> Inter-system load reporting
	
	
	
	

	>>Cell List
	
	1
	
	

	>>> Cell Item
	
	1..<maxnoofCellList>
	
	

	>>>> NG-RAN CGI
	M
	
	9.3.1.73
	

	>>Composite Available Capacity Group
	M
	
	OCTET STRING
	[bookmark: _GoBack]Contains the Composite Available Capacity Group IE as defined in TS 36.423 [40].




<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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