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1. Introduction
The inter-system inter-RAT energy saving was discussed in RAN3#109-e with following agreements: 
A cell state indication, triggered at change of cell status, should be sent from the NG-RAN node to the eNB to indicate the status of the concerned cell for energy saving purpose.

A cell activation request should be sent from eNB to NG-RAN node to request a previously switched-off cell/s to be re-activated. 

A cell activation response should be sent from NG-RAN node to eNB to indicate that one or more cell(s) previously switched-off has (have) been activated.

Enhance Inter-System SON Information message on S1AP and NGAP to support inter-system Energy Savings.

In this document, we will give further discussion on stage 3 design for the inter-system inter-RAT energy saving. 
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As specified over Xn interface, the Activation ID should be included for request and reply messages so that the eNB can track and combine messages that pertain to a particular cell. 
Activation ID should be included in order to track and combine messages that pertain a particular cell.
In currently TS 38.413, Inter-system SON Configuration Transfer IE is included in the UPLINK RAN CONFIGURATION TRANSFER message and the DOWNLINK RAN CONFIGURATION TRANSFER message between the AMF and the NG-RAN node, and the AMF will transparently transfer it from the AMF towards to the MME serving the eNB. 
In currently TS 36.413, Inter-system SON Configuration Transfer IE is included in the MME CONFIGURATION TRANSFER message and the eNB CONFIGURATION TRANSFER message between the MME and the eNB, and the MME will transparently transfer it from the MME towards to the AMF serving the NG-RAN node.
Therefore, similarly, it is proposed to reuse the Inter-system SON Configuration Transfer IE to transfer the inter-system inter-RAT energy saving related IEs. In detail, 
· The Inter-system SON Information Request IE including the cells to activate list and the activation ID is introduced to activate the dormant capacity booster cell.
· The Inter-system SON Information Report IE including the cell state indication is introduced to inform the status of the concerned cells is switched off or switched on.
· The Inter-system SON Information Reply IE including the activated cells list and the activation ID is introduced to inform the action result of the concerned cells.
[bookmark: OLE_LINK8]Add Inter-system SON Information Request IE including the cells to activate list and the activation ID in the Inter-system SON Information IE.
Add Inter-system SON Information Report IE including the cell state indication in the Inter-system SON Information IE.
Add Inter-system SON Information Reply IE including the activated cells list and the activation ID in the Inter-system SON Information IE.
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Based on the discussion in this paper, we propose:
Proposal 1:	Activation ID should be included in order to track and combine messages that pertain a particular cell.
Proposal 2:	Add Inter-system SON Information Request IE including the cells to activate list and the activation ID in the Inter-system SON Information IE.
Proposal 3:	Add Inter-system SON Information Report IE including the cell state indication in the Inter-system SON Information IE.
Proposal 4:	Add Inter-system SON Information Reply IE including the activated cells list and the activation ID in the Inter-system SON Information IE.
The TP for SON BL CR for TS 38.413 is provided in the Annex.
The TP for SON BL CR for TS 36.413 is provided in [1].
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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.
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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, 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 NG-RAN node 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 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.
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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
	
	9.3.3.xx
	

	>Inter-system SON Information Reply
	
	
	
	

	>>Inter-system SON Information Reply
	M
	
	9.3.3.yy
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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
	
	9.3.3.40
	

	>Failure Indication Information
	
	
	
	

	>>Inter-system Failure Indication
	M
	
	9.3.3.38
	

	>Energy Savings Indication
	
	
	
	

	>>Cell State Indication
	M
	
	9.3.3.aa
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9.3.3.xx	Inter-system SON Information Request
This IE contains the request information to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Inter-system SON Information Request
	M
	
	
	

	>NG-RAN Cell Activation
	
	
	
	

	>>Cell Activation Request
	M
	
	9.3.3.zz
	



	5th Change



9.3.3.yy	Inter-system SON Information Reply
This IE contains the reply information to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Inter-system SON Information Response
	M
	
	
	

	>NG-RAN Cell Activation
	
	
	
	

	>>Cell Activation Reply
	M
	
	9.3.3.bb
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This IE contains request information for inter-RAT Cell Activation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Activation ID
	M
	
	INTEGER (0..16384)
	Allocated by the eNB.

	Cells to Activate List
	
	1..<maxnoofCellsinNGRANNode>
	
	

	>NG-RAN CGI
	M
	
	9.3.1.73
	



	Range bound
	Explanation

	maxnoofCellsinNGRANNode
	Maximum no. of cells that can be served by a NG-RAN node. Value is 16384.
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This IE contains notification information for inter-RAT Cell Activation and Deactivation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Notification Cell List
	
	1..<maxnoofCellsinNGRANNode>
	
	

	>NG-RAN CGI
	M
	
	9.3.1.73
	

	>Notify Flag
	M 
	
	ENUMERATED (Activated, Deactivated, ...)
	



	Range bound
	Explanation

	maxnoofCellsinNGRANNode
	Maximum no. of cells that can be served by a NG-RAN node. Value is 16384.
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9.3.3.bb	Cell Activation Reply
This IE contains reply information for inter-RAT Cell Activation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Activated Cells List
	
	1..<maxnoofCellsinNGRANNode>
	
	

	>NG-RAN CGI
	M
	
	9.3.1.73
	

	Activation ID
	M
	
	INTEGER (0..16384)
	Allocated by the eNB.



	Range bound
	Explanation

	maxnoofCellsinNGRANNode
	Maximum no. of cells that can be served by a NG-RAN node. Value is 16384.



	Change Ends
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