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1. Introduction
This pCR introduce the Energy Saving over Xn, for NG-RAN, as per as change proposed during this meeting over X2 for LTE and EN-DC. 
2. Text Proposal for TS 38.423
The changes of the pCR are against TS 38.423 V0.4.0.
It is proposed to agreed this pCR.

Rev1:

- Introduced only the Transaction id 

- Add the LTE Cell Id for ng-eNB

7
Functions of XnAP

Editor’s Note: All the text below is FFS.
The XnAP protocol provides the following functions:

-
Dual Connectivity. This function allows the NG-RAN node to request another NG-RAN node to provide radio resources for a certain UE while keeping responsibility for that UE.
-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation over the Xn interface.

The mapping between the above functions and Xn EPs is shown in the table below.

Table 7-1: Mapping between XnAP functions and XnAP EPs

	Function
	Elementary Procedure(s)

	Dual Connectivity
	a) S-NG-RAN node Addition Preparation

b) S-NG-RAN node Reconfiguration Completion

c) M-NG-RAN node initiated S-NG-RAN node Modification Preparation

d) S-NG-RAN node initiated S-NG-RAN node Modification

e) M-NG-RAN node initiated S-NG-RAN node Release

f) S-NG-RAN node initiated S-NG-RAN node Release

g) S-NG-RAN node Counter Check

h) RRC transfer

	Energy Saving
	a) NG-RAN node Configuration Update

b) Cell Activation


8
XnAP procedures

8.1
Elementary procedures

Editor’s Note: All the text below is FFS.
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

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

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Data Forwarding Address Indication
	DATA FORWARDING ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER


********* Next Change **********
.
8.4.2
NG-RAN node Configuration Update 

8.4.2.1
General

Editor’s Note:
The text in this chapter is FFS
The purpose of the NG-RAN node Configuration Update procedure is to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface.

Editor’s Note:
Further details FFS
The procedure uses non UE-associated signalling.

8.4.2.2
Successful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation
The NG-RAN node1 initiates the procedure by sending an NG-RAN NODE CONFIGURATION UPDATE message to a peer NG-RAN node2.

Editor’s Note:
Further details FFS

Editor’s Note: 
the following alignment with Energy saving should be considered when details available (tabular not yet available): If the Deactivation Indication IE is contained in Served NR Cells To Modify IE, it indicates that the concerned NR cell was switched off to lower energy consumption, and is available for activation on request from the eNB

********* Next Change **********
8.X.a
Cell Activation

8.X.a.1
General

The purpose of the Cell Activation procedure is to enable an NG-RAN node to request a neighbouring NG-RAN node to switch on one or more cells, previously reported as inactive due to energy saving.

The procedure uses non UE-associated signalling.

8.X.a.2
Successful Operation
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Figure 8.X.a.2-1: EN-DC Cell Activation, successful operation
An NG-RAN node1 initiates the procedure by sending a CELL ACTIVATION REQUEST message to a peer NG-RAN node2. 

Upon receipt of this message, the NG-RAN node2 should activate the cell/s indicated in the CELL ACTIVATION REQUEST message and shall indicate in the CELL ACTIVATION RESPONSE message for which cells the request was fulfilled.

Interactions with NG-RAN Configuration Update procedure: 

The NG-RAN node2 shall not send an NG-RAN CONFIGURATION UPDATE message to the eNB just for the reason of the cell/s indicated in the CELL ACTIVATION REQUEST message changing cell activation state, as the receipt of the CELL ACTIVATION RESPONSE message by the NG-RAN node1 is used to update the information about the activation state of NG-RAN node2 cells in the NG-RAN node1. 
8.X.a.3
Unsuccessful Operation
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Figure 8.X.a.3-1: EN-DC Cell Activation, unsuccessful operation
If the NG-RAN node2 cannot activate any of the cells indicated in the CELL ACTIVATION REQUEST message, it shall respond with a CELL ACTIVATION FAILURE message with an appropriate cause value.
8.X.a.4
Abnormal Conditions

Not applicable.
********* Next Change **********
9.1.2.Y
CELL ACTIVATION REQUEST
This message is sent by an NG-RAN node1 to a peer NG-RAN node2 to request a previously switched-off cell/s to be re-activated.

Direction: NG-RAN node1 ( NG-RAN node2.

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	CHOICE Served Cells To Activate
	M
	
	
	
	YES
	reject

	 >NR Cells
	
	
	
	
	
	

	  >>NR Cells List
	
	1
	
	
	
	

	   >>>NR Cells item
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	  >>>>NR CGI
	M
	
	<reference>
	
	-
	-

	 >E-UTRA Cells
	
	
	
	
	
	

	  >>E-UTRA Cells List
	
	1
	
	
	
	

	   >>>E-UTRA Cells item
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	  >>>>E-UTRA CGI
	M
	
	<reference>
	
	-
	-

	Activation ID
	M
	
	INTEGER (0..255)
	Allocated by the eNB
	YES
	reject


	Range bound
	Explanation

	maxCellinNG-RANnode
	Maximum no. cells that can be served by an NG-RAN node.

Value is FFS.


9.1.2.Y1
CELL ACTIVATION RESPONSE
This message is sent by an NG-RAN node2 to a peer NG-RAN node1 to indicate that one or more cell(s) previously switched-off has (have) been activated.

Direction: NG-RAN node2 ( NG-RAN node1.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Activated Served Cells
	M
	
	
	
	YES
	reject

	 >NR Cells
	
	
	
	
	
	

	  >>NR Cells List
	
	1
	
	
	
	

	   >>>NR Cells Item
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	  >>>>NR CGI
	M
	
	<reference>
	
	-
	-

	 >E-UTRA Cells
	
	
	
	
	
	

	  >>E-UTRA Cells List
	
	1
	
	
	
	

	   >>>E-UTRA Cells Item
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	  >>>>E-UTRA CGI
	M
	
	<reference>
	
	-
	-

	Activation ID
	M
	
	INTEGER (0..255)
	Allocated by the eNB
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


	Range bound
	Explanation

	maxCellinNG-RANnode
	Maximum no. cells that can be served by an en-gNB. Value is FFS.


9.1.2.Y2
CELL ACTIVATION FAILURE

This message is sent by an NG-RAN node2 to a peer NG-RAN node1 to indicate cell activation failure.

Direction: NG-RAN node2 ( NG-RAN node1.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Activation ID
	M
	
	INTEGER (0..255)
	Allocated by the eNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore
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