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1
Introduction
RAN3 previously agreed to introduce several XnAP functions and procedures for interface management, including Xn Setup, Xn Reset, and Error Indication.  However, several of the messages have not yet been defined.

In this paper, we introduce message definitions for XN SETUP FAILURE, XN RESET REQUEST, XN RESET RESPONSE, and ERROR INDICATION.
2
Discussion
2.1
Xn Setup

The basic message definitions for XN SETUP REQUET and XN SETUP RESPONSE have already been introduced to TS 38.423, but XN SETUP FAILURE is missing.

This message is used by the NG-RAN node2 to indicate Xn setup failure. It is comparable to the X2 SETUP FAILURE message in X2AP which includes mechanisms to report the cause of the failure (Cause IE) and limit the frequency of subsequent setup requests (Time To Wait IE). These mechanisms are also applicable to Xn, thus the following is proposed:

Proposal 1:
For the XN SETUP FAILURE message, the XN SETUP FAILURE message from TS 36.423 can be reused as baseline.
2.2
Xn Reset

RAN3 has agreed to introduce the Xn Reset procedure, but all stage 3 details are missing. The Xn Reset procedure is comparable to the Reset procedure in X2AP which supports “full reset”, i.e. (re-)initialization all UE associations at the peer node. These mechanisms are also applicable to Xn.
In addition, dual connectivity may justify the need to introduce “partial reset” as discussed in [1], i.e. to (re-)initialization explicitly identified UE associations at the peer node.
Thus, the following is proposed:

Proposal 2:
For the XN RESET REQUEST message, the RESET REQUEST message from TS 36.423 can be reused as baseline. Further details (e.g. if and how to support partial reset) are FFS.
Proposal 3:
For the XN RESET RESPONSE message, the RESET RESPONSE message from TS 36.423 can be reused as baseline.
2.3
Error Indication

RAN3 has agreed to introduce the Error Indication procedure, whose purpose is identical to the X2AP procedure of the same name. It is used to indicate that an error has been detected in an incoming message, when no other means exist to report the error (e.g. a failure message). The procedure can use either UE-associated or non UE-associated signalling depending on the received message that caused the error situation. These mechanisms are also applicable to Xn, thus the following is proposed:
Proposal 4:
For the ERROR INDICATION message, the ERROR INDICATION message from TS 36.423 can be reused as baseline.

In case of UE-associated signalling, the ERROR INDICATION message can include the Old/New NG-RAN node UE XNAP IDs. The encoding of the NG-RAN node UE XNAP ID IE has not been defined yet in TS 38.423, but it seems reasonable to align the range with other 5G specifications, e.g. gNB-CU UE F1P ID in TS 38.473, en-gNB UE X2AP ID in TS 36.423, and RAN UE NGAP ID in TS 38.413.
Proposal 5:
The range of the NG-RAN node UE XNAP ID IE should be 0..232.
3
Conclusions
The following is proposed:
Proposal 1:
For the XN SETUP FAILURE message, the XN SETUP FAILURE message from TS 36.423 can be reused as baseline.
Proposal 2:
For the XN RESET REQUEST message, the RESET REQUEST message from TS 36.423 can be reused as baseline. Further details (e.g. if and how to support partial reset) are FFS.

Proposal 3:
For the XN RESET RESPONSE message, the RESET RESPONSE message from TS 36.423 can be reused as baseline.

Proposal 4:
For the ERROR INDICATION message, the ERROR INDICATION message from TS 36.423 can be reused as baseline.

Proposal 5:
The range of the NG-RAN node UE XNAP ID IE should be 0..232.
A TP for the above proposals is provided in the Appendix.
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Start of Text Proposal for TS 38.423
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

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

	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

	Xn Reset
	XN RESET REQUEST
	XN RESET RESPONSE
	

	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

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

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION


Next Change
8.4.1
Xn Setup
8.4.1.1
General


The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the Xn-C interface like an Xn Reset procedure would do.

The procedure uses non UE-associated signalling.

8.4.1.2
Successful Operation

Editor’s Note:
The text in this chapter is FFS
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Figure 8.4.1.2: Xn Setup, successful operation
The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message. 

The NG-RAN node1 may include the TAI Slice Support List IE in the XN SETUP REQUEST message. The candidate NG-RAN node2 may also include TAI Slice Support List IE in the XN SETUP RESPONSE message. The NG-RAN node receiving the IE may use it accordingly.
Editor’s Note:
Further details FFS
8.4.1.3
Unsuccessful Operation
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Figure 8.4.1.3-1: Xn Setup, unsuccessful operation
If the candidate NG-RAN node2 cannot accept the setup it shall respond with an XN SETUP FAILURE message with appropriate cause value.
If the XN SETUP FAILURE message includes the Time To Wait IE the initiating NG-RAN node1 shall wait at least for the indicated time before reinitiating the Xn Setup procedure towards the same NG-RAN node2.

8.4.1.4
Abnormal Conditions

If the first message received for a specific TNL association is not an XN SETUP REQUEST, XN SETUP RESPONSE, or XN SETUP FAILURE message then this shall be treated as a logical error.

If the initiating NG-RAN node1 does not receive either XN SETUP RESPONSE message or XN SETUP FAILURE message, the NG-RAN node1 may reinitiate the Xn Setup procedure towards the same NG-RAN node, provided that the content of the new XN SETUP REQUEST message is identical to the content of the previously unacknowledged XN SETUP REQUEST message.

If the initiating NG-RAN node1 receives an XN SETUP REQUEST message from the peer entity on the same Xn interface:

-
In case the NG-RAN node1 answers with an XN SETUP RESPONSE message and receives a subsequent XN SETUP FAILURE message, the NG-RAN node1 shall consider the Xn interface as non operational and the procedure as unsuccessfully terminated according to sub clause 8.4.1.3.

-
In case the NG-RAN node1 answers with an XN SETUP FAILURE message and receives a subsequent XN SETUP RESPONSE message, the NG-RAN node1 shall ignore the XN SETUP RESPONSE message and consider the Xn interface as non operational.


Next Change
8.4.x
Xn Reset

8.4.x.1
General
Editor’s Note:
Further details FFS.
The purpose of the Xn Reset procedure is to align the resources in NG-RAN node1 and NG-RAN node2 in the event of an abnormal failure. The procedure resets the Xn-C interface. This procedure doesn’t affect the application level configuration data exchanged during, e.g., the Xn Setup procedure.

The procedure uses non UE-associated signalling.
8.4.x.2
Successful Operation
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Figure 8.4.x.2-1: Xn Reset, successful operation

The procedure is initiated with an XN RESET REQUEST message sent from the NG-RAN node1 to the NG-RAN node2. Upon receipt of this message, NG-RAN node2 shall abort any other ongoing procedures over Xn between NG-RAN node1 and NG-RAN node2. The NG-RAN node2 shall delete all the context information related to the NG-RAN node1, except the application level configuration data exchanged during the Xn Setup or NG-RAN node Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the NG-RAN node2 shall respond with an XN RESET RESPONSE message.
Editor’s Note:
Further details FFS
8.4.x.3
Unsuccessful Operation

Void.

8.4.x.4
Abnormal Conditions

If the XN RESET REQUEST message is received, any other ongoing procedure (except another Xn Reset procedure) on the same Xn interface shall be aborted.

If Xn Reset procedure is ongoing and the NG-RAN node2 receives the XN RESET REQUEST message from the peer entity on the same Xn interface, the NG-RAN node2 shall respond with the XN RESET RESPONSE message as described in 8.4.x.2.

If the initiating NG-RAN node does not receive the XN RESET RESPONSE message, the NG-RAN node1 may reinitiate the Xn Reset procedure towards the same NG-RAN node, provided that the content of the new XN RESET REQUEST message is identical to the content of the previously unacknowledged XN RESET REQUEST message.

Next Change
8.4.y
Error Indication

8.4.y.1
General

The Error Indication procedure is initiated by an NG-RAN node to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.

If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication procedure uses UE-associated signalling. Otherwise the procedure uses non UE-associated signalling.

8.4.y.2
Successful Operation
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Figure 8.4.y.2-1: Error Indication, successful operation.

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the node detecting the error situation.

The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE.

In case the Error Indication procedure is triggered by UE associated signalling, in the course of handover signalling and signalling for dual connectivity, the Old NG-RAN node UE XNAP ID IE and the New NG-RAN node UE XNAP ID IE shall be included in the ERROR INDICATION message. If one or both of Old NG-RAN node UE XNAP ID IE and New NG-RAN node UE XNAP ID IE are not correct, the cause shall be set to appropriate value e.g. "unknown Old NG-RAN node UE XNAP ID", "unknown New NG-RAN node UE XNAP ID" or "unknown pair of UE XNAP ID".
8.4.y.3
Unsuccessful Operation

Not applicable.

8.4.y.4
Abnormal Conditions

Not applicable.
Next Change
9.1.3.3
XN SETUP FAILURE
This message is sent by the NG-RAN node to indicate Xn Setup 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
	
	<reference>
	
	YES
	reject

	Cause
	M
	
	<reference>
	
	YES
	ignore

	Time To Wait
	O
	
	9.2.2.y
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore



Next Change
9.1.3.x1
XN RESET REQUEST

This message is sent from one NG-RAN node to another NG-RAN node and is used to request the Xn-C interface between the two NG-RAN nodes to be reset.

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

	Cause 
	M
	
	<reference>
	
	YES
	ignore


9.1.3.x2
XN RESET RESPONSE

This message is sent by an NG-RAN node as a response to an XN RESET REQUEST message.

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

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore


Next Change
9.1.3.y
ERROR INDICATION

This message is used to indicate that some error has been detected in the NG-RAN node.

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
	ignore

	Old NG-RAN node UE XNAP ID
	O
	
	NG-RAN node UE XNAP ID

9.2.2.x
	Allocated for handover at the source NG-RAN node and for dual connectivity at the S-NG-RAN node.
	YES
	ignore

	New NG-RAN node UE XNAP ID
	O
	
	NG-RAN node UE XNAP ID

9.2.2.x
	Allocated for handover at the target NG-RAN node and for dual connectivity at the M-NG-RAN node.
	YES
	ignore

	Cause
	O
	
	<reference>
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore


Next Change
9.2.2.x
NG-RAN node UE XNAP ID
This IE uniquely identifies a UE over the Xn interface within an NG-RAN node.

The usage of this IE is defined in TS 38.401 [2].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NG-RAN node UE XNAP ID
	M
	
	INTEGER (0..232 -1)
	


9.2.2.y
Time To Wait
This IE defines the minimum allowed waiting times.

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

	Time To Wait
	M
	
	ENUMERATED (1s, 2s, 5s, 10s, 20s, 60s, …)
	


End of Text Proposal for TS 38.423
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