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1. Introduction
At RAN3#99bis, the topic for NG-RAN based “notification control” (NC) was further discussed intensively, and the agreements for NG interface were made in R3-182393, where PDU SESSION RESOURCE NOTIFY message was more stabilized. Furthermore, UE INACTIVITY NOTIFICATION message was also introduced for F1 interface as agreed in R3-182501. In this contribution we shall continue discussing the Xn interface NC relevant issues and shed our views.
2. Discussion

The currently stabilized “PDU Session Resource Notify” procedure in NG covers mainly two use cases:

Case 1: PDU sessions or QoS flows are released by NG-RAN node autonomously, e.g. due to resource shortage.

Case 2: QoS flows of GBR type are not fulfilled anymore or fulfilled again by NG-RAN node, e.g. QoS degrading or recovering later.

Note: there may be potentially new use cases to indicate other info from NG-RAN.
The currently stabilized “UE Inactivity Notification” procedure in F1 covers mainly one use case:
Case 3: gNB-DU indicates gNB-CU about the inactivity/resumption of activity related to the UE.
Observation: the Notification function and use cases for NG and F1 interfaces are different, but above three use cases 1, 2, 3 can be the thinking references for design of Xn NC function.
Currently, wherever S-NG-RAN node wanna release or modify certain PDU sessions or QoS flows terminated on SN side, S-NG-RAN node shall trigger S-NG-RAN node initiated S-NG-RAN node Modification procedure, then MN takes appropriate actions further. From function viewpoints, the purpose for Case 1 “release/modify”, Case 2 “QoS fulfill” and Case 3 “Inactivity” can all be achieved with existing procedure as below.
9.1.2.8
S-NODE MODIFICATION REQUIRED

This message is sent by the S-NG-RAN node to the M-NG-RAN node to request the modification of S-NG-RAN node resources for a specific UE.

Direction: S-NG-RAN node ( M-NG-RAN node. 
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.2.33
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.2.33
	Allocated at the S-NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.2.26
	
	YES
	ignore

	SCG Change Indication
	O
	
	<reference>
	
	YES
	ignore

	PDU Session Resources To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.2.2.35
	
	–
	

	>>Cause
	M
	
	9.2.2.26
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the CG-Config message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	ignore


By looking at above tabular, the IE “Cause” is mandatory present on both UE and PDU Session level, hence SN can indicate the info about Case 1 “release/modify”, Case 2 “QoS fulfill” and Case 3 “Inactivity” with different cause values. It is only a matter of Stage3 signalling, and the associated advantages are:
· MN and SN can manage the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” or UE (in)activity within one “two step” procedure, instead of “1+2 three step” procedure.
· New dedicated class 1/2 procedure for XnAP Notification can be avoided.

Proposal 1: SN can inform MN about the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” or UE (in)activity in the existing S-NODE MODIFICATION REQUIRED message, and there is no need to introduce new dedicated class 1/2 Xn notification procedure.
Though the behaviours between Xn-U and F1-U are aligned in TS38.425, the XnAP procedure needs not to definitely align with F1AP procedure. Whenever MN encounters the need of PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” or UE (in)activity, MN shall either trigger NGAP Notify procedure or initiate XnAP M-NG-RAN node initiated S-NG-RAN node Modification procedure for self-optimization, hence MN->SN XnAP notification procedure is either not needed.
Proposal 2: MN->SN XnAP notification procedure is not needed.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: SN can inform MN about the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” or UE (in)activity in the existing S-NODE MODIFICATION REQUIRED message, and there is no need to introduce new dedicated class 1/2 Xn notification procedure.
Proposal 2: MN->SN XnAP notification procedure is not needed.
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9.2.2.26
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified,

UP integrity protection not possible, UP confidentiality protection not possible, QoS not fulfilled, QoS fulfilled again, User inactivity,
…)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED (

Unspecified, 

…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(, …)
	


The meaning of the different cause values is described in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	QoS not fulfilled
	The QoS profile of PDU session or QoS Flow cannot be fulfilled by S-NG-RAN node.

	QoS fulfilled again
	The QoS profile of PDU session or QoS Flow can be fulfilled again by S-NG-RAN node.

	User inactivity
	The action is requested due to user inactivity on all PDU sessions of UE.


	Transport Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.


	NAS cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is NAS related.


	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated “reject”.

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated “ignore and notify”.

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.


	Miscellaneous cause
	Meaning
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