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1. Introduction
At RAN3#AH1801, the topic for NG-RAN based “notification control” was discussed extensively, and the WF was summarized in R3-180553 with a list of open issues, and in this contribution we shall continue discussing some of those open issues and shed our views.
2. Discussion

Question 2: Decouple flow release from NGAP notification procedure?
“PDU Session Resource Notify” is a new Class2 procedure, and it 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.

In LTE, eNB can autonomously initiate the “E-RAB Release Indication” procedure, where eNB sends the E-RAB RELEASE INDICATION message to MME for releasing E-RABs/DRBs directly. Since QoS flow is comparable to E-RAB to some extent (e.g. in 4G/5G inter-system HO, there is one-one mapping between QoS flow and E-RAB), it is more straightforward to introduce similar function in NG-RAN. NG-RAN node should be allowed to release particular PDU session or QoS flow related resources without requesting AMF/SMF ahead. The associated advantages are:
· NG-RAN node can pre-empt local resources for PDU sessions or QoS flows more quickly.

· Procedure of “PDU Session Resource Modify” or “PDU Session Resource Release Command” can be avoided later.

· The 5GC processing effort can be reduced.

If the release of PDU sessions or QoS flows is always assumed to be successful, then there is no need for AMF/SMF to confirm or acknowledge, but just get notified and then take appropriate actions. Compared to Class 1 procedure, we do not see any robustness and efficiency issue with Class2 procedure.
Proposal 1: NG-RAN node can release PDU session or QoS flow autonomously, and then inform AMF/SMF via NGAP Notification Control procedure.

Furthermore, it is still datable whether the release of PDU sessions or QoS flows can also be supported by “PDU Session Resource Modify Indication procedure”. It should be noted that “PDU Session Resource Modify Indication procedure” inherited from E-RAB modification indication procedure is typically used in DC context, where PDU sessions or QoS flows are moved between MN and SN during offloading, so the DL/UL TNL info needs to be coordinated with AMF/SMF. In addition, due to difference between PDU session and E-RAB, in single connectivity context, if NG-RAN node performs QoS flow level release for certain PDU session, it also belongs to the scope of “PDU Session Resource Modify”, but it is not justified to perform PDU session level release artificially with such procedure, which can actually be supported by NGAP notification procedure.
Proposal 2: PDU Session Resource Modify Indication procedure does not support PDU session level release but supports QoS flow level release.
Question 4: New dedicated Xn procedure or reuse existing Xn Mod Req?
· Alt 1: New dedicated class 1 Xn procedure for Xn Notification Control;
· Alt 2: New dedicated class 2 Xn procedure for Xn Notification Control;
· Alt 3: Reuse the existing S-NG-RAN node initiated S-NG-RAN node Modification for Xn Notification Control;
· Alt 4: Reuse some other existing procedure for Xn Notification Control
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. From function viewpoints, the purpose for notification about “not fulfilled anymore” or “fulfilled again” can also be supported with that procedure easily, only matter of signalling. The associated advantages are:
· S-NG-RAN node can inform M-NG-RAN node about the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” in the single procedure.

· M-NG-RAN node initiated S-NG-RAN node Modification procedure may be saved.

· New dedicated class 1/2 procedure for XnAP Notification Control can be avoided.

Proposal 3: S-NG-RAN node can inform M-NG-RAN node about the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” in the single S-NG-RAN node initiated S-NG-RAN node Modification procedure, and no need to introduce new dedicated class 1/2 Xn procedure.
Question 5: Is MN->SN (corresponding node->node hosting PDCP) notification needed?
Generally, though the behaviours between Xn-U and F1-U are aligned, the XnAP procedure needs not to align with F1AP procedure. Whenever MN encounters the need of PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again”, MN shall either trigger NGAP Notification Control procedure or initiate M-NG-RAN node initiated S-NG-RAN node Modification procedure for self-optimization, hence MN->SN XnAP notification control procedure is not needed.
Proposal 4: MN->SN XnAP notification control procedure is not needed.
One additional question X:  What does “not fulfilled anymore” or “fulfilled again” exactly mean for PDU session level?

In current spec. there are normative texts aiming to describe the “not fulfilled anymore” or “fulfilled again” notification not only for QoS flows but also for PDU sessions; however, since one PDU session contains multiple QoS flows, then  what does “not fulfilled anymore” or “fulfilled again” exactly mean for PDU session level? It seems that if the QoS flow level notification is made by NG-RAN node, then PDU session level notification is not necessary at longer. In case PDU session contains no QoS flow of GBR type, then PDU session level notification for “not fulfilled anymore” or “fulfilled again” is not applicable at all.

Furthermore, for the “PDU session level release notification” from NG-RAN, currently it is included in the container of “PDU Session Resource Notify Transfer”, however, such info is also needed for AMF, so it should be added in the PDU SESSION RESOURCE NOTIFY message outside “PDU Session Resource Notify Transfer” container.
Proposal 5: To remove the “not fulfilled anymore” or “fulfilled again” notification for PDU session level and to include new IE “PDU Session Resource Release Notify” in PDU SESSION RESOURCE NOTIFY message outside SMF container.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: NG-RAN node can release PDU session or QoS flow autonomously, and then inform AMF/SMF via NGAP Notification Control procedure.

Proposal 2: PDU Session Resource Modify Indication procedure does not support PDU session level release but supports QoS flow level release.
Proposal 3: S-NG-RAN node can inform M-NG-RAN node about the PDU session/QoS flow “release” or “not fulfilled anymore” or “fulfilled again” in the single S-NG-RAN node initiated S-NG-RAN node Modification procedure, and no need to introduce new dedicated class 1/2 Xn procedure.
Proposal 4: MN->SN XnAP notification control procedure is not needed.

Proposal 5: To remove the “not fulfilled anymore” or “fulfilled again” notification for PDU session level and to include new IE “PDU Session Resource Release Notify” in PDU SESSION RESOURCE NOTIFY message outside SMF container.
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8.2.4
PDU Session Resource Notify

8.2.4.1
General

The purpose of the PDU Session Resource Notify procedure is to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node for which a notification is issued. The procedure uses UE-associated signalling.
8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: PDU session resource notify
The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE NOTIFY message. 
The PDU SESSION RESOURCE NOTIFY message shall contain the information of PDU sessions or QoS flows which are released or not fulfilled anymore or fulfilled again by the NG-RAN node.
-
For each PDU session of which some QoS flows are released or not fulfilled anymore or fulfilled again by the NG-RAN node, the PDU Session Resource Notify Transfer IE shall be included to report for each PDU session of which some QoS flow(s) are released or not fulfilled anymore or fulfilled again [FFS]: 

1. 
The list of QoS flows which are released by the NG-RAN node, if any, shall be included in the QoS Flows Release Notify List IE.
2. 
The list of GBR QoS flows which are not fulfilled anymore or fulfilled again by the NG-RAN node, if any, shall be included in the QoS Flows Notify List IE.
-
For each QoS flow which is not fulfilled anymore or fulfilled again by the NG-RAN node, the PDU Session Resource Notify Transfer IE shall be included to report the cause in the Notification Cause IE.

-
For each PDU session which is released by the NG-RAN node, the PDU Session Resource Notify Transfer IE shall be included to report the release cause in the Cause IE.
Upon reception of the PDU SESSION RESOURCE NOTIFY message, the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Notify Transfer IE to each SMF associated with the concerned PDU session. [FFS] Upon reception of PDU Session Resource Notify Transfer IE, SMF normally initiate the appropriate release or modify procedure on the core network side for the PDU session(s) or QoS flow(s) identified in the PDU SESSION RESOURCE NOTIFY message [FFS].
Editor’s Note:
Further details are FFS.
8.2.4.3
Abnormal Conditions

Editor’s Note:
Further details are FFS.
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9.2.1.7
PDU SESSION RESOURCE NOTIFY

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the NG-RAN node to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	PDU Session Resource Notify List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Notify Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>PDU Session Resource Notify Transfer
	M
	
	9.3.1.18
	
	-
	

	>>PDU Session Resource Release Notify
	O
	
	
	
	
	

	>>>Cause [FFS]
	M
	
	9.3.1.2
	
	-
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS.
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9.3.1.18
PDU Session Resource Notify Transfer

Editor’s Note: 
Further details FFS.

This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE PDU Session Resource Notify Transfer
	M
	
	
	
	YES
	reject

	>QoS Flows Notify
	
	
	
	
	-
	

	>>QoS Flows Notify List
	
	1
	
	
	-
	

	>>>QoS Flows Notify Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	>>>>Notification Cause
	M
	
	ENUMERATED(fullfilled, not fulfilled, …)
	
	-
	

	>>>>Assistance Information [FFS]
	O
	
	<ref>
	
	-
	

	>>QoS Flows Release List [FFS]
	O
	
	QoS Flow List

9.3.1.24
	
	YES
	ignore

	>PDU Session Resource Release
	
	
	
	
	-
	

	>>Cause [FFS]
	M
	
	9.3.1.2
	
	-
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is FFS.
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