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1. Introduction
At RAN3#Ad-hoc2 in Qingdao, the baseline TS38.413 was further discussed and fixed. According to [1], the procedure of “PDU Session Resource Notify” was initially introduced and discussed, and it aims to “indicate to 5GC that the gNB resource is not fulfilled”. In this contribution, we shall continue analyzing this new procedure and make proceeding proposals.
2. Discussion
“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 gNB autonomously, e.g. due to resource shortage.

Case 2: PDU sessions or QoS flows are not fulfilled anymore by gNB [FFS], e.g. QoS degrading.

The Case 1 is fairly justified, as for any local resource reason, gNB should be allowed to release particular PDU sessions or QoS flows related resources without requesting AMF ahead. The associated advantages are:

· gNB can pre-empt resources more quickly.

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

In LTE, eNB can initiate the “E-RAB Release Indication” procedure, where eNB sends the E-RAB RELEASE INDICATION message to MME for releasing E-RABs directly. Accordingly, it is more straightforward to introduce similar procedure in NR, such as “PDU Session Resource Release Indication” procedure. Keeping such alignment can facilitate spec. maintenance.

Proposal 1: The use case for gNB initiated PDU Session Resource Release should be supported, and to introduce one new Class2 procedure “PDU Session Resource Release Indication”, i.e. AMF does not reply to PDU SESSION RESOURCE RELEASE INDICATION message.

The Case 2 is FFS and ambiguous so far, but it reflects the potential possibility that gNB does not perform good QOS enforcement, so particular PDU sessions or QoS flows get QoS degraded, so gNB had better to inform that info to AMF in time for further actions, e.g. triggering the procedure of “PDU Session Resource Modify” to change QOS profiles, or to release impacted QoS flows; if AMF takes no modify actions after receiving PDU SESSION RESOURCE NOTIFY message, then there is no benefit for gNB to report that.

Observation 1: Upon receiving PDU SESSION RESOURCE NOTIFY message, AMF should take modify or release actions sooner or later, otherwise it is useless.
Even if gNB is allowed to perform local pre-active modification of particular PDU sessions or QoS flows without requesting AMF ahead, gNB should at least know whether AMF can accept such local modification, otherwise, gNB may override AMF’s decision in some cases, e.g. causing modification ping-pong.

Observation 2: If any local modification occurs in PDU SESSION RESOURCE NOTIFY message, AMF should Acknowledge that notification, otherwise it is risky.
In LTE, there is no use case for “E-RAB Notify”, but eNB can initiate the “E-RAB Modification Indication” procedure to change the relevant DL TNL information. Upon receiving E-RAB MODIFICATION INDICATION message, MME can also decide to release some E-RABs with E-RAB MODIFICATION CONFIRM message. 
In above Case 2, whenever “not fulfilled” occurs on gNB, the most likely actions for AMF is to release those degraded QoS flows, and it can be achieved by PDU SESSION RESOURCE MODIFY CONFIRM message already, e.g. IE “QoS Flows To Be Released List”. More generally, “PDU Session Resource Modify Indication” procedure can trigger AMF to take various modify actions. 

Therefore, for above Case 2, “PDU Session Resource Modify Indication” procedure is more efficient and general.The associated advantages are:
· All use cases of gNB initiated PDU Session Resource Modify can be put together, either change the relevant DL TNL information or QoS Flows to be released by AMF.
· “PDU Session Resource Modify” procedure can be saved.

Observation 3: The Class 1 procedure of “PDU Session Resource Modify Indication” can cover above case2.

Based on above analysis, the original FFS Class2 procedure “PDU Session Resource Notify” is not absolutely needed, especially for Case 2. Case 1 can be served by one new Class2 procedure “PDU Session Resource Release Indication”.
Proposal 2: To remove the FFS procedure “PDU Session Resource Notify”, its associated use case if any should be merged into PDU SESSION RESOURCE MODIFY INDICATION message.

3. Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: The use case for gNB initiated PDU Session Resource Release should be supported, and to introduce one new Class2 procedure “PDU Session Resource Release Indication”, i.e. AMF does not reply to PDU SESSION RESOURCE RELEASE INDICATION message.

Proposal 2: To remove the FFS procedure “PDU Session Resource Notify”, its associated use case if any should be merged into PDU SESSION RESOURCE MODIFY INDICATION message.
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8.1
List of NGAP Elementary Procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 8.1-1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURATION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	gNB Configuration Update
	GNB CONFIGURATION UPDATE
	GNB CONFIGURATION UPDATE ACKNOWLEDGE
	GNB CONFIGURATION UPDATE FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	NG Reset
	NG RESET
	NG RESET ACKNOWLEDGE
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Modify Indication
	PDU SESSION RESOURCE MODIFY INDICATION
	PDU SESSION RESOURCE MODIFY CONFIRM
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	


Table 8.1-2: Class 2 procedures

	Elementary Procedure
	Message

	AMF Configuration Transfer
	AMF CONFIGURATION TRANSFER

	AMF Status Transfer
	AMF STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	gNB Configuration Transfer
	GNB CONFIGURATION TRANSFER

	gNB Status Transfer
	GNB STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	
PDU Session Resource Release Indication
	
PDU SESSION RESOURCE RELEASE INDICATION

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT


8.2.4
PDU Session Resource Release Indication
8.2.4.1
General

The purpose of the PDU Session Resource Release Indication procedure is to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released. 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 gNB initiates the procedure by sending a PDU SESSION RESOURCE RELEASE INDICATION message. 

The PDU SESSION RESOURCE RELEASE INDICATION message shall contain the information of PDU sessions or QoS flows which are released.

-
A list of PDU sessions which are released by the gNB should be included in the PDU Session Released Notify List IE.

-
A list of QoS flows which are released by the gNB should be included in the Qos Flow  Released Notify List IE.



Upon reception of the PDU SESSION RESOURCE RELEASE INDICATION message, the AMF shall normally initiate the appropriate releaseprocedure on the core network side for the PDU session(s) or QoS flow(s) identified in the PDU SESSION RESOURCE RELEASE INDICATION message.
Editor’s Note:
Further details are FFS.

8.2.4.3
Abnormal Conditions

Editor’s Note:
Further details are FFS.
8.2.5
PDU Session Resource Modify Indication

8.2.5.1
General

The purpose of the PDU Session Resource Modify Indication procedure is for the gNB to request modification of the established PDU session(s) or QoS flow(s), or to report their local modifications. The procedure uses UE-associated signalling.

Editor’s Note:
Further details are FFS.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: PDU session resource modify indication: successful operation

The gNB initiates the procedure by sending a PDU SESSION RESOURCE MODIFY INDICATION message. 
-
The DL TNL Information IE included in the PDU Session Request To Be Modified Item IEs IE in the PDU SESSION RESOURCE MODIFY INDICATION message shall be considered by the AMF as the new DL address of the PDU sessions. 
The PDU SESSION MODIFY RESOURCE CONFIRM message shall contain the result for all the PDU sessions that were requested to be modified according to the PDU Session Request To Be Modified Item IEs IE of the PDU SESSION MODIFY INDICATION message as follows:

-
A list of PDU sessions which are successfully modified shall be included in the PDU Session Confirm To Modify List IE. In case the PDU Session Resource Modify Indication procedure is triggered by QoS flow to be modified, the PDU sessions which are successfully modified shall include at least one QoS flow which is successfully modified and may include a list of QoS flows which failed to be modified. [FFS]

-
A list of PDU sessions which failed to be modified, if any, shall be included in the PDU Session Failed To Modify List IE.

-
A list of PDU sessions which are to be released, if any, shall be included in the PDU Session To Be Released List IE.
If the PDU Session To Be Released List IE is received in the PDU SESSION MODIFY RESOURCE CONFIRM message, the gNB shall release all corresponding resources for the concerned PDU sessions.

Editor’s Note:
Further details are FFS.

8.2.2.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.

8.2.2.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
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