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1	Discussion
The GBR QoS Flow parameter, “Notification Control” is an optional IE sent from CN to RAN, indicating that “whether notifications are requested from the RAN when the GFBR can no longer be fulfilled for a QoS flow during the lifetime of the QoS flow.”
Corresponding, in TS 38.413, the “PDU Session Resource Notify” has introduced. It is a class 2 procedure and uses the UE associated signalling.
In 5G DC, some QoS flows in the PDU session may be setup in another Node (e.g. SN). When a GBR QoS flow with “Notification Control” set is established in SN, for example, SN node needs to notify the MN node when the QoS requirement can no longer be fulfilled”. Thus a similar class 2 procedure is needed.
The same applies to F1 when there is a CU/DU separation. As it is often the lower layer (DU) who monitors if the QoS requirement is fulfilled or not.
Proposal 1: RAN3 to include a class 2 procedure in Xn, to indicate when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
Proposal 2: RAN3 to include a class 2 procedure in F1, to indicate from DU to CU when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
In DC 5G, there are a few different configurations, e.g.
· NG-U could either be terminated at MN, PDCP (and SDAP) protocol in SN + RLC/LCH configuration in MN
· NG-U could either be terminated at SN, PDCP (and SDAP) protocol in SN + RLC/LCH configuration in MN
· NG-U could either be terminated at MN, PDCP (and SDAP) protocol in MN + RLC/LCH configuration in SN
· NG-U could either be terminated at MN, PDCP (and SDAP) protocol in MN + RLC/LCH configuration in SN
That is to say that the Notify message is sometimes sent from MN node to SN node, and sometimes sent from SN node to MN node.
Proposal 3: The class 2 Notify procedure in Xn should be defined to be sent from on NG-RAN node to another NG-RAN node, decoupled from the MN node and SN node role.
Currently the “PDU Session Resource Notify” defined in TS 38.413 includes two different cases, one is when NG-RAN node desires to release certain QoS flows, another is when NG-RAN wants to notify the CN that the QoS requirement for certain QoS flow can no longer be fulfilled.
[bookmark: _Hlk498606399]In our opinion, the procedure suits the purpose for notifying the CN, but is not suitable to be used to release the QoS flow. “The list of QoS flows which are released by the NG-RAN node” is included in the message, but are the QoS flows released? What RAN should do for these released QoS flows? TS 38.413 says that upon the reception of the message, “SMF normally initiate the appropriate release procedure”, in order to release those QoS flows. 


From the above we can see that three NGAP messages are needed if to use the “PDU Session Resource Notify” to release the QoS flow. It is totally up to SMF to initiate a release procedure or not. But what would happen
· if for some reason that SMF does not initiate the release procedure?
· If SMF at the same time initiate a modification procedure for the involved QoS flows?
For sure when NG-RAN node wishes to release certain QoS flow, it means that RAN cannot keep the QoS flows any more. RAN needs to handle after having sent release in the “notify” message, but CN initiate “modification” for the QoS flows NG-RAN considered to be released, or there is no “release” coming from CN.
On the other hand, we do have a “PDU Session Resource Modify Indication” procedure initiated by NG-RAN Node. 



If NG-RAN node uses the above procedure to release the QoS flows, it is only 2 step messages and there is no ambiguity. It is a very robust handling.
It would be much clearer and more robust if we use the PDU Session Resource Notify procedure to notify that the QoS requirement can no longer be fulfilled, or it is being fulfilled again, and it is CN to determine how to handle the related QoS flow. It is a class 2 message.
And we use the PDU Session Resource Modify Indication when NG-RAN decides that certain QoS flow are released. It is a class 1 message.

Proposal 4: RAN3 to agree to use “PDU Session Resource Notify” procedure only be used for Notification purpose, to indicate from NG-RAN node to 5GC when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
Proposal 5: RAN3 to agree to modify the “PDU Session Resource Modify Indication” procedure to handle the NG-RAN node initiated release of certain QoS flows or PDU sessions.
2	Proposals
Proposal 1: RAN3 to include a class 2 procedure in Xn, to indicate when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
Proposal 2: RAN3 to include a class 2 procedure in F1, to indicate from DU to CU when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
Proposal 3: The class 2 Notify procedure in Xn should be defined to be sent from on NG-RAN node to another NG-RAN node, decoupled from the MN node and SN node role.
Proposal 4: RAN3 to agree to use “PDU Session Resource Notify” procedure only be used for Notification purpose, to indicate from NG-RAN node to 5GC when the GBR QoS requirement can no longer be fulfilled or be fulfilled again.
Proposal 5: RAN3 to agree to modify the “PDU Session Resource Modify Indication” procedure to handle the NG-RAN node initiated release of certain QoS flows or PDU sessions.

pCRs are submitted in [1] as well.
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Text Proposal for NGAP TS 38.413 v0.5.0
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc481568384][bookmark: _Toc483414578][bookmark: _Toc483415256][bookmark: _Toc483418760][bookmark: _Toc491324672][bookmark: _Toc496000304][bookmark: _Hlk498674159]8.2.4	PDU Session Resource Notify
[bookmark: _Toc481568385][bookmark: _Toc483414579][bookmark: _Toc483415257][bookmark: _Toc483418761][bookmark: _Toc491324673][bookmark: _Toc496000305]8.2.4.1	General
The purpose of the PDU Session Resource Notify procedure is to provide notification for notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore by the NG-RAN node for which a notification is issued. The procedure uses UE-associated signalling.
Editor’s Note:	Further details are FFS, e.g. whether the above text should be more specific on the current purpose which is to “indicate to 5GC that the NG-RAN node resource is not fulfilled” or instead be kept generic as it is.
[bookmark: _Toc481568386][bookmark: _Toc483414580][bookmark: _Toc483415258][bookmark: _Toc483418762][bookmark: _Toc491324674][bookmark: _Toc496000306]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: PDU session resource notify
[bookmark: _Hlk503515371]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 the QoS requirements are released or not fulfilled anymore or are fulfilled again by the NG-RAN node.
-	For each PDU session of which some QoS flows are not fulfilled any more or released are 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 any more [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. Tthe list of GBR QoS flows which are not fulfilled any more or fulfilled again by the NG-RAN node, if any, shall be included in the QoS Flows Not Fulfilled Notify List IE.
-	For each PDU session which is not fulfilled any more or be fulfilled again by the NG-RAN node, the PDU Session Resource Notify Transfer IE shall be included to report the non-fulfilment 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.
[bookmark: _Hlk498589339][bookmark: _Hlk498589407]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.
[bookmark: _Toc481568387][bookmark: _Toc483414581][bookmark: _Toc483415259][bookmark: _Toc483418763][bookmark: _Toc491324675][bookmark: _Toc496000307]8.2.4.3	Abnormal Conditions
Editor’s Note:	Further details are FFS.
[bookmark: _Toc481568388][bookmark: _Toc483414582][bookmark: _Toc483415260][bookmark: _Toc483418764][bookmark: _Toc491324676][bookmark: _Toc496000308]8.2.5	PDU Session Resource Modify Indication
[bookmark: _Toc483414583][bookmark: _Toc483415261][bookmark: _Toc483418765][bookmark: _Toc491324677][bookmark: _Toc496000309]8.2.5.1	General
The purpose of the PDU Session Resource Modify Indication procedure is for the NG-RAN node to request modification of the established PDU session(s) or to release the established QoS flows or PDU sessions. The procedure uses UE-associated signalling.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414584][bookmark: _Toc483415262][bookmark: _Toc483418766][bookmark: _Toc491324678][bookmark: _Toc496000310]8.2.5.2	Successful Operation


Figure 8.2.5.2-1: PDU session resource modify indication: successful operation
The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE MODIFY INDICATION message. Upon reception of the PDU SESSION RESOURCE MODIFY INDICATION message, the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the PDU Session Resource Modify Indication Transfer IE to each SMF associated with the concerned PDU session. [FFS]
-	The DL TNL Information IE included in the PDU Session Resource Modify Indication Transfer IE in the PDU SESSION RESOURCE MODIFY INDICATION message shall be considered by the SMF as the new DL address of the PDU sessions. [FFS]
-	For each QoS flow included in the QoS Flows Release Request List IE included in the PDU Session Resource Modify Indication Transfer IE in the PDU SESSION RESOURCE MODIFY INDICATION message shall be considered by the SMF that the QoS flows are released. [FFS]
-	For each PDU session included in the PDU session Release Request List IE included in the PDU Session Resource Modify Indication Transfer IE in the PDU SESSION RESOURCE MODIFY INDICATION message shall be considered by the SMF that the PDU sessions are released. [FFS]
The AMF shall report to the NG-RAN node in the PDU SESSION MODIFY RESOURCE CONFIRM message the result for each PDU session listed in PDU SESSION RESOURCE MODIFY INDICATION message:
-	For each PDU session which is successfully modified, the PDU Session Resource Modify Confirm Transfer IE shall be included to report [FFS]: 
1. The list of QoS flows which are modified successfully shall be included in the QoS Flows Modify List IE. [FFS]
2. The list of QoS flows which fail to be modified, if any, shall be included in the QoS Flows Failed To Modify List IE. [FFS]
3. 	The list of QoS flows which are released successfully, if any, shall be included in the QoS Flows Release List IE. [FFS]
4. 	The list of QoS flows which failed to be released, if any, shall be included in the QoS Flows Failed To Release List IE. [FFS]
-	For each PDU session which failed to be modified or released, the PDU Session Resource Modify Confirm Transfer IE shall be included to report the failure cause.
-	For each PDU session or the PDU sessions with some QoS Flows are released successfully, the NAS-PDU shall be included in PDU Session Resource Modify Confirm message.
Upon reception of the PDU Session Resource Modify Confirm Transfer IE for each PDU session listed in the PDU SESSION RESOURCE MODIFY CONFIRM message:
-	If the QoS Flows Failed To Modify List IE is included, the NG-RAN node shall either 
1.	de-associate the corresponding Data Radio Bearer for the concerned QoS flow, or
2.	keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned QoS flow.
-	If a PDU session failed to be modified is included, the NG-RAN node shall either
1.	release all corresponding NG-RAN configuration and resources for the concerned PDU session, or
2.	keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned PDU session.
The NG-RAN node shall pass the NAS-PDU IE received for the PDU session to the UE and de-associate the corresponding Data Radio Bearer for the released QoS flow or PDU sessions.
-	If the QoS Flows Failed To Release List IE is included, the NG-RAN node shall either 
1.	de-associate the corresponding Data Radio Bearer for the concerned QoS flow, or
2.	resending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned QoS flow.

Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414585][bookmark: _Toc483415263][bookmark: _Toc483418767][bookmark: _Toc491324679][bookmark: _Toc496000311]8.2.2.3	Unsuccessful Operation
Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414586][bookmark: _Toc483415264][bookmark: _Toc483418768][bookmark: _Toc491324680][bookmark: _Toc496000312]8.2.2.4	Abnormal Conditions
Editor’s Note:	Further details are FFS.
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[bookmark: _Toc481568478][bookmark: _Toc483414691][bookmark: _Toc483415369][bookmark: _Toc483418888][bookmark: _Toc491324800][bookmark: _Toc496000432]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 provide notification fornotify that the already established QoS flow(s) or PDU session(s) for a given UE. are released or not fulfilled any more by the NG-RAN node.
Editor’s Note:	Further details are FFS, e.g. whether the above text should be more specific on the current purpose which is to “indicate to 5GC that the NG-RAN node resource is not fulfilled” or instead be kept generic as it is.
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
	
	-
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS.



[bookmark: _Toc483414692][bookmark: _Toc483415370][bookmark: _Toc483418889][bookmark: _Toc491324801][bookmark: _Toc496000433]9.2.1.8	PDU SESSION RESOURCE MODIFY INDICATION
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the NG-RAN node and is used to request the AMF to enable modifications or release of already established PDU sessions for a given UE.
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
	reject

	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 Modify Indication List
	
	1
	
	
	YES
	reject

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

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>PDU Session Resource Modify Indication Transfer
	M
	
	9.3.1.19
	
	-
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS.



[bookmark: _Toc483414693][bookmark: _Toc483415371][bookmark: _Toc483418890][bookmark: _Toc491324802][bookmark: _Toc496000434]9.2.1.9	PDU SESSION RESOURCE MODIFY CONFIRM
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
Editor’s Note:	It is FFS whether Cause IE for PDU session failed to be modified by the 5GC is captured in the PDU Session Modify Confirm Transfer.
This message is sent by the AMF and is used to confirm the outcome of the request from the PDU SESSION RESOURCE MODIFY INDICATION message.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	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 Modify Confirm List
	
	0..1
	
	
	YES
	reject

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

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>PDU Session Resource Modify Confirm Transfer
	M
	
	9.3.1.20
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	
	

	>>S-NSSAI [FFS]
	O
	
	<ref>
	
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS.





------------------------------------------
Skip to next change
------------------------------------------
[bookmark: _Toc483414747][bookmark: _Toc483415426][bookmark: _Toc483418952][bookmark: _Toc491324867][bookmark: _Toc496000500][bookmark: _Hlk498674765]9.3.1.18	PDU Session Resource Notify Transfer
Editor’s Note: 	Further details FFS.
This IE is sent transparently by 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

	>PDU SessionQoS Flows Modify Notify
	
	
	
	
	-
	

	>>QoS Flows Not Fulfilled Notify List
	
	1..<maxnoofQoSFlows>0..1
	
	
	-
	

	>>>QoS Flows Not Fulfilled 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 Notify List [FFS]
	O
	
	QoS Flow List
<ref>
	
	YES
	ignore

	>PDU Session Resource Release Notify
	
	
	
	
	-
	

	>>Cause [FFS]
	M
	
	9.3.1.2
	
	-
	

	>PDU Session Resource Not Fulfilled Notify
	
	
	
	
	-
	-

	>> Notification CauseCause [FFS]
	M
	
	ENUMERATED(Fullfilled, Not Fulfilled, …)9.3.1.2
	
	-
	-



	Range bound
	Explanation

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



[bookmark: _Toc483414748][bookmark: _Toc483415427][bookmark: _Toc483418953][bookmark: _Toc491324868][bookmark: _Toc496000501][bookmark: _Hlk498616756][bookmark: _Toc480199885]9.3.1.19	PDU Session Resource Modify Indication Transfer
Editor’s Note: Further details FFS. 
This IE is sent transparently by the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL TNL Information
	O
	
	TNL Information
9.3.2.1
	One or multiple RAN Transport Layer Information

	-
	

	CHOICE PDU Session Resource Modify Indication Transfer
	M
	
	
	
	
	

	>PDU Session Modify
	
	
	
	
	
	

	>>DL TNL Information
	M
	
	TNL Information
9.3.2.1
	One or multiple RAN Transport Layer Information
	
	

	>QoS Flows Released
	
	
	
	
	
	

	>>QoS Flows Release List
	M
	
	QoS Flow List
<ref>
	
	
	

	>>Cause
	O
	
	ref
	
	
	

	>PDU Session Released
	
	
	
	
	
	

	>>Cause
	O
	
	ref
	
	
	




[bookmark: _Toc483414749][bookmark: _Toc483415428][bookmark: _Toc483418954][bookmark: _Toc491324869][bookmark: _Toc496000502][bookmark: _Hlk498617040]9.3.1.20	PDU Session Resource Modify Confirm Transfer
Editor’s Note: Further details FFS. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE PDU Session Resource Modify Confirm Transfer
	M
	
	
	
	YES
	reject

	>PDU Session Resource Modify Success Confirm
	
	
	
	
	-
	

	>>QoS Flows Modify List
	
	1
	
	
	-
	

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

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

	>>QoS Flows Failed To Modify List
	O
	
	QoS Flow List
<ref>
	
	YES
	ignore

	>PDU Session Resource Modify Failure Confirm [FFS]
	
	
	
	
	-
	

	>>Cause [FFS]
	M
	
	9.3.1.2
	
	-
	

	>PDU Session Resource Released Success Confirm
	
	
	
	
	-
	

	>>QoS Flows Release List
	O
	
	QoS Flow List
<ref>
	
	YES
	reject

	>>QoS Flows Failed To Release List
	O
	
	QoS Flow List
<ref>
	
	YES
	ignore

	>PDU Session Resource Release Failure Confirm [FFS]
	
	
	
	
	-
	

	>>Cause [FFS]
	M
	
	9.3.1.2
	
	-
	



	Range bound
	Explanation

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




<<<<<<<<<<<<<<<<<<<< End Text Proposal  >>>>>>>>>>>>>>>>>>>>
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