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1	Discussion
At the last RAN3 meeting, we have been discussing how to handle the RAN initiated QoS flow/PDU session release.
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/PDU session, another is when NG-RAN wants to notify the CN that the QoS requirement for certain QoS flow can no longer be fulfilled.
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? What should RAN consider the status of those QoS flows?
· 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.
In our opinion, a class 1 RAN initiated modification, including QoS flow Release would be very helpful.



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.
In fact, TS 23.502 already specified AN initiated modification (including QoS flow release). 
[bookmark: _Toc501716745]************************************ Extract from TS 23.502 v 15.0.0 **********************************
4.3.3	PDU Session Modification
[bookmark: _Toc501716746]4.3.3.1	General
The procedure is used when one or several of the QoS parameters exchanged between the UE and the network are modified.
NOTE:	The conditions when to use this procedure for QoS change as well as the QoS parameters exchanged between the UE and the network are defined in TS 23.501 [2] clause 5.7.
[bookmark: _Toc501716747]4.3.3.2	UE or network requested PDU Session Modification (non-roaming and roaming with local breakout)
The UE or network requested PDU Session Modification procedure (non-roaming and roaming with local breakout scenario) is depicted in figure 4.3.3.2-1.


Figure 4.3.3.2-1: UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout)
1.	The procedure may be triggered by following events:
1a.	(UE initiated modification) The UE initiates the PDU Session Modification procedure by the transmission of an NAS message (N1 SM container (PDU Session Modification Request(Packet Filters, Operation, Requested QoS, Segregation)), PDU Session ID) message. Depending on the Access Type, if the UE was in CM-IDLE state, this SM-NAS message is preceded by the Service Request procedure. The NAS message is forwarded by the (R)AN to the AMF with an indication of User location Information. The AMF invokes Nsmf_PDUSession_UpdateSMContex (PDU Session ID, N1 SM container (PDU Session Modification Request)).
	When the UE requests specific QoS handling for selected SDF(s), the PDU Session Modification Request includes Packet Filters describing the SDF(s), the requested Operation (add, modify, delete), the Requested QoS and optionally a Segregation indication. The Segregation indication is included when the UE recommends to the network to bind the applicable SDF(s) on a distinct and dedicated QoS Flow e.g. even if an existing QoS Flow can support the requested QoS. The network should abide by the UE request, but is allowed to proceed instead with binding the selected SDF(s) on an existing QoS Flow.
NOTE 1:	Only one QoS Flow is used for traffic segregation. If UE makes subsequent requests for segregation of additional SDF(s), the additional SDF(s) are multiplexed on the existing QoS Flow that is used for segregation.
	The UE shall not trigger a PDU Session Modification procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN.
1b.	(SMF requested modification) The PCF performs a Session Management Policy Modification procedure as defined in clause 4.16.5 to notify SMF about the modification of policies. This may e.g.; have been triggered by a policy decision or upon AF requests.
1c.	(SMF requested modification) The UDM updates the subscription data of SMF by Nudm_SubscriberData_UpdateNotification (SUPI, Subscription Data). The SMF updates the Subscription Data and acknowledges the UDM by returning an Ack with (SUPI).
1d.	(SMF requested modification) The SMF may decide to modify PDU Session. This procedure also may be triggered based on locally configured policy or triggered from the (R)AN (see clause 4.2.6).
	If the SMF receives one of the triggers in step 1b ~ 1d, the SMF starts SMF requested PDU Session Modification procedure.
1e.	(AN initiated modification) (R)AN shall indicate to the SMF when the AN resources onto which a QoS flow is mapped are released. (R)AN sends the N2 message (PDU Session ID, N2 SM information) to the AMF. The N2 SM information includes the QFI, User location Information and an indication that the QoS Flow is released. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information).
	(AN initiated notification control) In case notification control is configured for a GBR Flow, (R)AN sends a N2 message (PDU Session ID, N2 SM information) to SMF when the (R)AN decides the QoS targets of the QoS Flow cannot be fulfilled. The N2 SM information includes the QFI indicating that the QoS targets for that QoS flow cannot be fulfilled. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information). If the PCF has subscribed to the event, SMF reports this event to the PCF for each PCC Rule for which notification control is set, see step 2. Alternatively, if dynamic PCC does not apply for this DNN, and dependent on locally configured policy, the SMF may start SMF requested PDU Session Modification procedure, see step 3b.
2.	The SMF may need to report some subscribed event to the PCF by performing a Session Management Policy Modification procedure as defined in clause 4.16.5. The PCF may provide new policy information to the SMF. This step may be skipped if PDU Session Modification procedure is triggered by step 1b or 1d. If dynamic PCC is not deployed, the SMF may apply local policy to decide whether to change the QoS profile.
	Steps 3 to 7 are not invoked when the PDU Session Modification requires only action at an UPF (e.g. gating).
3a.	For UE or AN initiated modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS rule operation, Session-AMBR))). See TS 23.501 [2] clause 5.7 for the QoS Profile and QoS rule.
	The N2 SM information carries information that the AMF shall provide to the (R)AN. It may include the QoS profiles and the corresponding QFIs to notify the (R)AN that one or more QoS flows were added, or modified. It may include only QFI(s) to notify the (R)AN that one or more QoS flows were removed. If the PDU Session Modification was triggered by the (R)AN Release in step 1d the N2 SM information carries an acknowledgement of the (R)AN Release. If the PDU Session Modification was requested by the UE for a PDU Session that has no established User Plane resources, the N2 SM information provided to the (R)AN includes information for establishment of User Plane resources.
	The N1 SM container carries the PDU Session Modification Command that the AMF shall provide to the UE. It may include the QoS rules and corresponding QoS rule operation to notify the UE that one or more QoS rules were added, removed or modified.
3b. For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS rule operation, Session-AMBR))).
	If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and steps 4, 5, 6 and 7 are skipped. When the UE is reachable e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
4.	The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.
5.	The (R)AN may issue AN specific signalling exchange with the UE that is related with the information received from SMF. For example, in case of a 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE modifying the necessary RAN resources related to the PDU Session.
6.	The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Ack (N2 SM information (List of accepted/rejected QFI(s), AN Tunnel Info, PDU Session ID), User location Information) Message to the AMF. In case of Dual Connectivity, if one or more QFIs were added to the PDU Session, the Master RAN node may assign one or more of these QFIs to a RAN node which was not involved in the PDU Session earlier; In this case the AN Tunnel Info includes a new N3 tunnel endpoint for QFIs assigned to the new RAN node. Correspondingly, if one or more QFIs were removed from the PDU Session, a RAN node may not be involved in the PDU Session anymore, and the corresponding tunnel endpoint is removed from the AN Tunnel Info.
7.	The AMF forwards the N2 SM information and the User location Information received from the AN to the SMF via Nsmf_PDUSession_UpdateSMContext service operation. The SMF replies with a Nsmf_PDUSession_UpdateSMContext Response.
8.	The UE acknowledges the PDU Session Modification Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command Ack)) message.
9.	The (R)AN forwards the NAS message to the AMF.
10.	The AMF forwards the N1 SM container (PDU Session Modification Command Ack) and User Location Information received from the AN to the SMF via Nsmf_PDUSession_UpdateSMContext service operation. The SMF replies with a Nsmf_PDUSession_UpdateSMContext Response.
11.	The SMF may update N4 session of the UPF(s) that are involved by the PDU Session Modification by sending N4 Session Modification Request (N4 Session ID) message to the UPF. For a PDU Session of Ethernet PDU Type, the SMF may notify the UPF to add or remove Ethernet Packet Filter Set(s) and forwarding rule(s).
NOTE 2:	The UPF that are impacted in the PDU Session Modification procedure depends on the modified QoS parameters and on the deployment. For example in case of the session AMBR of a PDU Session with an UL CL changes, only the UL CL is involved.
12.	If the SMF interacted with the PCF in step 1b or 2, the SMF notifies the PCF whether the PCC decision could be enforced or not by performing a Session Management Policy Modification procedure as defined in clause 4.16.5.
	SMF notifies any entity that has subscribed to User Location Information related with PDU Session change.
********************************End of extract from TS 23.502 v 15.0.0 ********************************
We can see that the introduction of QoS flow release in the class 1 message NG-RAN node modification indication implements exactly the SA2 requirement.
Proposal 1: 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 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.
3	Reference
[1]	R3-181225, Notification Control, Ericsson

Text Proposal for NGAP TS 38.413 v0.7.0
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal >>>>>>>>>>>>>>>>>>>>

[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. 
-	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.

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. 
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.
-	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.

------------------------------------------
Skip to next change
------------------------------------------

[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
	
	9.3.4.9
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	
	

	>>S-NSSAI [FFS]
	O
	
	9.3.1.24
	
	-
	

	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]

[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
9.3.1.13
	
	
	

	>>Cause
	O
	
	9.3.1.2
	
	
	

	>PDU Session Released
	
	
	
	
	
	

	>>Cause
	O
	
	9.3.1.2
	
	
	




[bookmark: _Toc483414749][bookmark: _Toc483415428][bookmark: _Toc483418954][bookmark: _Toc491324869][bookmark: _Toc496000502][bookmark: _Hlk498617040]9.3.4.9	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
9.3.1.13
	
	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
9.3.1.13
	
	YES
	reject

	>>QoS Flows Failed To Release List
	O
	
	QoS Flow List
9.3.1.13
	
	YES
	ignore

	>PDU Session Resource Release Failure Confirm
	
	
	
	
	-
	

	>>Cause
	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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6. N2 Session Response
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10b. Nsmf_PDUSession_UpdateSMContext Response
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7b. Nsmf_PDUSession_UpdateSMContext Response
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8. PDU Session Modification Command Ack
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