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2. Reason for Change

23.502 v0.3.0 states the following. The text significant for CT1 is highlighted.
------------

4.3.4.2
UE or network requested PDU session release for Non-Roaming and Roaming with Local Breakout

Figure 4.3.4.2-1 captures both the UE requested PDU session release procedure and the network requested PDU session release procedure. The procedure allows the UE to request the release of one PDU session. The procedure also allows the SMF or PCF to initiate the release of a PDU session. In the case of LBO, the procedure is as in the case of non-roaming with the difference that the SMF, the UPF and the PCF are located in the visited network.
Editor's note:
Further studies are needed to determine the nature of the information allowing the AMF to know which UE is the target of the SMF request as well to determine which access towards the UE to use

Editor's note:
Alignment of message naming with the procedures for PDU session establishment is needed.

Editor's note:
The names of N11 Message are FFS.
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Figure 4.3.4.2-1: UE or network requested PDU session release for non-roaming and roaming with local breakout

1.
The procedure is triggered by one of the following options:

1a.
The UE initiates the UE requested PDU session release procedure by the transmission of a SM PDU Session Release Request (PDU Session ID) message. This message is relayed to the SMF corresponding to the PDU Session ID via N2 and the AMF.
NOTE 1:
Depending on the access type, when the UE is in CM-IDLE state, the UE can trigger a Service Request procedure before being able to release the PDU session.

1b.
The PCF may initiate the PDU-CAN Session modification procedure to request the release of the PDU session.

1c.
The SMF may decide to release a PDU session e.g. based on a request from the DN (cancelling the UE authorization to access to the DN) or based on a request from the UDM (subscription change) or from the OCS. The release procedure also may be triggered based on locally configured policy (e.g. the release procedure may be related with the UPF relocation for SSC mode 2 / mode 3).


If the SMF receives one of the triggers in step 1a ~ 1c, the SMF starts PDU session release procedure.

...
4.
The SMF sends an N11 Request message to the AMF (N2 SM Resource Release request, N1 SM Information (PDU Session Release Command))

The SMF creates an N1 SM Information including PDU Session Release Command message (PDU Session ID, Cause). The Cause may indicate a trigger to establish a new PDU session with the same characteristics (e.g. when procedures related with SSC mode 2 are invoked).
NOTE 3:
SSC mode 2 is defined in TS 23.501[2] clause 5.6.9.

If the UP connection of the PDU session is active, the SMF shall also create an N2 SM request to release the (R)AN resources associated with the PDU session (N2 Resource Release request (PDU Session ID)).

The SMF sends an N11 message to the AMF (N2 SM Resource Release request, N1 SM Container (PDU Session Release Command),"N1 SM delivery can be skipped" Indication) message to the AMF. The "N1 SM delivery can be skipped" Indication tells the AMF whether it may skip sending the N1 SM container to the UE (e.g. when the UE is in CM-IDLE mode).
Editor's note:
It is FFS whether this takes the form a Namf_Message Transfer (SMF): The SMF requests Namf_Message Transfer service of the AMF defined in Clause 5.2.2.4 to sends N1 SM and N2 SM messages to the UE and (R)AN.
NOTE 4:
If the procedure is triggered to relocate PDU session anchor of a PDU session with SSC mode 2, the SMF is assumed not to include the "N1 SM delivery can be skipped" Indication.

Editor's note:
It is FFS whether a Release Indication to explicitly delete the association of PDU Session ID and serving SMF ID within the AMF is added to the SMF request. This would allow skipping step 9 when the UE is in CM-IDLE state and "N1 SM delivery can be skipped" is included in the N11 message.
Editor's note:
It is FFS whether "N1 SM delivery can be skipped" Indication is required.
5.
If the UE is in CM-IDLE state and "N1 SM delivery can be skipped" Indication is included in the N11 message, the AMF acknowledges the step 4 and steps 5 to 7 are skipped.

NOTE 5:
The UE and the 5GC will get synchronized about the status (released) of the PDU session at the next Service Request or Registration procedure.

Otherwise, if the UE is in CM-IDLE state and "N1 SM delivery can be skipped" is not indicated, the AMF initiates the network triggered Service Request procedure to transmit the N1 SM Information to the UE..

If the UE is in CM-CONNECTED state, then the AMF transfers the message received from the SMF in step 4 (N2 SM Resource Release request, N1 SM Information) message to the (R)AN.
6.
When the (R)AN has received an N2 SM request to release the AN resources associated with the PDU session it issues AN specific signalling exchange(s) with the UE to release the corresponding AN resources.

In case of a 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE releasing the RAN resources related to the PDU session.

During the this procedure, the (R)AN sends any NAS message (N1 SM PDU Session Release Command ) received from the AMF in step 5.

The UE acknowledges the PDU Session Release Command by sending a PDU Session Release Ack message via N1 SM signalling sent over the (R)AN.
7.
[Conditional] If the (R)AN had received a N2 SM request to release the AN resources, the (R)AN acknowledges the N2 SM Resource Release Request by sending an N2 SM Resource Release Ack (N1 SM Information (PDU Session Release Ack)) Message to the AMF.

Otherwise, the (R)AN just forwards the N1 SM Information (PDU Session Release Ack) from the UE to the AMF.
8.
The AMF sends N11 Response message (N1 SM Information (PDU Session Release Ack)) to the SMF.
9.
The SMF notifies the AMF that the PDU session is released. The AMF and SMF shall remove all contexts (including the PDU session ID) associated with the PDU session.
Editor's note:
It is FFS whether this takes the form of a Nsmf_ PDU Session Event Report Notification (AMF): The SMF sends (N11 Message) PDU Session Event Report Notification as defined in Clause 5.2.8.1 to the AMF; the event trigger is PDU session release.

NOTE 6:
The order with which SMF releases the resources is implementation dependant.

------------
3. Conclusions

Observation-1:
The PDU session release can be triggered by the UE or by the network.

Observation-2:
The PDU session release triggered by the UE and the PDU session release triggered by the network have a common subset, consisting of the SMF sending a PDU Session Release Command and either the UE responding with an PDU Session Release Ack or the SMF being informed that the N1 SM information delivery was skipped.
Proposal-1: Define:


(a) UE-requested PDU session release procedure consisting of handing related to the PDU SESSION RELEASE REQUEST message (and PDU SESSION RELEASE REJECT message in case of rejection by network); and 


(b) network-requested PDU session release procedure consisting of handling related to the PDU SESSION RELEASE COMMAND message, the PDU SESSION RELEASE ACCEPT message and handling related to the N1 SM information delivery being skipped. It is not expected that the UE can reject the network-requested PDU session release procedure.

The UE-requested PDU session release procedure is one of the triggers for the network-requested PDU session release procedure. 

Proposal-2: In order to let UE to figure out whether an PDU SESSION RELEASE COMMAND message was triggered by an PDU SESSION RELEASE REQUEST message or by another trigger, the UE includes a PTI (Procedure Transaction Identity) in the PDU SESSION RELEASE REQUEST message and the SMF copies the PTI from the PDU SESSION RELEASE REQUEST message to the PDU SESSION RELEASE COMMAND message.

Observation-3:
PDU SESSION RELEASE REQUEST message and PDU SESSION RELEASE ACCEPT message are routed from the UE to the SMF via the AMF. 

Conclusion-1:
To enable the AMF to route the SM message to the SMF serving the PDU session ID, the UE needs to indicate the PDU session ID along the PDU SESSION RELEASE REQUEST message (or PDU SESSION RELEASE ACCEPT message) in NAS message sent from the UE to the AMF.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.890.
* * * Change * * *

7.3.1.2
Network-initiated SM message transport procedure
7.3.1.2.1
General

The purpose of the network-initiated SM message transport procedure is to provide a transport of an SM message from the AMF to the UE in an MM message.

7.3.1.2.2
NAS SM MESSAGE TRANSPORT message sending
Upon:

a)
reception of an SM message without an N1 SM delivery skip allowed indication for a served UE from an SMF; or

b)
reception of an SM message, and an N1 SM delivery skip allowed indication for a served UE from an SMF and if the UE is in the CM-CONNECTED state;

the AMF shall create a NAS SM MESSAGE TRANSPORT message.
The AMF shall set the N1 SM information IE of the NAS SM MESSAGE TRANSPORT message to the SM message from the SMF.

The AMF shall send the NAS SM MESSAGE TRANSPORT message to the UE (see example in figure 7.3.1.2.2-1).
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Figure 7.3.1.2.2-1: UE-initiated SM transport procedure

7.3.1.2.3
NAS SM MESSAGE TRANSPORT message receiving
The SM message of a received NAS SM MESSAGE TRANSPORT message is handled in the SM procedures specified in clause 8.
* * * Change * * *

8.2
Overview

The SMF is responsible for the session management functions to provide the PDU connectivity service to the UE via the SM signalling between UE and SMF. The session management procedures includes:

a)
the UE-requested PDU session establishment procedure;

b)
the PDU session modification procedure;
c)
the UE-requested PDU session release procedure; and

d)
the network-requested PDU session release procedure.

A UE may establish multiple PDU sessions, to the same data network or to different data networks, via 3GPP and via and Non-3GPP access networks at the same time.
The session management messages between UE and SMF are transferred via AMF as specified in subclause x.x.x.
* * * Change * * *

8.4.3
UE-requested PDU session release procedure
8.4.3.1
General
The purpose of the UE-requested PDU session release procedure is to enable the UE to request a release of a PDU session.
Editor’s note:
It is FFS whether the PDU Session ID is also included in the PDU SESSION RELEASE REQUEST message and PDU SESSION MODIFICATION REJECT message.
8.4.3.2
UE-requested PDU session release procedure initiation
In order to initiate the UE-requested PDU session release procedure, the UE shall create an PDU SESSION RELEASE REQUEST message.
The UE shall set the PTI IE of the PDU SESSION RELEASE REQUEST message to an allocated PTI.
Editor's note:
Further contents of the PDU SESSION RELEASE REQUEST message are FFS.

The UE shall transport the PDU SESSION RELEASE REQUEST message and the PDU session ID, using the UE-initiated SM message transport procedure as specified in subclause 7.3.1.1, and the UE shall start timer Tz (see example in figure 8.4.3.2-1).


[image: image3.emf]UE SMF

Network-requested PDU session release procedure

PDU SESSION RELEASE REQUEST

Stop Tz

Start Tz

PDU SESSION RELEASE REJECT

Stop Tz

OR


Figure 8.4.3.2-1: UE-requested PDU session release procedure
8.4.3.3
UE-requested PDU session release procedure accepting
Upon receipt of an PDU SESSION RELEASE REQUEST message and an PDU session ID, if the SMF accepts the request to release the PDU session, the SMF shall perform the network-requested PDU session release procedure as specified in subclause 8.4.x.
8.4.3.4
UE-requested PDU session release procedure rejecting
Upon receipt of an PDU SESSION RELEASE REQUEST message, if the SMF does not accept the request to release the PDU session, the SMF shall create an PDU SESSION RELEASE REJECT message.
The SMF shall set the SM cause IE of the PDU SESSION RELEASE REJECT message to indicate the reason for rejecting the PDU session release.

The SM cause IE typically indicates one of the following SM cause values:

Editor's note: SM causes are FFS.
Editor's note:
Further contents of the PDU SESSION RELEASE REJECT message are FFS.

The SMF shall send the PDU SESSION RELEASE REJECT message.
Upon receipt of an PDU SESSION RELEASE REJECT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 7.3.1.2, the UE shall stop timer Tz and shall consider that the PDU session is not released.
8.4.3.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tz expired
Editors' note: abnormal cases are FFS.
8.4.3.6
Abnormal cases on the network side

Editors' note: abnormal cases are FFS.
* * * Change * * *
X.Y
Timers
Timers of the UE-requested PDU session release procedure are shown in table X.Y-1.
Table X.Y-1: Timers of the UE-requested PDU session release procedure – UE side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tz
	TBD
	TBD
	Transmission of PDU SESSION RELEASE REQUEST message.
	PDU SESSION RELEASE COMMAND message with the same PTI is received or PDU SESSION RELEASE REJECT message received.
	TBD


Timers of the network-requested PDU session release procedure are shown in table X.Y-2.
Table X.Y-2: Timers of the network-requested PDU session release procedure – SMF side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Ty
	TBD
	TBD
	Transmission of PDU SESSION RELEASE COMMAND message.
	PDU SESSION RELEASE ACCEPT message received or

N1 SM delivery skipped indication received.
	TBD


* * * Change * * *

8.4.x
Network-requested PDU session release procedure
8.4.x.1
General

The purpose of the network-requested PDU session release procedure is to enable the network to release a PDU session.

Editor’s note:
It is FFS whether the PDU Session ID is also included in the PDU SESSION RELEASE COMMAND message and PDU SESSION MODIFICATION ACCEPT message.
8.4.x.2
Network-requested PDU session release procedure initiation
In order to initiate the network-requested PDU session release procedure, the SMF shall create an PDU SESSION RELEASE COMMAND message.
The SMF shall set the SM cause IE of the PDU SESSION RELEASE COMMAND message to indicate the reason for releasing the PDU session.
The SM cause IE typically indicates one of the following SM cause values:

Editor's note: SM causes are FFS.
Editor's note:
Further contents of the PDU SESSION RELEASE COMMAND message are FFS.

If the network-requested PDU session release procedure is triggered by a UE-requested PDU session release procedure, the SMF shall set the PTI IE of the PDU SESSION RELEASE COMMAND message to the PTI of the PDU SESSION RELEASE REQUEST message received as part of the UE-requested PDU session release procedure.
The SMF shall send:
a)
the PDU SESSION RELEASE COMMAND message; and

b)
if the SMF allows the AMF to skip sending of the N1 SM container to the UE, the N1 SM delivery skip allowed indication;
towards the AMF, and the SMF shall start timer Ty (see example in figure 8.4.x.2-1).
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Figure 8.4.x.2-1: Network-requested PDU session release procedure
8.4.x.3
Network-requested PDU session release procedure accepting
Upon receipt of an PDU SESSION RELEASE COMMAND message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 7.3.1.2, the UE considers the PDU session as released and the UE shall create an PDU SESSION RELEASE ACCEPT message.
If the PDU SESSION RELEASE COMMAND message contains a PTI IE, the UE shall release the PTI indicated by the PTI IE and shall stop the timer Tz.
Editor's note:
Further contents of the PDU SESSION RELEASE ACCEPT message are FFS.

The UE shall transport the PDU SESSION RELEASE ACCEPT message and the PDU session ID, using the UE-initiated SM message transport procedure as specified in subclause 7.3.1.1.
Upon receipt of an PDU SESSION RELEASE ACCEPT message, the SMF shall stop timer Ty and shall consider the PDU session as released.
8.4.x.4
N1 SM delivery skipped
If the PDU SESSION RELEASE COMMAND message was sent along the N1 SM delivery skip allowed indication towards AMF, then upon receipt of an indication that N1 SM delivery was skipped, the SMF shall stop timer Ty and shall consider the PDU session as released.
8.4.x.5
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Ty expired
Editors' note: abnormal cases are FFS.
8.4.x.6
Abnormal cases in the UE

Editors' note: abnormal cases are FFS.
* * * Change * * *
8.5.v
PDU session release request
8.5.v.1
Message definition
The PDU SESSION RELEASE REQUEST message is sent by the UE to the network to request a release of a PDU session.

Message type:
PDU SESSION RELEASE REQUEST
Significance:

dual

Direction:


UE to network
Editor's note:
The content of the PDU SESSION RELEASE REQUEST message is FFS. At least the following is needed: PTI (mandatory), the extended protocol configuration options (optional).
8.5.w
PDU session release reject
8.5.w.1
Message definition
The PDU SESSION RELEASE REJECT message is sent by the network to the UE to indicate rejection of request a release of a PDU session.

Message type:
PDU SESSION RELEASE REJECT
Significance:

dual

Direction:


network to UE
Editor's note:
The content of the PDU SESSION RELEASE REJECT message is FFS. At least the following is needed: SM cause (mandatory), the extended protocol configuration options (optional).
8.5.x
PDU session release command
8.5.x.1
Message definition
The PDU SESSION RELEASE COMMAND message is sent by the network to the UE to indicate a release of a PDU session.

Message type:
PDU SESSION RELEASE COMMAND
Significance:

dual

Direction:


network to UE
Editor's note:
The content of the PDU SESSION RELEASE COMMAND message is FFS. At least the following is needed: the cause IE (mandatory) and PTI (conditional), the extended protocol configuration options (optional).
8.5.y
PDU session release accept
8.5.y.1
Message definition
The PDU SESSION RELEASE ACCEPT message is sent by the UE to the network in response to the PDU SESSION RELEASE COMMAND message and indicates an acceptance of a release of the PDU session.

Message type:
PDU SESSION RELEASE ACCEPT
Significance:

dual

Direction:


UE to network
Editor's note:
 The content of the PDU SESSION RELEASE ACCEPT message is FFS. At least the following is needed: the extended protocol configuration options (optional).
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