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1. Introduction
This p-CR is to evaluate which 5GSM message can be used to trigger a new PDU session establishment procedure and to release the old PDU session during the PDU session anchor relocation procedure for SSC mode 2 and SSC mode 3.
2. Reason for Change
In the latest stage 2 TS 23.502 v0.5.0, there are two typical procedures defined in which the SMF needs to send a separate 5GSM message to the UE for PDU session anchor relocation indication:
· In subclause 4.3.5.1.1 (PDU session anchor relocation for SSC mode 2 with single PDU session anchor), named Procedure #1:

"2.
The SMF sends a NAS message to the UE via the AMF. The NAS message contains the PDU session ID that needs to be relocated with an indication that a PDU session re-establishment to the same DN is required.
3.
The SMF performs PDU session release procedure described in clause 4.3.4."

· In subclause 4.3.5.2 (PDU session anchor relocation for SSC mode 3 with multiple PDU sessions), named Procedure #2:
"2.
SMF to AMF: N11 message (PDU session ID, Reallocation requested indication, N1 SM information (PDU session ID, PDU session release timer)). 

The Reallocation requested indication indicates whether the SMF is requested to be reallocated.

The release timer value indicates how long the network is willing to maintain the PDU session.
3.
The AMF forwards the NAS message to the UE."
Upon receipt of this NAS message, the UE will initiate a new PDU session establishment procedure during which the PDU session anchor is rellocated by the SMF. Also, the PDU session connecting to the old PDU session anchor will be released. Normally, in SSC mode 2, it is released before the new PDU session establishment while in SSC mode 3, it is released after the new PDU session establishment.
Now from stage 3 perspective, we needs to evaluate which NAS 5GSM message can be used within these two procedures. There are two alternatives:

· Alt#1: to re-use an existing 5GSM message with a typcial indication/cause value, e.g. the PDU SESSION RELEASE COMMAND message during the Network-requested PDU session release procedure (see TS 24.890 subclause 9.4.6); or
· Alt#2: to define a dedicated 5GSM message, e.g. 5GSM NOTIFICATION message.
For Procedure #1, Alt#1 could work well due to the old PDU session release happens before the new PDU session establishment. Hence, like done in EPS, the SMF could directly initiates the PDU session release procedure with a PDU session ID and a reactivation indication to the UE. Note that SA2 opens the door for Alt#1 (see below EN):

"Editor's note:
It is FFS whether step 2 and 3 can be merged."

Also SA2 has defined the PDU session release procedure to support this capability, e.g. in TS 23.502 subclause 4.3.4.2:
"3a.The SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext response (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)."
If the reactivation indiction is included, the SMF will not send the N1 SM delivery skip allowed indication towards AMF, i.e. the UE has to be involved this procedure.
Proposal#1: The Network-requested PDU session release procedure needs to be used to trigger a new PDU session establishment procedure.
For Procedure #2, Alt#1 could NOT work well due to the old PDU session release happens After the new PDU session establishment in order to keep service continuity. The PDU SESSION RELEASE COMMAND message during the Network-requested PDU session release procedure cannot be reused. Other 5GSM message cannot be reused as well. Hence, Alt#2 is the better choice for Procedure #2.
Proposal#2: A new 5GSM message, e.g. 5GSM NOTIFICATION, needs to be defined to provide required information (e.g. old PDU session release timer) to the UE for new PDU session establishment and old PDU session release.
3. Conclusions

Two proposals are proposed:

Proposal#1: The Network-requested PDU session release procedure needs to be used to trigger a new PDU session establishment procedure.
Proposal#2: A new 5GSM message, e.g. 5GSM NOTIFICATION, needs to be defined to provide required information (e.g. old PDU session release timer) to the UE for new PDU session establishment and old PDU session release.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1.
* * * First Change * * * *

9.2
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 establishment authentication and authorization procedure;

c)
the UE-requested PDU session modification procedure;
d)
the network-requested PDU session modification procedure; and

e)
the UE-requested PDU session release procedure; and

f)
the network-requested PDU session release procedure; and
g)
the network-requested 5GSM notification 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 9.5.
* * * Next Change * * * *

9.4.6.2
Network-requested PDU session release procedure initiation
In order to initiate the network-requested PDU session release procedure, the SMF shall create a 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:

#xx:
reactivation requested.
Editor's note: The definition of cause #xx "reactivation requested" is FFS.
Editor's note: Other 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 9.4.6.2.1).
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Figure 9.4.6.2.1: Network-requested PDU session release procedure
* * * Next Change * * * *

9.4.6.3
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 8.4.1.1.1.1.3, 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.
If the PDU SESSION RELEASE COMMAND message contains SM cause #xx "reactivation requested", the UE should re-initiate the UE-requested PDU session establishment procedure as specified in subclause 9.4.1 after the completion of the Network-requested PDU session release procedure.
NOTE:
User interaction is necessary in some cases when the UE cannot re-activate the PDU session automatically.

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 8.4.1.1.1.1.
Upon receipt of a PDU SESSION RELEASE ACCEPT message, the SMF shall stop timer Ty and shall consider the PDU session as released.
* * * Next Change * * * *

9.4.6.4
N1 SM delivery skipped
If the PDU SESSION RELEASE COMMAND message was sent along the N1 SM delivery skip allowed indication towards the 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. If the SMF sets the SM cause to #xx "reactivation requested", the N1 SM delivery skip allowed indication shall not be sent to the AMF.
* * * Next Change * * * *

9.4.x
5GSM notification procedure
9.4.x.1
General

The 5GSM notification procedure is used by the network to notify the UE to re-initiate a PDU session establishement procedure during a PDU session anchor relocation procedure initiated by the SMF.
Editor's note:
Other purposes of the 5GSM notification procedure are FFS.
9.4.x.2
5GSM notification initiated by the network

The network intiates the 5GSM notification procedure by sending a 5GSM NOTIFICATION message to the UE and starting timer Tx (see example in figure 9.4.x.2.1). This message shall be sent only after the security context has been setup. The SMF shall include the PDU session ID that needs to be re-activated. The SMF shall also include a PDU session release timer value with the value of timer Tx to the UE.
Editor's note:
The content of the 5GSM NOTIFICATION message is FFS.

Editor's note:
Timers are FFS.
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Figure 9.4.x.2.1: 5GSM notification procedure
9.4.x.3
5GSM notification completion by the UE
Upon receipt of the 5GSM NOTIFICATION message, the UE shall start timer Ty with the value indicated in the 5GSM NOTIFICATION message. If the UE decides to re-activate the PDU session indicated in the 5GSM NOTIFICATION message before the expiry of timer Ty, the UE shall initiate a UE-requested PDU session establishment procedure as specified in subclause 9.4.1 with following modifications:

-
sends the PDU session ID of the PDU session indicated in the 5GSM NOTIFICATION message to the AMF;

-
includes a new PDU session ID in the PDU SESSION ESTABLISHMENT REQUEST message; and
-
includes the DNN of the PDU session indicated in the 5GSM NOTIFICATION message in the PDU SESSION ESTABLISHMENT REQUEST message.
If the UE decides the PDU session indicated in the 5GSM NOTIFICATION message needs to be released before the expiry of timer Ty, the UE shall initiate a UE-requested PDU session release procedure as specified in subclause 9.4.5 and stop timer Ty.
9.4.x.4
5GSM notification completion by the network
Upon receipt of the PDU SESSION RELEASE REQUEST message, the SMF shall stop timer Tx and proceed the UE-requested PDU session release procedure as specified in subclause 9.4.5.
At expiry of timer Tx, the SMF shall initiate a network-requested PDU session release procedure as specified in subclause 9.4.6 to release the PDU session indicated in the 5GSM NOTIFICATION message. Upon receipt of the PDU SESSION RELEASE COMMAND message, the UE shall stop timer Ty, if running.

9.4.x.5
Abnormal cases on the network side

Editors' note:
Abnormal cases are FFS.

9.4.x.6
Abnormal cases in the UE

Editors' note:
Abnormal cases are FFS.

* * * End of Change * * * *
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