Error! No text of specified style in document.
7
Error! No text of specified style in document.

3GPP TSG-CT WG1 Meeting #104
C1-172635
Zhangjiajie, P.R of China, 15-19 May 2017

Source:
Ericsson

Title:
5G SM - PDU session modification procedure
Spec:
3GPP TR 24.890
Agenda item:
15.2.1.4
Document for:
Agreement
2. Reason for Change

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

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.
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Figure 4.3.3.2-1: UE or network requested PDU session modification (for non-roaming and roaming with local breakout)
1.
The procedure is triggered by following steps

1a.
The UE initiates the PDU session modification procedure by the transmission of a PDU Session Modification Request (PDU session ID) message. Depending on the access type, if the UE was in CN-IDLE mode, this SM-NAS message is preceded by the Service Request procedure.
Editor's note:
What QoS parameters the UE provides for QoS session modification is FFS.
1b.
The PCF initiates the PDU-CAN Session Modification procedure upon policy decision or upon AF requests and the modification requires signalling to the UE and/or to the AN.

1c.
The UDM sends Insert Subscriber Data (Subscriber Permanent Identity, Subscription Data) message to the SMF. The SMF updates the Subscription Data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (Subscriber Permanent Identity) message to the UDM.

1d.
The SMF may decide to modify PDU session. This procedure also may be triggered based on locally configured policy.


If the SMF receives one of the triggers in step 1a ~ 1d, the SMF starts SMF requested PDU session modification procedure.
1e.
If notification control is configured for a GBR Flow, when the (R)AN decides the QoS targets of the flow cannot be fulfilled. (R)AN sends the N2 message (PDU session ID, SM information) to the AMF. The SM information includes the QFI and a notification indicating that the QoS targets cannot be fulfilled. The AMF sends the SM Request (SM information) message to the SMF.

2.
The SMF may interact with the PCF to retrieve policy using PDU CAN Session Modification procedure. This step may be skipped if PDU session modification procedure is triggered by step 1b or 1d.

Steps 3 to 7 are not invoked when the PDU session modification requires only action at an UPF (e.g. gating).

3.
The SMF sends SM Request (N2 SM information (PDU Session ID, QoS Profile, Session-AMBR), N1 SM Container (PDU Session Modification Command (PDU session ID, QoS rule, Session-AMBR))) message to the AMF. 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.


The N1 SM Container carries the PDU Session Modification Command that the AMF shall provide to the UE.

If the UE is in CM-IDLE state and the AMF decides to invoke asynchronous type communication, then the AMF stores the SM Request  message and steps 4, 5, 6 are skipped and the AMF initiates communication with the UE and (R)AN when the UE is reachable e.g. when the UE enters CM-CONNECTED state.
Editor's note:
It is FFS whether the SMF should be able to include an asynchronous indication to notify AMF whether asynchronous type communication can be used for the SM Request message.
4.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message) 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.


The UE may acknowledge the PDU Session Modification Command by sending a PDU Session Modification Command Ack message via NAS SM signalling.
6.
The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Release Ack (NAS message) Message to the AMF.

7.
The AMF forwards NAS message to the SMF via SM Request Ack.
8.
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.
NOTE:
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.
9.
If the SMF interacted with the PCF in step 1b or 2, the SMF indicates to the PCF whether the PCC decision could be enforced or not.
------------
3. Conclusions

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

Observation-2:
The PDU session modifiation triggered by the UE and the PDU session modification triggered by the network have a common subset, consisting of the SMF sending an PDU Session Modification Command and the UE responding with an PDU Session Modification Command Ack.

Proposal-1: Define:


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


(b) network-requested PDU session modification procedure consisting of handling related to the PDU SESSION MODIFICATION COMMAND message, and the PDU SESSION MODIFICATION ACCEPT message.


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

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

Observation-3:
The PDU SESSION MODIFICATION REQUEST message and the PDU SESSION MODIFICATION 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 MODIFICATION REQUEST message, the PDU SESSION MODIFICATION ACCEPT message in NAS message sent from the UE to the AMF.
Observation-4:
In step 3, if the UE is in CM-IDLE state and the AMF decides to invoke asynchronous type communication, the network-requested PDU session modification can take a very long and possibly unpredictable time. Not clear how to provide reliability mechanifor situation when the PDU SESSION MODIFICATION COMMAND message gets lost after the UE moves to CM-CONNECTED state and how to act if SMF decides to give up the PDU session modification.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.890.
* * * 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 PDU session establishment procedure;

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

d)
the 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 * * *

8.4.2
UE-requested PDU session modification procedure
8.4.2.1
General
The purpose of the UE-requested PDU session modification procedure is to enable the UE to request modification of a PDU session. 
Editor’s note:
It is FFS whether the PDU Session ID is also included in the PDU SESSION MODIFICATION REQUEST message and PDU SESSION MODIFICATION REJECT message.

8.4.2.2
UE-requested PDU session modification procedure initiation
In order to initiate the UE-requested PDU session modification procedure, the UE shall create a PDU SESSION MODIFICATION REQUEST message.
The UE shall set the PTI IE of the PDU SESSION MODIFICATION REQUEST message to an allocated PTI.
Editor's note:
Further contents of the PDU SESSION MODIFICATION REQUEST message are FFS.

The UE shall transport the PDU SESSION MODIFICATION 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 Tk (see example in figure 8.4.2.2-1).


[image: image2.emf]UE SMF

Network-requested PDU session modification procedure

PDU SESSION MODIFICATION REQUEST

Stop Tk

Start Tk

PDU SESSION MODIFICATION REQUEST REJECT

Stop Tk

OR


Figure 8.4.2.2-1: UE-requested PDU session modification procedure
8.4.2.3
UE-requested PDU session modification procedure accepting
Upon receipt of a PDU SESSION MODIFICATION REQUEST message, if the SMF accepts the request to modify the PDU session, the SMF shall perform the network-requested PDU session modification procedure as specified in subclause 8.4.x.
8.4.2.4
UE-requested PDU session modification procedure rejecting
Upon receipt of a PDU SESSION MODIFICATION REQUEST message, if the SMF does not accepts the request to modify the PDU session, the SMF shall create a PDU SESSION MODIFICATION REJECT message.
The SMF shall set the SM cause IE of the PDU SESSION MODIFICATION REJECT message to indicate the reason for rejecting the PDU session modification.

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 MODIFICATION REJECT message are FFS.

The SMF shall send the PDU SESSION MODIFICATION REJECT message.
Upon receipt of a PDU SESSION MODIFICATION 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 Tk and shall consider that the PDU session is not modified.
8.4.2.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tk expired
Editor's note: abnormal cases are FFS.

8.4.2.6
Abnormal cases on the network side

Editor's note: abnormal cases are FFS.

* * * Change * * *

X.Y
Timers
Timers of the UE-requested PDU session modification procedure are shown in table X.Y-1.
Table X.Y-1: Timers of the UE-requested PDU session modification procedure – UE side

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

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


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

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

	Tm
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message.
	PDU SESSION MODIFICATION ACCEPT message received or PDU SESSION MODIFICATION REJECT message received.
	TBD


* * * Change * * *

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

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

Editor's note: solution for situation when the UE is in CM-IDLE state and the AMF decides to invoke asynchronous type communication is FFS.
Editor's note: it is FFS whether there are cases where the UE can validly reject the PDU SESSION MODIFICATION COMMAND message.
Editor's note: it is FFS whether PDU session ID is included in the PDU SESSION MODIFICATION REQUEST message and PDU SESSION MODIFICATION REJECT message or not.
8.4.x.2
Network-requested PDU session modification procedure initiation
In order to initiate the network-requested PDU session modification procedure, the SMF shall create a PDU SESSION MODIFICATION COMMAND message.
If the authorized QoS rules of the PDU session is modified, the SMF shall set the authorized QoS rules IE of the PDU SESSION MODIFICATION COMMAND message to the authorized QoS rules of the PDU session.

If the session-AMBR of the PDU session is modified, the SMF shall set the selected Session-AMBR IE of the PDU SESSION MODIFICATION COMMAND message to the session-AMBR of the PDU session.

If the network-requested PDU session modification procedure is triggered by a UE-requested PDU session modification procedure, the SMF shall set the PTI IE of the PDU SESSION MODIFICATION COMMAND message to the PTI of the PDU SESSION MODIFICATION REQUEST message received as part of the UE-requested PDU session modification procedure.
Editor's note:
Further contents of the PDU SESSION MODIFICATION COMMAND message are FFS.

The SMF shall send the PDU SESSION MODIFICATION COMMAND message, and the SMF shall start timer Tm (see example in figure 8.4.x.2-1).
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Figure 8.4.x.2-1: Network-requested PDU session modification procedure
8.4.x.3
Network-requested PDU session modification procedure accepting
Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 7.3.1.2, if the UE accepts the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as modified and the UE shall create a PDU SESSION MODIFICATION ACCEPT message.
Editor's note:
Further contents of the PDU SESSION MODIFICATION ACCEPT message are FFS.

If the PDU SESSION MODIFICATION COMMAND message contains a PTI IE, the UE shall release the PTI indicated by the PTI IE and shall stop the timer Tk.
The UE shall transport the PDU SESSION MODIFICATION 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 a PDU SESSION MODIFICATION ACCEPT message, the SMF shall stop timer Tm and shall consider the PDU session as modified.
8.4.x.4
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Tm expired
Editor's note: abnormal cases are FFS.

8.4.x.5
Abnormal cases in the UE
Editor's note: abnormal cases are FFS.

* * * Change * * *
8.5.m
PDU session modification request
8.5.m.1
Message definition
The PDU SESSION MODIFICATION REQUEST message is sent by the UE to the network to request a modification of a PDU session.

Message type:
PDU SESSION MODIFICATION REQUEST
Significance:

dual

Direction:


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

dual

Direction:


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

Message type:
PDU SESSION MODIFICATION COMMAND
Significance:

dual

Direction:


network to UE
Editor's note:
The content of the PDU SESSION MODIFICATION COMMAND message is FFS. At least the following is needed: PTI (conditional), authorized QoS rules (conditional on change of the QoS rules), Session-AMBR (conditional on change of the session-AMBR), the extended protocol configuration options (optional).
8.5.p
PDU session modification accept
8.5.p.1
Message definition
The PDU SESSION MODIFICATION ACCEPT message is sent by the UE to the network in response to the PDU SESSION MODIFICATION COMMAND message and indicates an acceptance of the PDU SESSION MODIFICATION COMMAND message.

Message type:
PDU SESSION MODIFICATION ACCEPT
Significance:

dual

Direction:


UE to network
Editor's note:
 The content of the PDU SESSION MODIFICATION ACCEPT message is FFS. At least the following is needed: the extended protocol configuration options (optional).
3GPP
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