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Abstract of the contribution:
This contribution proposes to update the existing procedure of PDU session anchor relocation for PDU session of SSC mode 2.
1
Discussion

The existing procedure on PDU session anchor relocation for a PDU session of SSC mode 2 has several Editor’s notes. This contribution proposes to address the following ones:

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

Editor's note:
It is FFS whether step 3 is different from the PDU session release procedure described in Clause 4.3.4.
Editor's note:
It is FFS how to select the same SMF in step 4 for the re-established PDU session.
Editor's note:
It is FFS whether the previous PDU session ID is reused for the re-established PDU session.

Editor's note:
It is FFS whether step 3 and 4 can be executed in parallel.

In this paper, the basic idea is to reuse the PDU session modification procedure in order to change PDU session anchor (PSA) for the PDU session with SSC mode 2. This has several benefits. First, the procedure is much simpler than the release and establishment based approach, which can provide fast switching time and further QoE improvement of the UE. Second, this approach minimizes the number of involved core network functions, which can reduce the complexity in the procedure. Third, this avoid the need for maintaining the association of the PDU session ID and the serving SMF ID at AMF during the time period between release and establishment.
In addition, within the SA2 group, it has not been discussed enough on the deployment scenario of SMF. Thus, it is proposed to put the following Editor’s note to revisit how to handle UPF relocation when the serving SMF needs to be changed:
Editor's note:
It is FFS whether and how to handle UPF relocation in case when SMF relocation is also required.
2
Proposal

The following text is proposed to be updated to TS 23.502.
***** Start of Change # 1 *****
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.


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.
1f. For a PDU session with SSC mode 2, if the SMF determines that PDU session anchor (PSA) relocation needs to be performed, it performs PSA reselection as described in TS 23.501 [2], clause 6.3.3 User Plane Function Selection.

If the SMF receives one of the triggers in step 1a ~ 1f, the SMF starts SMF requested PDU session modification procedure.
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.
3.
The SMF initiates an N4 Session Establishment procedure with the new UPF selected in step 1f.

3a. The SMF sends an N4 Session Establishment Request to the UPF and provides Packet detection, enforcement and reporting rules to be installed on the UPF for this PDU Session. Also, the AN Tunnel Info is delivered to the UPF.

3b. The UPF acknowledges by sending an N4 Session Establishment Response. If CN Tunnel Info is allocated by the UPF, the CN Tunnel Info is provided to SMF in this step.
Steps 4 to 8 are not invoked when the PDU session modification requires only action at an UPF (e.g. gating).

4.
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.
5.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message) Message to the (R)AN.

6.
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.

7.
The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Release Ack (NAS message) Message to the AMF.

8.
The AMF forwards NAS message to the SMF via SM Request Ack.

9.
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. In case of PDU session anchor relocation, the SMF releases the IP address / Prefix that were allocated to the PDU session and releases the corresponding User Plane resources.
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.
10.
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.
***** End of Change # 1 *****
***** Start of Change # 2 *****
4.3.5.1
PDU session anchor relocation for SSC mode 2

The following procedure is triggered by SMF in order to relocate PDU session anchor serving a PDU session of SSC mode 2 for a UE. This procedure releases the existing PDU session associated with an old PDU session anchor (i.e. UPF1 in figure 4.3.5.1-1) and immediately establishes a new PDU session with a new PDU session anchor (i.e. UPF2 in figure 4.3.5.1-1) to the same DN, which is controlled by the same SMF.
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Figure 4.3.5.1-1: UPF Relocation for a PDU session with SSC mode 2
1.
The SMF determines that the serving UPF needs to be relocated due to events that may benefit from UPF relocation.
2.
The SMF performs PDU session modification procedure to change the PDU session anchor from UPF1 to UPF2. Further, the SMF checks whether the same IP address/prefix can be associated with this new UPF and if not, the SMF allocates another IP address/prefix for the PDU session of the UE. 







Editor's note:
It is FFS whether and how to handle UPF relocation in case when SMF relocation is also required.
***** End of Change # 2 *****
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