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Abstract of the contribution:
This contribution proposes UPF relocation procedure for SSC mode 2 and 3 under the control of the same SMF.
1
Discussion

This contribution proposes UPF relocation procedures for SSC mode 2 and 3, respectively. 
For SSC mode 2 case, the procedure includes release of the existing PDU session via an old anchor UPF and prompt establishment of a new PDU session via a new anchor UPF.
On the other hand, for SSC mode 3 case, the procedure performs a new PDU session establishment via a new anchor UPF while preserving the existing PDU session via an old anchor UPF to the same Data Network during a timer value configured by the SMF.
We assume that the whole procedures are handled by the same SMF. Otherwise, a different SMF can pick a different UPF instead of the designated UPF selected by the previous SMF, so that the UP path may not be optimal after the UPF relocation since a new SMF may make use of different information about candidate UPFs from the previous SMF that served the PDU session. Thus, it is proposed that serving SMF doesn’t change during UPF relocation for SSC mode 2 and 3. Note that we do not exclude UPF relocation due to SMF relocation, which is beyond the scope of this paper.
2
Proposal

The following text is proposed to be updated to TS 23.502.
***** Start of Change # 1 *****
4.3.5
Session continuity, service continuity and UP path management

Editor's note:
This clause will contain procedures for e.g. UPF relocation for SSC modes, addition/removal of UPF ("branching function" and/or IP anchor) for IPv6 MH, UL-CL, etc.

4.3.5.1
General
This clause contains UPF relocation procedures to support different session and service continuity (SSC) modes as described in Clause 5.6.9 of TS 23.501 [2].
4.3.5.2
UPF relocation for SSC mode 2

The following procedure is triggered by SMF in order to support UPF relocation for a PDU session with SSC mode 2 for a UE. This procedure releases the existing PDU session with an old anchor UPF and immediately establishes a new PDU session with a new anchor UPF to the same DN, which is controlled by the same SMF.
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Figure 4.3.5.2-1: UPF Relocation for a PDU session with SSC mode 2
1.
The UPF relocation procedure is triggered by the SMF due to events that may benefit from UPF relocation other than UE mobility scenarios.
Editor's note:
It is FFS whether this procedure can apply to the UE mobility scenarios as well.
2.
If the SMF determines that the serving UPF is to be relocated, then it selects a new serving UPF according to Clause 6.3.3 of TS 23.501 [2]. The SMF sends an N4 Session Release Request to the old UPF by including the PDU session ID that needs to be relocated.

3.
The old UPF acknowledges to the SMF with an N4 Session Release Response.

4.
The SMF sends an N11 Message to the AMF. The N11 Message includes the PDU session ID with “PDU session re-establishment required” cause and SM NAS message indicating the release of the PDU session and request of UE-initiated PDU session establishment via the same DNN.
5.
The AMF sends an N2 Request to the (R)AN to remove the (R)AN resources associated with the PDU session. The N2 Request also delivers the SM NAS message received from the SMF.

6.
The (R)AN performs RRC Connection Reconfiguration with the UE to remove (R)AN resources associated with the PDU session. The (R)AN forwards the SM NAS message to the UE.

7.
The (R)AN acknowledges the N2 Request to inform the AMF of the successful release of (R)AN resources associated with the PDU session.

8.
The AMF acknowledges the N11 Message to the SMF.

9.
The UE initiates the UE Requested PDU session establishment procedure by sending a NAS message containing a PDU Session Establishment Request within a SM NAS information. The AMF forwards this Session Establishment Request to the same SMF based on the cause value provided in step 4. The SMF initiates an N4 Session Establishment procedure with the new UPF selected in step 2.
Editor's note:
It is FFS whether the step 2-8 can be replaced with the PDU Session Release procedure described in Clause 4.3.4.
4.3.5.3
UPF relocation for SSC mode 3

The following procedure is triggered by the SMF in order to support UPF relocation for a PDU session with SSC mode 3 for a UE. This procedure establishes a new PDU session via a new anchor UPF while preserving the existing PDU session via an old anchor UPF during some specified duration called timer. The whole procedure is controlled by the same SMF.
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Figure 4.3.5.3-1: UPF Relocation for a PDU session with SSC mode 3
1.
The UPF relocation procedure is triggered by the SMF due to events that may benefit from UPF relocation other than UE mobility scenarios.
Editor's note:
It is FFS whether this procedure can apply to the UE mobility scenarios as well.
2.
If the SMF determines that the serving UPF is to be relocated, then it selects a new serving UPF according to Clause 6.3.3 of TS 23.501 [2]. The SMF sends an N11 Message to the AMF. The N11 Message includes the PDU session ID with “PDU session establishment required” cause and SM NAS message containing the request of UE-initiated PDU session establishment via the same DNN and the timer value indicating how long the CN is willing to maintain the existing PDU session via the same DNN.
3.
The AMF sends an NAS Message to the UE to deliver the SM NAS message received from the SMF.

4.
After successfully transmitting the SM NAS message to the UE, the AMF acknowledges to the SMF with an N11 Message Ack. Then, the SMF starts the timer to release the old PDU session, which was delivered to the UE in step 2.
5.
The UE initiates the UE Requested PDU session establishment procedure by sending a NAS message containing a PDU Session Establishment Request within a SM NAS information. The AMF forwards this Session Establishment Request to the same SMF based on the cause provided in step 2. The SMF initiates an N4 Session Establishment procedure with the new UPF selected in step 2.
6.
The PDU Session Release procedure is performed either by the UE before the expiration of the timer set in step 3 or by SMF upon the expiration of the timer set in step 4.
***** End of Change # 1 *****
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