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Abstract of the contribution: This contribution proposes service continuity call flows for SSC mode 2 and SSC mode 3.
1
Introduction
This contribution addresses the following agreement in TR 23.799 clause 8.4:
17.
The principle of the SSC modes described in clause 6.6.1 is endorsed with following additions:

A
The SSC modes are defined in clause 6.6.1.1.3.
B
Principles described in clause 6.6.1.2.4: "CN-prepared PDU Session modification followed by notification to UE (SSC mode 3)" is only endorsed for IPv6 traffic.

C
Clause 6.6.1.2.6 is not endorsed.

NOTE 6b:
It is to be determined in the normative phase how to support interactions between SSC mode 1 and multi homing.

NOTE 7:
For SSC mode 3, when an UE has been notified that a new user plane path has been established, the UE behavior wrt existing application flows is not specified in Rel-15.
2
Proposal
It is proposed to agree the following text proposal for TS 23.502.

######################### TEXT PROPOSAL FOR TS 23.502 ###########################

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
Service continuity in the 5G system is provided by assigning a new PDU Session Anchor for the same data network to the UE, following which the UE may apply upper layer mechanisms to redirect traffic from the old to the new PDU Session Anchor.

The provision of new PDU Session Anchor can be provided in either break-before-make manner (SSC mode 2) or make-before-break manner (SSC mode 3).

From procedural perspective the following two approaches are supported:

-
CN-provided trigger followed by UE-requested PDU Session establishment (applicable to SSC mode 2 and SSC mode 3).

-
CN-prepared PDU Session modification followed by notification to UE (applicable to SSC mode 3 only).

4.3.5.2
CN-provided trigger followed by UE-requested PDU Session establishment (SSC mode 2)

This clause describes a procedure for service continuity with SSC mode 2 that relies on PDU Sessions with single PDU Session Anchor. Depicted in Figure 4.3.5.3-1 is a call flow illustrating how UE-requested PDU Session is established to support SSC mode 2.
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Figure 4.3.5.2-1: CN-provided trigger followed by UE-requested PDU Session (SSC mode 2)
1.
UE has an established PDU Session with PDU Session Anchor 1 (PSA1). The PDU Session user plane path involves the RAN, PSA1 and possibly some intermediate user plane functions (other than PSA).

2.
At some point SMF decides that a new PSA is needed because PSA1 has become suboptimal due to UE mobility. SMF initiates release of the existing PDU Session, with a cause value indicating to the UE that it should request a new PDU Session to the same data network.

3.
UE sends [NG1] PDU Session Request message to request a new PDU Session.

4.
SMF selects a new PDU Session Anchor (PSA2) that is geographically closer to the current UE location and configures the user plane path for new PDU Session, involving the RAN, PSA2, and any intermediate user plane functions. In case of PDU Session of IP type a new IP address/prefix (IP@2) is allocated and sent to the UE (e.g. directly using Router Advertisement or via SMF and NG1 signalling).

5.
UE starts using the new PDU Session for all traffic flows.

4.3.5.3
CN-provided trigger followed by UE-requested PDU Session (SSC mode 3)

This clause describes a procedure for service continuity with SSC mode 3 that relies on PDU Sessions with single PDU Session Anchor. Depicted in Figure 4.3.5.3-1 is a call flow illustrating how UE-requested PDU Session is established to support SSC mode 3.
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Figure 4.3.5.3-1: CN-provided trigger followed by UE-requested PDU Session (SSC mode 3)
1.
UE has an established PDU Session (PDU Session 1) with PDU Session Anchor 1 (PSA1). The PDU Session user plane path involves the RAN, PSA11 and possibly some intermediate user plane functions (other than PSA1).

2.
At some point the SMF decides to establish a new PDU Session because PSA1 has become suboptimal due to UE mobility. The SMF sends an [NG1] PDU Session Redirection (Reason, Timer) message to the UE with a Reason code that triggers the UE to request a new PDU Session for the same data network, without releasing PDU Session 1. The Timer value indicates how long the network is willing to maintain PDU Session 1.

Editor's note:
For PDU Session of IPv6 type it is FFS whether the Timer value for the remaining lifetime of the IPv6 prefix is also sent using RA.

3.
UE sends [NG1] PDU Session Request (Reason) message to request a new PDU Session. The Reason code indicates that this message is in response to a network-provided trigger.

4.
The CP functions selects a new PDU Session Anchor (PSA2) that is geographically closer to the current UE location and configures the user plane path for PDU Session 2 involving the RAN, PSA2, and any intermediate U-plane nodes. In case of PDU Session of IP type a new IP address/prefix (IP@2) is allocated and sent to the UE (e.g. directly using Router Advertisement or via SMF and NG1 signalling).

5.
UE starts using PDU Session 2 for all new traffic flows and may also proactively move existing traffic flows (where possible) from PDU Session 1 to PDU Session 2 by leveraging upper layer mobility mechanisms (e.g. SIP reINVITE, DASH, MPTCP, Host ID, SCTP).

6.
PDU Session is released either by the UE (e.g. once UE has consolidated all traffic on PDU Session 2) or by the network upon expiry of the Timer indicated in step 2.

4.3.5.4
CN-prepared PDU Session modification followed by notification to UE (SSC mode 3)

This clause describes a procedure for service continuity with SSC mode 3 that relies on the multi-homed PDU Session described in TS 23.501 [xx] clause 5.6.4.3. In this case the SMF prepares a new PDU Session Anchor first and then notifies the UE of the existence of a new IP address/prefix, as depicted in Figure 4.3.5.4-1. This procedure is applicable only to PDU Sessions of IPv6 type.
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Figure 4.3.5.4-1: CN prepared PDU Session followed by notification to UE (SSC mode 3)
1.
UE has an established PDU Session with PDU Session Anchor 1 (PSA1). The PDU Session user plane involves the RAN, PSA1 and possibly some intermediate user plane functions (other than the PDU Session Anchor).

2.
At some point the SMF decides to establish a new PDU Session Anchor because the existing branch has become suboptimal due to UE mobility. SMF selects a new PDU Session Anchor (PSA2) that is geographically closer to the current UE location and configures PSA2 as a new branch of the multi-homed PDU Session. In the process a new IP address/prefix (IP@2) is allocated.

3.
SMF configures one of the intermediate user plane nodes as a branching point for the multi-homed PDU Session. The U-plane node acting as a branching point may be collocated with other entities e.g. with RAN.

4.
The network notifies the UE of the availability of the new IP address/prefix. This is performed using either an IPv6 Router Advertisement message or an [NG1] message.
Editor's note:
It is FFS whether additional information needs to be sent to the UE on the time on how long the network is willing to keep the old address/prefix. If additional information is needed, it is FFS whether the Router Advertisement message can be enhanced to carry the information.

5.
UE starts using IP@2 for all new traffic and may also proactively move existing traffic flow (where possible) from IP@1 to IP@2 by leveraging upper layer mobility mechanisms (e.g. SIP reINVITE, DASH, MPTCP, Host ID, SCTP).

6.
The network releases the UE's old IP address/prefix. At this point the UE stops using the old IP address prefix.
7.
SMF releases the old branch at PSA1.

8.
The SMF may optionally release the branching function from the user plane path.
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