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Abstract of the contribution: This contribution propose to redefine SSC mode operation (per PDU session attribute) to resolve the potential problems of the current approach.
Discussion

Rev 1 (5033) :
1. SSC mode as a PDU session attribute (same as the initial contribution)
2. For SSC mode 1, it is mention that the additional IP prefix(es) may be deleted, and the UE application does not expect that the additional IPv6 prefix is maintained during the lifetime of PDU session (the deletion/addition in SSC mode 1 defined as outside of SSC mode operation).
3. In the first sentence of SSC mode 1 clause, we revert back the original text “UPF acting as PDU session anchor at the establishment of the PDU session” based on the comment from Motorola that original text itself is not wrong even with the change of SSC mode definition as a PDU session attribute.
Changes are highlighted in yellow color
Rev 2 (5206)

1. By Motorola’s comment : “UE application does not expect” ( “UE does not expect”

2. By Nokia’s comment : “additional PSAs may be relocated” ( “may be released or allocated”

Changes are highlighted in green color 
In the SA2#121 meeting, it was discussed that SSC mode is defined per PDU session anchor or per PDU session granularity, but there was no clear conclusion with the following Editor’s Note. This contribution proposes the redefine SSC mode as per PDU session attribute to reduce misalignments and ambiguities. 
Editor’s note:
It is FFS, when UL CL applies to a PDU session and the network decides (based on local policies) to allocate additional PDU session anchors to such a PDU session, there is no SSC mode related operations associated to these additional PDU session anchors on the secondary branches as they are not visible from the UE (the same source IP address is used for all PDU session anchors).

Editor’s note:
It is FFS whether SSC mode should be defined per PDU session granularity.
Observation 1: Misalignment with other part of specification

Although SSC mode is defined per PDU session anchor, SSC mode is defined and signalled per PDU session level in other parts of specification. The examples are: 1) UE requested SSC mode in PDU session attribute, 2) validation of allowed SSC mode at PDU session establishment, 3) allocation of SSC mode at PDU session establishment, 4) SSC mode selection policy, and so on. 
The misalignment generates confusion and ambiguities, e.g., for PDU session allocated as SSC mode 1, the first PDU session anchor operates in SSC mode 1 while the additional PDU session anchor operates in SSC mode 2 (UL CL) or SSC mode 3 (IPv6 multihoming).
Observation 2: SSC mode is a contract between UE and network which is done per PDU session in this release
In UE perspective, SSC mode can be understood as the contract between network and UE. In this release, the SSC mode is requested, negotiated, and decided between UE and network in a PDU session granularity. In detail, network selection policy and SSC mode signalled to a UE are controlled per a PDU session, and the UE maps the service/application to a specific PDU session based on the level of service continuity it requires and SSC mode given to the PDU session. 
Therefore, in the UE perspective, defining separate SSC mode to the additional PDU session anchor in a PDU session, which has not been requested/negotiated/assumed by the UE, seems not to be very meaningful.
Based on the Observations, we propose to agree on the following proposals
Proposal 1: In this release, SSC mode is defined as per PDU session attribute.

Proposal 2: Define relocation procedures of additional PDU session anchors in TS 23.502, but do not allocate a SSC mode to the additional PDU session anchor itself (but allocate to a PDU session where the PSA is included).

Proposal

Propose to accept the proposed revision in the TS 23.501 to apply the following Proposals:
Proposal 1: In this release, SSC mode is defined as per PDU session attribute.

Proposal 2: Define relocation procedures of additional PDU session anchors in TS 23.502, but do not allocate a SSC mode to the additional PDU session anchor itself (but allocate to a PDU session where the PSA is included).
*************** Start of the 1st changes ***************
5.6.9
Session and Service Continuity

5.6.9.1
General

The support for session and service continuity in 5G system architecture enables to address the various continuity requirements of different applications/services for the UE. The 5G system supports different session and service continuity (SSC) modesdefined in this clause. The SSC mode associated with a PDU session anchor does not change during the lifetime of a PDU session. The following three modes are specified with further details provided in the next section:

-
With SSC mode 1, the network preserves the connectivity service provided to the UE. For the case of PDU session of IP type, the IP address is preserved.

-
With SSC mode 2, the network may release the connectivity service delivered to the UE and release the corresponding PDU session. For the case of IP type, the network may release IP address(es) that had been allocated to the UE.

-
With SSC mode 3, changes to the user plane can be visible to the UE, while the network ensures that the UE suffers no loss of connectivity. A connection through new PDU session anchor point is established before the previous connection is terminated in order to allow for better service continuity. For the case of IP type, the IP address is not preserved in this mode during relocation of the anchor.



5.6.9.2
SSC mode
Editor's note:
It is FFS whether relocation procedure of additional PDU session anchor in a PDU session is independent from the SSC mode of the PDU session. And the detailed procedure for relocating the additional PDU session anchors in the PDU session is also FFS.

5.6.9.2.1
SSC Mode 1

For a PDU session of SSC mode 1, the UPF acting as PDU session anchor at the establishment of the PDU session is maintained regardless of the access technology (e.g. Access Type and cells) the UE is successively using to access the network.

In case of a PDU session of IP type, IP continuity is supported regardless of UE mobility events.


In this release, when IPv6 multihoming or UL CL applies to a PDU session of SSC mode 1, and the network allocates (based on local policies) additional PDU session anchors to such a PDU session, these additional PDU session anchors may be released or allocated, and the UE does not expect that the additional IPv6 prefix is maintained during the lifetime of PDU session.
SSC mode 1 may apply to any PDU session type and to any access type.

5.6.9.2.2
SSC Mode 2

If a PDU session of SSC mode 2 has a single PDU session anchor, the network may trigger the release of the PDU session and instruct the UE to establish a new PDU session to the same data network immediately. The trigger condition depends on operator policy e.g. request from Application Function, based on load status, etc. At establishment of the new PDU session, a new UPF acting as PDU session anchor can be selected.

Otherwise, if a PDU session of SSC mode 2 has multiple PDU session anchors (i.e., in case of multi-homed PDU sessions or in case UL CL applies to a PDU session of SSC mode 2), the additional PDU session anchors may be released or allocated.
SSC mode 2 may apply to any PDU session type and to any access type.
NOTE:
In UL CL mode, the UE is not involved in PDU session anchor relocation procedure, so that the existence of multiple PDU session anchors is not visible to the UE.
5.6.9.2.3
SSC Mode 3

For PDU session of SSC mode 3, the network allows the establishment of UE connectivity via a new PDU session anchor to the same data network before connectivity between the UE and the previous PDU session anchor is released. When trigger conditions apply, the network decides whether to select a PDU session anchor UPF suitable for the UE's new conditions (e.g. point of attachment to the network).

SSC mode 3 may apply to any PDU session Type and to any access type.

In case of a PDU session of IP Type, during the procedure of change of PDU session anchor,

-
the new IP prefix anchored on the new PDU session anchor may be allocated within the same PDU session (relying on IPv6 multi-homing defined specified in clause 5.6.4) or

-
This may apply to the case of a PDU session set up in SSC mode 3 or to the additional PDU session anchors of a PDU session established in SSC mode 1

-
the new IP address/prefix may be allocated within a new PDU session that the UE is triggered to establish.

-
This may only apply to the case of a PDU session set up in SSC mode 3

After the new IP address/prefix has been allocated, the old IP address/prefix is maintained during some time indicated to the UE and then released.
If a PDU session of SSC mode 3 has multiple PDU session anchors (i.e., in case of multi-homed PDU sessions or in case UL CL applies to a PDU session of SSC mode 3), the additional PDU session anchors may be released or allocated.
*************** End of the 1st changes ****************
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