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Abstract of the contribution: This contribution discusses whether SSC modes are optional or mandatory in the UE, as brought up in the LS from CT6. 
Background
Last meeting an LS from CT6 (C6-210258/S2-2108269) was discussed without any conclusion. An LS was sent to CT1 to ask for feedback on the status of CT1 specifications related to CT6’s questions (S2-2109345). CT1 meets in parallel to SA2#149E so there may not be a proper reply from CT1 in time for SA2#149E. Possibly the topic needs to be postponed to SA2#150E to wait for the CT1 reply. This DP provides an analysis and proposal in case there is anyway a discussion at SA2#149E.
Below we summarize the status of how the SSC mode is handled between UE and network, based on existing specifications:

-
All PDU Sessions have an assigned SSC mode. 

-
Stage 2 specifications are not clear on whether SSC modes are mandatory or optional.

-
Stage 3 has specified (TS 24.526) that the UE ignores a route selection descriptor in a URSP rule if it contains an SSC mode not supported by the UE. Stage 3 specifications do otherwise not state whether SSC modes are mandatory or optional. 
-
The UE does not inform the network about what SSC modes the UE supports.
-
The SMF receives from the UDM the list of allowed SSC modes and the default SSC mode per DNN per S-NSSAI as part of the subscription information.
-
If a UE provides an SSC mode when requesting a new PDU Session, the SMF selects the SSC mode by either accepting the requested SSC mode or rejecting the PDU Session Establishment Request message with the cause value and the SSC mode(s) allowed to be used back to UE based on the PDU Session type, subscription and/or local configuration. Based on that cause value and the SSC mode(s) allowed to be used, the UE may re-attempt to request the establishment of that PDU Session with the SSC mode allowed to be used or using another URSP rule.

-
If a UE does not provide an SSC mode when requesting a new PDU Session, then the SMF selects the default SSC mode for the data network listed in the subscription or applies local configuration to select the SSC mode. However, it is not defined how the UE treats a PDU Session Establishment Accept that contains an SSC mode not supported by the UE. 

Discussion

At SA2#148E, several companies could not accept that SSC mode 2 and/or 3 are mandatory. It was e.g. commented that 5G NAS capable UEs currently on the market are only known to support SSC mode 1. 
SA2#148E discussed two aspects of SSC mode support in the UE:

1.
Support for the NAS “components” that are used for the different SSC modes, i.e. PDU Session Modification/Release procedures with cause code #39 (“reactivation requested”).

2. 
Overall (“full”) support of SSC mode features, which includes the items in #1 above, but also includes support for URSP rules with SSC mode parameter, handling of two parallel PDU Sessions for SSC mode 3 etc. 

It can be noted that item #1 is independent of SSC modes. Session release with cause code #39 has been supported in multiple NAS generations, including 2G, 3G and 4G, i.e. long before SSC modes existed in 5G. In 5G there are also other use cases for cause code #39 independent of SSC mode, such as at mobility between WB and NB E-UTRAN. It can also be used by the network due to OAM reasons, e.g. at SMF/PGW/GGSN overload. 

Observation 1: PDU Session Release procedures with cause code #39 (“reactivation requested”) is a general tool independent of SSC mode. 

At SA2#149E it seemed possible to assume that the NAS features in item #1 are supported by UEs, independent of SSC mode. Support for the overall aspects in item #2 for SSC mode 2 and 3 were however questioned. 
Observation 2: Support for PDU Session Release procedures with cause code #39 (“reactivation requested”) in the UE is independent of support for SSC modes.

In case a UE does not support all SSC modes, it is important to reduce the risk of PDU Session Establishment failures e.g. in case UE and network have different views on the SSC mode (e.g. network requires SSC mode 3 but the UE supports only SSC mode 1). Such misalignment may be on purpose (e.g. a DNN/S-NSSAI where SSC mode 3 is absolutely required), but an operator should also have the possibility to serve all UEs if desired.
If we would assume that e.g. SSC mode 1 is mandatory and SSC modes 2 and 3 are optional, there is a risk that the network configuration is such that a UE supporting only SSC mode 1 cannot establish a PDU Session. To allow also UEs only supporting SSC mode 1, an operator may decide to configure the allowed SSC mode for a DNN/S-NSSAI to always include SSC mode 1, and to set the default SSC mode to 1. 
Observation 3: Setting allowed SSC mode to include at least SSC mode 1, and setting default SSC mode to 1, should ensure that the PDU Session is handled successfully. 
Proposal

See CRs in S2-2200443, S2-2100444 and S2-210445 and reply LS in S2-2100442.
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