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1. Introduction
<Introduction part >

2. Reason for Change
S2-187133 introduces the following changes:
>>>>Start Changes<<<

6.6.2.3
UE procedure for associating applications to PDU Sessions based on URSP

For every newly detected application the UE evaluates the URSP rules in the order of Rule Precedence and determines if the application is matching the Traffic descriptor of any URSP rule.

When the Application ID, DNN or traffic of the application is found matching a Traffic descriptor in an URSP rule, the UE shall select a Route Selection Descriptor within this URSP rule in the order of the Route Selection Descriptor Precedence. 


When a valid Route Selection Descriptor is found, the UE determines if there is an existing PDU Session that matches all components in the selected Route Selection Descriptor. The UE compares the components of the selected Route Selection Descriptor with the existing PDU Session(s) as follows:

-
For a component which only contains one value (e.g. SSC mode), the value of the PDU Session has to be identical to the value specified in the Route Selection Descriptor.

-
For a component which contains a list of values (e.g. Network Slice Selection), the value of the PDU Session has to be identical to one of the values specified in the Route Selection Descriptor.

When a matching PDU Session exists the UE associates the application to the existing PDU Session, i.e. route the traffic of the detected application on this PDU Session.

If the UE determines that there is more than one existing PDU Session which matches (e.g. the selected Route Selection Descriptor only specifies the Network Slice Selection, while there are multiple existing PDU Sessions matching the Network Slice Selection with different DNNs), it is up to UE implementation to select one of them to use.

If none of the existing PDU Sessions matches, the UE tries to establish a new PDU Session using the values specified by the selected Route Selection Descriptor. If the PDU Session Establishment Request is accepted, the UE associates the application to this new PDU Session. If the PDU Session Establishment Request is rejected, based on the rejection cause, the UE selects another combination of values in the currently selected Route Selection Descriptor if any other value for the rejected component in the same Route Selection Description can be used. Otherwise, the UE selects the next Route Selection Descriptor in the order of the Route Selection Descriptor Precedence, if any.

The UE  receives the updated  URSP rules and (re-)evaluates their validities in a timely manner when certain conditions are met,  for example:



-
the URSP is updated by the PCF;

-
the UE moves from EPC to 5GC;
-
change of Allowed S-NSSAI or Configured NSSAI;
-
change of LADN DNN availability;
-
UE registers over 3GPP or non-3GPP access;

-
UE establishes connection to a WLAN access.

Details of the conditions are defined by TS 24.501 [14]. 
The Route Selection Descriptor of a URSP rule shall be only considered valid if all of the following conditions are fulfilled:

-
If any S-NSSAI(s) is present, the S-NSSAI(s) is in the Allowed S-NSSAI(s).

-
If any DNN is present and the DNN is an LADN DNN, the UE is the area of availability of this LADN.

When URSP rules are updated or their validity according to the conditions above change, the association of existing applications to PDU Sessions may need to be re-evaluated. The UE may also re-evaluate the application to PDU Session association due to the following reasons:

-
periodic re-evaluation based on UE implementation;

-
an existing PDU Session that is used for routing traffic of an application based on a URSP rule is released;

If the re-evaluation leads to a change of the application to PDU Session association, e.g. the application is to be associated with another PDU session or a new PDU session needs to be established, the UE may enforce such changes in a timely manner based on implementation.    
If the selected Route Selection Descriptor contains a Non-Seamless Offload indication and the UE has established a connection to a WLAN access, the UE routes the traffic matching the traffic descriptors of the URSP rule via the WLAN access outside of a PDU session.

>>>End of changes<<<

The pCR does not confrom the highlighted requirement as-is because we do not see any particular reason why the cahnge in the configured NSSAI requires re-evaluation.

3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.526 V1.1.0.
* * * First Change * * * *

4.2.2
Association between an application and a PDU session

When the upper layers request information of the PDU session via which to send a PDU of an application, the UE shall evaluate all URSP rules that are available in the UE in increasing order of their precedence values by matching the application information with the traffic descriptor in the URSP rules. If the UE finds the traffic descriptor in a URSP rule matching the application information and:

a)
if there exists a PDU session matching one of the route selection descriptors of the URSP rule, the UE shall provide information on the PDU session to the upper layers; or

b)
otherwise:

1)
the UE shall search a route selection descriptor with the smallest precedence value which is not evaluated;

2)
if the searched route selection descriptor contains:

i)
a non-seamless non-3GPP offload indication, information on the non-3GPP access outside of a PDU session shall be provided to the upper layers, if available, and the UE shall stop searching a route selection descriptor matching the application information. Otherwise, the UE shall proceed to step 3); or

Editor's note:
It is FFS how the UE operates in case a PDU cannot be delivered via non-3GPP access outside of a PDU session.

ii)
no non-seamless non-3GPP offload indication, the URSP handling layer requests the UE NAS layer to establish a PDU session providing the following PDU session attributes:

A)
SSC mode in the route selection descriptor, if any, or otherwise SSC mode in the user preference for the application, if any SSC mode is included in the user preference for the application;

B)
one S-NSSAI, with the following conditions:

-
the S-NSSAI is either in the route selection descriptor, if any, or otherwise in the user preference for the application, if any; and

-
the S-NSSAI is in the allowed NSSAI;

NOTE 1:
If there are multiple S-NSSAIs in the route selection descriptor, an S-NSSAI is chosen among the S-NSSAIs based on UE implementation.

C)
one DNN, with the following conditions:

-
the DNN is in the user preference for the application, if any, or otherwise in the route selection descriptor, if any; and

-
if the DNN is an LADN DNN, the UE is in the service area of this LADN;
NOTE 2:
If one or more DNNs are included in the traffic descriptor of a URSP rule, the DNNs in the user preference (if any) and in the route selection descriptor (if any) for the application need to be ignored.

NOTE 3:
If there is no DNN in either the traffic descriptor or the user preference and there are multiple DNNs in the route selection descriptor, a DNN is chosen based on UE implementation.
D)
PDU session type in the user preference for the application, if any, or otherwise PDU session type in the route selection descriptor, if any PDU session type is included in the route selection descriptor; and

E)
preferred access type in the user preference for the application, if any, or otherwise preferred access type in the route selection descriptor, if any preferred access type is included in the route selection descriptor.


The UE NAS layer indicates the result of the PDU session establishment. Upon successful completion of the PDU session establishment, the UE NAS layer shall additionally indicate the attributes of the established PDU session (e.g. PDU session identity, SSC mode, S-NSSAI, DNN, PDU session type, access type, PDU address) to the URSP handling layer, and provide information (e.g. PDU address) of the successfully established PDU session to the upper layers. The UE shall stop searching a route selection descriptor matching the application information. Upon unsuccessful completion of the PDU session establishment, the UE shall proceed to step 3); and

3)
the UE shall proceed to step 1) if there is any route selection descriptor which is not evaluated; otherwise, information on a PDU session shall not be provided to the upper layers and the UE shall stop searching a route selection descriptor matching the application information.

The HPLMN may pre-configure the UE with URSP or provide URSP to the UE by signalling (see annex D of 3GPP TS 24.501 [11]). If available, the pre-configured URSP and the signalled URSP shall be stored in a non-volatile memory in the ME together with the SUPI from the USIM. If the UE has both pre-configured URSP and signalled URSP, the UE shall only use the signalled URSP only. The pre-configured URSP shall be stored until a new URSP is configured by HPLMN or the USIM is removed. The signalled URSP may be modified by the procedures defined in annex D of 3GPP TS 24.501 [11] and shall be stored until USIM is removed. The URSP can only be used if the SUPI from the USIM matches the SUPI stored in the non-volatile memory of the ME; else the UE shall delete it.

The UE may re-evaluate the URSP rules and change the association of an application to a PDU session when:

NOTE 4:
The time when the UE performs the re-evaluation is up to UE implementation. It is recommended that the UE performs the re-evaluation in a timely manner.
a)
the UE performs periodic URSP rules re-evaluation based on UE implementation;

b)
the UE NAS layer indicates that an existing PDU session used for routing traffic of an application based on a URSP rule is released;

c)
the URSP is updated by the PCF;

d)
the UE NAS layer indicates that the UE performs inter-system change from S1 mode to N1 mode;

e)
the UE NAS layer indicates that the UE is successfully registered in N1 mode over 3GPP access or non-3GPP access;
f)
the UE establishes or releases a connection to a WLAN access and transmission of a PDU of the application via non-3GPP access outside of a PDU session becomes available/unavailable;

g)
the allowed NSSAI is changed; or

h)
the LADN information is changed.

The URSP handling layer may request the UE NAS layer to release an existing PDU session after the re-evaluation.
