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Abstract of the contribution: This contribution provides evaluation and interim conclusion for KI#6.
1.
Discussion

The first category of solutions propose for the network to configure the UE with UE behaviour policies:
1. solution #33: a slice-specific implicit registration deactivation timer for registration control and a slice-specific implicit PDU session deactivation timer for PDU session control. Both the UE and AMF start the slice-specific implicit registration deactivation timer when there are no PDU sessions with active user plane resources on the slice that is associated with the implicit timer. Both the UE and SMF start the slice-specific implicit PDU session deactivation timer when the user plane connection is deactivated for the PDU session. 
2. solution #34: on-demand S-NSSAI. When the Serving PLMN configures the UE with Configured NSSAIs, the Serving PLMN may include an additional indication whether each S-NSSAI in the list of Configured NSSAI is an on-demand S-NSSAI. The UE, upon receiving the list of Configured NSSAI for the Serving PLMN, will not attempt to register for any of the Configured NSSAI that are indicated as on-demand S-NSSAI. Rather, when the UE evaluates URSP rules and an on-demand S-NSSAI appears in the Route Selection Descriptor of a URSP rule, the UE will attempt to register the on-demand S-NSSAI with the AMF.

3. solution #38: 

- Whether to register with all the Slices in the Configured NSSAI for the PLMN or whether to register when a PDU session needs to be established in the network slices or whether to register with a list/subset of slices from configured-NSSAI irrespective of whether a PDU session is established or not. This is similar to on-demand S-NSSAI in solution #34.
- Whether to establish all the PDU sessions configured in the RSDs or to establish them based on the need to use these by applications or whether to establish PDU sessions to specific set of DNNs irrespective of whether an application needs it or not.
If the UE is configured to operate on a "need" basis, rather than on a "configuration" basis, then the UE can additionally be provided with this information:
- Time to release a PDU session after no application is detected in the UE to need to use the PDU session. This is similar to the slice-specific implicit PDU session deactivation timer in solution #33.
- Time to deregister from a network slice since the last PDU session is releases which was using the network slice. This is similar to the slice-specific implicit registration deactivation timer for registration control in solution #33.
Solution #36 does not belong to this category, however it has similarities to solution #34 and solution #38 as it also includes the on-demand S-NSSAI concept. As opposed to UE configuration method as in solution #34 and #38, in solution #36 the UE informs the AMF during Registration procedure whether the Requested NSSAI is needed for 'immediate use', requested due to a match to 'default applications' (i.e. "always on" S-NSSAI), or the S-NSSAI is requested due to a 'proactive registration'. For 'proactive registration', the AMF can reject the registration with an appropriate reject cause (e.g. rejected due to 'proactive registration'). This is similar to solution #34 and #38, but the UE configuration method in solution #34 and solution #38 results in more efficient signalling, since the network only needs to configure the UE once, while in solution #36, the UE may keep requesting 'proactive registration' during registration several times without knowing whether it will be accepted or not (i.e. AMF can keep rejecting the registration).
The second category of solutions propose for the network to control the UE’s registration and PDU sessions:

1. solution #32 (mainly targeting KI#1):


- Network to deregister slices for UEs or deregister the UEs that are registering in network slices without establishing any PDUs.

- Network to deregister network slices for UEs or deregistering the UEs that have PDU sessions that are not active.

- Enable PDU sessions to be transferred from one network slice to another network slice, the other network slice can be previously included in the Allowed NSSAI or will be added to the Allowed NSSAI.

2. solution #35: propose for the network to deregister the UE from the network slice if the network slice is not utilised for the duration of the slice usage control timer (e.g. no PDU Session on the network slice by the UE). The solution re-uses the existing NSAC service operations from Rel-17. The dependency on NSAC is a major drawback of this solution. 
3. solution #37: similarly to solution #35, this solution proposes for the AMF to monitor for a configured time duration whether these UEs are making any PDU sessions using the same slice. If AMF finds that some of the UEs do not have any PDU sessions and the timer is expired, then it deregisters the slice by removing the slice from the Allowed NSSAI. In addition, if SMF receives an indication from UPF after a configured time duration that UE is not transferring any user plane packets and the established session is inactive then based on operator policy the SMF may release the session.
With the approach defined in solution #35 and #37, the network might abruptly release the PDU session or the registration, since the network is not aware why there’s is inactivity for the slice or PDU session (e.g. there may be pending UL data for a PDU session that is due to be sent after timer expiry).
Solution #39 is a solution in its own category, and it proposes to steer the UE to another preferred slice by PCF updating the URSP rules once the originally intended slice is reaching quota limit. Dynamically reconfiguring the UE with updated URSP rules based on actual slice load is against the original purpose of URSP that is meant to provide a semi-static configuration for the UE for route selection. The dependency on NSAC is another major drawback of this solution. 

2 Proposal

It is proposed to include the above information in an interim conclusion for KI#2
FIRST CHANGE

7
Overall Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.X
Evaluation for Key Issue #6
The first category of solutions propose for the network to configure the UE with UE behaviour policies:

1. solution #33: a slice-specific implicit registration deactivation timer for registration control and a slice-specific implicit PDU session deactivation timer for PDU session control. Both the UE and AMF start the slice-specific implicit registration deactivation timer when there are no PDU sessions with active user plane resources on the slice that is associated with the implicit timer. Both the UE and SMF start the slice-specific implicit PDU session deactivation timer when the user plane connection is deactivated for the PDU session. 
2. solution #34: on-demand S-NSSAI. When the Serving PLMN configures the UE with Configured NSSAIs, the Serving PLMN may include an additional indication whether each S-NSSAI in the list of Configured NSSAI is an on-demand S-NSSAI. The UE, upon receiving the list of Configured NSSAI for the Serving PLMN, will not attempt to register for any of the Configured NSSAI that are indicated as on-demand S-NSSAI. Rather, when the UE evaluates URSP rules and an on-demand S-NSSAI appears in the Route Selection Descriptor of a URSP rule, the UE will attempt to register the on-demand S-NSSAI with the AMF.

3. solution #38: 

- Whether to register with all the Slices in the Configured NSSAI for the PLMN or whether to register when a PDU session needs to be established in the network slices or whether to register with a list/subset of slices from configured-NSSAI irrespective of whether a PDU session is established or not. This is similar to on-demand S-NSSAI in solution #34.
- Whether to establish all the PDU sessions configured in the RSDs or to establish them based on the need to use these by applications or whether to establish PDU sessions to specific set of DNNs irrespective of whether an application needs it or not.

If the UE is configured to operate on a "need" basis, rather than on a "configuration" basis, then the UE can additionally be provided with this information:
- Time to release a PDU session after no application is detected in the UE to need to use the PDU session. This is similar to the slice-specific implicit PDU session deactivation timer in solution #33.
- Time to deregister from a network slice since the last PDU session is releases which was using the network slice. This is similar to the slice-specific implicit registration deactivation timer for registration control in solution #33.
Solution #36 does not belong to this category, however it has similarities to solution #34 and solution #38 as it also includes the on-demand S-NSSAI concept. As opposed to UE configuration method as in solution #34 and #38, in solution #36 the UE informs the AMF during Registration procedure whether the Requested NSSAI is needed for 'immediate use', requested due to a match to 'default applications' (i.e. "always on" S-NSSAI), or the S-NSSAI is requested due to a 'proactive registration'. For 'proactive registration', the AMF can reject the registration with an appropriate reject cause (e.g. rejected due to 'proactive registration'). This is similar to solution #34 and #38, but the UE configuration method in solution #34 and solution #38 results in more efficient signalling, since the network only needs to configure the UE once, while in solution #36, the UE may keep requesting 'proactive registration' during registration several times without knowing whether it will be accepted or not (i.e. AMF can keep rejecting the registration).

The second category of solutions propose for the network to control the UE’s registration and PDU sessions:

1. solution #32 (mainly targeting KI#1):


- Network to deregister slices for UEs or deregister the UEs that are registering in network slices without establishing any PDUs.

- Network to deregister network slices for UEs or deregistering the UEs that have PDU sessions that are not active.

- Enable PDU sessions to be transferred from one network slice to another network slice, the other network slice can be previously included in the Allowed NSSAI or will be added to the Allowed NSSAI.

2. solution #35: propose for the network to deregister the UE from the network slice if the network slice is not utilised for the duration of the slice usage control timer (e.g. no PDU Session on the network slice by the UE). The solution re-uses the existing NSAC service operations from Rel-17. The dependency on NSAC is a major drawback of this solution. 

3. solution #37: similarly to solution #35, this solution proposes for the AMF to monitor for a configured time duration whether these UEs are making any PDU sessions using the same slice. If AMF finds that some of the UEs do not have any PDU sessions and the timer is expired, then it deregisters the slice by removing the slice from the Allowed NSSAI. In addition, if SMF receives an indication from UPF after a configured time duration that UE is not transferring any user plane packets and the established session is inactive then based on operator policy the SMF may release the session.
With the approach defined in solution #35 and #37, the network might abruptly release the PDU session or the registration, since the network is not aware why there’s is inactivity for the slice or PDU session (e.g. there may be pending UL data for a PDU session that is due to be sent after timer expiry).
Solution #39 is a solution in its own category, and it proposes to steer the UE to another preferred slice by PCF updating the URSP rules once the originally intended slice is reaching quota limit. Dynamically reconfiguring the UE with updated URSP rules based on actual slice load is against the original purpose of URSP that is meant to provide a semi-static configuration for the UE for route selection. The dependency on NSAC is another major drawback of this solution.
NEXT CHANGE

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

8.X
Interim Conclusions for Key Issue #6
UE configuration based solutions shall be defined as a baseline in the normative phase. It is proposed to define UE configuration for on-demand S-NSSAI as specified in solution #34 and #38 and additional UE configuration including deactivation timers (i.e. slice-specific implicit registration deactivation timer for registration control and a slice-specific implicit PDU session deactivation timer for PDU session control) that are only applicable in combination with on-demand S-NSSAIs.
END OF CHANGES
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