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Abstract: This contribution discusses the de-registration inactivity timer implemented on the UE side and proposes not to send it to the UE and not to implement it on the UE side.

1. Background
[bookmark: _GoBack]In Rel-18 eNS_Ph3, the Network Slice Usage Control feature is introduced to enable the 5GC to monitor the network slice usage situation and trigger the PDU session release or deregister a slice. The deregistration inactivity timer is introduced both on the UE and AMF side. This timer is used to monitor the usage of the on-demand S-NSSAI in case of the S-NSSAI becomes the allowed S-NSSAI but has no associated PDU sessions for a certain time. 


2. Discussion
Regarding the SA2 requirements in TS 23.501 shown as follows, the AMF sends the deregistration inactivity timer along with the on-demand NSSAI to the UE. And The UE is required to hold and manage this timer as the AMF does.

Excerpted from TS 23.501:

The network-controlled Slice Usage Policy is provided to the UE in the Registration Accept or the UE Configuration Update Command and may include:
-	An indication, for one or more of S-NSSAI(s) of the HPLMN in the Configured NSSAI, whether the UE only registers with the Network Slice with the network when applications in the UE require data transmission in the Network Slice (i.e. the UE can only register the Network Slice only on demand and consider the Network Slice as on demand S-NSSAI).
NOTE:	All Other Network Slices in the Configured NSSAI are handled by the UE using UE specific policies (e.g. they may be registered irrespective of applications need).
-	For all on demand S-NSSAI(s) of the HPLMN in the Configured NSSAI, a deregistration inactivity timer that causes the UE to deregister the Network Slice after the last PDU Session associated with the S-NSSAI is released. This deregistration inactivity timer is started at the UE and AMF per access type when the last PDU Session associated with the S-NSSAI is released, or the Network Slice is included in the Allowed NSSAI and no PDU session is established. The deregistration inactivity timer is stopped and reset when the first PDU session is established or the S-NSSAI is removed from the Allowed NSSAI. The AMF and UE may locally remove the S-NSSAI from the Allowed NSSAI when the timer expires. The AMF may also send a UE Configuration Update Command to remove the slice from the Allowed NSSAI.
	If the UE and network state became misaligned, the UE may, for example, request connectivity in a Network Slice which is no longer allowed. In this case, the AMF shall provide the updated Allowed NSSAI in a UE Configuration Update Command after rejecting the PDU Session establishment. The UE may then re-register with the Network Slice if needed.

To summarize, the AMF and UE implement the timer as follows:
1. The AMF and UE start the timer when:
a. the on-demand S-NSSAI becomes an allowed S-NSSAI but no PDU session associated with this S-NSSAI is established; or
b. all the PDU sessions associated with this S-NSSAI are released.
2. The AMF and UE stop and reset the timer when:
c. the on-demand S-NSSAI is no longer the allowed S-NSSAI; or
d. one PDU session associated with this S-NSSAI is released.
3. If the timer expires, the AMF and UE locally remove the slice from the allowed NSSAI. 

[bookmark: _Hlk131970530]Considering the AMF has already been required to hold and manage the deregistration inactivity timer, and the timer or the status on the AMF side will always be the baseline, the following question appears:

Question: whether the deregistration inactivity timer shall be implemented on the UE side in stage-3 specifications?


From the network’s perspective, the AMF is aware of the timer and the case for which the on-demand S-NSSAI needs to be de-registered. If the on-demand needs to be de-registered, the AMF shall remove it from the allowed NSSAI and inform the UE. Namely, the timer maintenance on the AMF side can achieve the mobility management aspect of the network slice usage control.

Observation 1: From the network’s perspective, the AMF is aware of the timer and the case for which the on-demand S-NSSAI needs to be de-registered and the AMF can inform the UE by updating the new allowed NSSAI to the UE.

From the UE’s perspective, regarding the on-demand NSSAI, the UE is required to register the slice only when the UE needs to establish a connection using this slice, which implies the UE will use it at once if the slice becomes an allowed S-NSSAI. The UE may use it to establish the PDU sessions and then release them frequently. Thus, from the theory of practice, it is a complex behavior for the UE to start and stop the timer in the case it becomes the allowed S-NSSAI but the UE has no PDU sessions to be established with it.

Observation 2: From the UE’s perspective, the UE may frequently establish and/or release the PDU session associated with the on-demand S-NSSAI, which increases the complexity of the implementation on the UE side.

From the system’s perpective, if the timer is implemented both on the UE side and network side, some misalignment situations may happen because there are some scenarios for the local PDU session release and the time gap exists between the UE and AMF side during the procedures. However, if the misalignment appears, the timer and the status of the on-demand S-NSSAI on the network side will always be considered as the baseline regardless of that on the UE side. Thus, no issues related to allowed NSSAI will be caused if the UE does not implement this timer.

Observation 3: From the system’s perpective, for misalign cases, the timer and the status of the on-demand S-NSSAI on the AMF side will always be regarded as the baseline regardless of that on the UE side.

Compared with the AMF managing the timer solely for the on-demand S-NSSAI, enforcing and implementing the timer on the UE side may increase the complexity and resource consumption of the UE. Therefore, to achieve the network slice usage control, what the UE needs to do is to proceed with the on-demand NSSAI based on the AMF decision.



3. Proposal
Observation 1: From the network’s perspective, the AMF is aware of the timer and the case for which the on-demand S-NSSAI needs to be de-registered and the AMF can inform the UE by updating the new allowed NSSAI to the UE.

Observation 2: From the UE’s perspective, the UE may frequently establish and/or release the PDU session associated with the on-demand S-NSSAI, which increases the complexity of the implementation on the UE side.

Observation 3: From the system’s perpective, for misalign cases, the timer and the status of the on-demand S-NSSAI on the AMF side will always be regarded as the baseline regardless of that on the UE side.

Proposal: The UE shall not implement the deregistration inactivity timer. Furtherly, the deregistration inactivity timer shall not be sent to the UE along with the on-demand NSSAI.

Therefore, an LS to SA2 is needed to inform the CT1 decision on the deregistration inactivity timer. If no consensus can be reached in CT1, it is also proposed to add editor’s notes on whether it is sent to the UE and whether it is implemented on the UE side and send an LS to SA2 for clarification.
