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Abstract: This paper discusses whether it is suitable or not to reuse the existing PDU session inactivity timer for slice usage control.
1. Introduction
For the slice usage control of the PDU session, there are no concrete conclusion on whether it can reuse the existing PDU session inactivity timer even some text may imply it. It need clarify whether the existing PDU session inactivity timer can be reused or not.  
2. Discussion
The existing PDU session inactivity timer is used for PDU session UP deactivation. It is used to monitor how long no data is transferred on the PDU session. If the configured timer expires, the UPF report the event to SMF. Based on that SMF can deactivate the PDU session. For slice usage control, when the inactivity event reported to the SMF, the SMF need release the PDU session. Hence these two inactivity event are for different purpose, SMF need differentiate them.
Case 1: two inactivity events are not activated simultaneously
Only one inactivity event is activated for the PDU session, i.e. either UP deactivation or UP release inactivity event is activated. If SMF reuse the PDU session inactivity timer for slice usage control, the SMF need remember this inactivity event is activated for which event. 
Observation 1: in case only one event is activated and reuse the same timer at the UPF, SMF need be able to trigger different action when the event report is received.

Case 2: two inactivity events are activated simultaneously
Two inactivity events are all activated for the PDU session, i.e. both UP deactivation and UP release inactivity event are activated. 
If SMF still want to reuse the PDU session inactivity timer for slice usage control, one potential scenario can be seen as below: 
One example, UP deactivation timer== 10 minutes.  PDU session release==30 minutes. After 10 minutes no data tranmission, UPF notifies the SMF the inactivity timer is expired. SMF need remember that this timer is used for UP deactivation. It deactivates the UP of the PDU session. Then it notifies UPF to set the next notification time is 20 minutes, i.e. 30-10 minutes. However, during that time, the data path may be activated again.So the SMF need remember the previous time value set at the UPF is 20 minutes and need be adjusted back to 10 minutes again. If the SMF forget to adjust that timer, then next UP deactivation timer==20 minutes. This is incorrect value. Also SMF need remember that next timer expired, the action is to do deactivate UP of PDU session not to release PDU session. 
From above example it is clearly that SMF need do two things: 
1) Recognize which event is handled now and the next inactivity event at the UPF is for which event.
2) Adjust the related timer value per different event also considering the already passed time.  
From above example, it is clearly that if two events are mixed together, it adds complexity at the SMF for adjustment and remember the state on which event is to be handled now and next. 
Observation 2: in case two event are activated and reuse the same timer at the UPF, SMF need be able to recognize which event is to be handled now and next and adjust the related timer at the UPF if needed.

Another approach is to SET a timer at the SMF when it receives the UP deactivation event report from UPF. In this approach, the SMF need consider following things:
1) When the timer at the SMF is stopped? There are no message to let SMF be aware data is transferred at the PDU session. SMF can only be aware that UP is activated or deactivated. So when the SMF can stop the timer?
2) How to unify different case? If no UP deactivation first, the UP release timer can only be monitored at the UPF. 
Observation 3: in case two event are activated, one timer at UPF and one timer at SMF, it is unclear how the SMF can stop the timer as the activity is per data is transmitted not UP is activated. 

Another approach is to activate these two timers at two different UPF, i.e. one UPF for UP deactivation, the other UPF for UP release. However, with this approach, it is clear add transmission delay and deployment restriction, i.e. operator always need select two UPFs for two different event control. Also, the SMF still need remember the event report is from which UPF and trigger the related action. 
Observation 4: in case two event are activated, using two UPF to set different event, add unnecessary deployment restriction and transmission delay. 

In the existing specification, we can also see some text related to PDU session inactivity timer setting restriction. The selective UP deactivation timer does not apply to always-on PDU session as described in TS23.502. However, the slice usage control can still apply to always-on PDU session. So if we mix these two terms, under the same bullet in clause 4.4.2.2. of TS23.502, we need further clarification that the timer for slice usage control is still applied to always-on PDU session. 
Observation 5: if we use the existing PDU session inactivity timer for slice usage control, the existing specification text need be corrected. 

From all above observation, it is clear that if we mix two term, it seems more issue are to considered. Also the existing specification need be corrected. Then we doubt what is the benefit to reuse the existing PDU session inactivity timer?
Question 1: if we reuse the existing PDU session inactivity timer, what is the benefit it can get?

Here we suggest not mix two timers, i.e. the slice usage control timer is renamed as PDU Sessions slice inactivity timer and different comparing to the existing UP deactivation timer. By doing this, it is clear for SMF to differentiate two different event. The solution is simple and clean. We suggestion to go this approach.  
[bookmark: _GoBack]Conclusion: It is beneficial to have two independent timers, one for UP deactivation, the other for PDU session release. 
3. Proposal
It is proposed to conclude that a new timer different than the existing PDU session inactivity timer is used for slice usage control. Two companion CR(S2-2402554/2555) are also proposed to reflect above conclusion. 
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