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Abstract of the contribution:

This paper aims at handling periodic tracking area update timer and mobile reachable timer when the UE receives the periodic TAU reject message with MM back-off timer. When periodic TAU request of the UE is rejected with a MM back-off timer, the UE is not allowed to send subsequent periodic TAU requests until the back-off timer is expired. One possible out-of-sync issue is thus raised for the reachability management at the network. It is proposed to discuss this issue and the revision for the corresponding CR will be provided based on the discussion results.
Issue_1: 

During the NAS-level/APN-based congestion control, the MME may provide mobility management (MM) back-off timer to the UE if the UE makes the Attach/TAU requests associated to the congested APN. It is found that the MM back-off timer may result in out of synchronization problem between the Periodic TAU timer (T3412) and Mobile reachable timer. As shown in Figure 1, if the MM back-off timer is longer than T3412, there might have the situation that the Mobile reachable timer is expired before the MME receives the periodic TAU request. Consequently, the MME may misunderstand that the UE is unreachable and implicitly detaches the UE. The intention of sending reject message with MM back-off timer is to reduce NAS signalling during network congestion. However without well handling mobile reachable timer and periodic TAU timer, it would induce more NAS signalling overheads to the network, which would become more significant when there is massive back-off UEs. 
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Figure 1: out-of-sync problem between T3412 and Mobile reachable timer
Therefore, we propose to clarify the issue about handling mobile reachable timer, the periodic TAU timer, and the Mobility management back-off timer. In the following, we provide two options to tackle this issue for discussion.

Proposal_1: consider the case that the allocated MM back-off timer is longer than Periodic TAU timer of the back-off UE
[Option_1]: Referring to the MM back-off timer, the MME sets Mobile reachable timer and the UE sets Periodic TAU timer.

For the UE: 

If the timer T34xx value IE is provided by the network in a TRACKING AREA UPDATE REJECT message to the UE performing periodic tracking area update and T34xx is larger than T3412, the UE shall use the value in timer T34xx value IE as periodic tracking area update timer (T3412).
For the MME: 
If the MME provides T34xx to the rejected UE performing periodic tracking area update, the mobile reachable timer is 4 minutes greater than T34xx if T34xx is larger than T3412.

· Pros: The UE can make instant periodic TAU request and the MME can be aware of the mobile reachability when the MM back-off timer is expired.
· Cons: break the independency of different timers; the T3412 needs to be updated in the next TAU accept message. 
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Figure 2

[Option_2]: Mobile reachable timer and Periodic TAU timer are triggered when the MM back-off timer is expired.
For the UE: 

If the timer T34xx value IE is provided by the network in a TRACKING AREA UPDATE REJECT message to the UE performing periodic tracking area update, the UE shall trigger periodic tracking area update timer when T34xx is expired.

For the MME: 
If the MME provides T34xx to the rejected UE performing periodic tracking area update, the mobile reachable timer is triggered when T34xx is expired.
· Pros: keep the independency of different timers
· Cons: After the expiry of the MM back-off timer, the network is supposed to be out of congestion situation, the UE has to wait another cycle for periodic TAU to make TAU request. The MME loses the track of the UE during this period.
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Figure 3

Issue_2: 

Moreover, it is found that issue1 happens only when the allocated MM back-off timer is longer than Periodic TAU timer of the back-off UE. It is needed to make the decision if we should handle periodic TAU timer and Mobile reachable timer conditionally. The conditional and unconditional methods are as follows. 

Proposal_2: consider the case that the allocated MM back-off timer is shorter than Periodic TAU timer of the back-off UE

[Option_1]: Conditional method is to handle timers separately: the option we take to tackle issue1 is only for the situation when the allocated MM back-off timer is longer than Periodic TAU timer of the back-off UE. This method keeps both timers as their default values when MM back-off timer is shorter than Periodic TAU timer. The Periodic TAU request will not be deferred by the back-off timer and be performed as scheduled. 

[Option_2]: Unconditional method: the option we take to tackle issue1 is covered by all cases without differentiating the timer duration. With this, the Periodic TAU request will be performed by the UE after the MM back-off timer is expired:

If option_1 of Proposal_1 is followed, the Periodic TAU request is made as soon as the (E)MM back-off timer is expired, which is before the time of making Periodic TAU request in Conditional method (Option_1 of Proposal_2). 

If option_2 of Proposal_1 is followed, the Periodic TAU request is deferred by (E)MM back-off timer, , which is after the time of making Periodic TAU request in Conditional method (Option_1 of Proposal_2). 

Conclusions:

Based on the results of the offline discussion with Alcatel-Lucent, ZTE, and Hitachi, it is proposed to adopt option 1 as the base with the following two points: 
1. The UE shall “temporarily” use the value of received T34xx as timer T3412. 

2. After the expiry of T34xx, T3412 is set to the stored or default value unless it receives a new value from TAU accept message.

This proposal has been implemented in C1-110182 and C1-110183 accordingly. 
















































