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Abstract of the contribution:

This paper clarifies mobile reachability management on the network when General NAS level mobility management congestion control is applied to the UE requesting periodic tracking area update (PTAU). 
Background: 

During the general NAS-level congestion control, the MME may reject Periodic Tracking Area Update Request message and provide mobility management (MM) back-off timer to the UE in the TAU reject message. 
On the UE side:

During MM back-off time, the UE is not allowed to send subsequent NAS request message. The UE may stay in ECM-IDLE mode before the expiry of the MM back-off timer and performs TAU request if it is still necessary as soon as the expiry of the MM back-off timer. 

On the network side: 

Depending on the length of the MM back-off time, the network needs to manage mobile reachability for the back-off UE. The excerpt from current specifications of TS 23.401, clause 4.3.5.2, about Reachability Management for UE in ECM-IDLE state is as follows:
Typically, the MME runs a mobile reachable timer with a similar value to the UE's periodic TAU timer. If this timer expires in the MME, the MME can deduce that the UE is 'out of coverage' at that moment. However, the MME does not know for how long the UE has been out of coverage, so, the MME shall not immediately delete the UE's bearers. 
Instead the MME should clear the PPF flag in the MME and start an Implicit Detach timer, with a relatively large value and if ISR is activated, at least slightly larger than the UE's E-UTRAN Deactivate ISR timer. With the PPF clear, the MME does not page the UE in E‑UTRAN coverage and shall send a Downlink Data Notification Reject message to the Serving GW when receiving a Downlink Data Notification message from the Serving GW. 
If this Implicit Detach timer expires before the UE contacts the network, then the MME can deduce that the UE has been 'out of coverage' for a long period of time and implicitly detach the UE.

In summary, the network can handle mobile reachability by controlling the following parameters:

1. Mobile reachable timer (MRT): 

· the MRT is started when the UE enters ECM-IDLE mode. After expiry of time MRT, the PPF is clear and the IDT is started.

2. Paging Proceed Flag (PPF): 

· the PPF is set when the UE is attached to the network. The network is allowed to page the UE if PPF is set. Otherwise, no paging is allowed if the PPF flag is clear.

3. Implicit Detach timer (IDT): 

· if the IDT is expired and no contact is from the UE, the network implicitly detaches the UE.

When the MME performs General NAS level mobility management congestion control, it is not clear how the MME performs mobile reachability management function for the rejected back-off UE. 
Issues: 
According to the current specification, the value of the MRT is slightly larger than the PTAU timer.  If MM back-off timer is provided to a UE and is set larger than PTAU timer, the MME may misunderstand that the UE is unreachable when the MRT is expired and may detach the backoff UE implicitly when the following implicit detach timer is expired. The intention of sending reject message with MM back-off timer is to reduce NAS signalling during NAS level network congestion. However without well handling mobile reachable timer, it would induce more NAS signalling overheads to the network when the expiry of the MM back-off timer. This is because the UE may get reject from the network again and then have to reattach to the network. This problem would become more significant when there is massive back-off UEs. 
In SA2#83 meeting (S2-111204 and S2-111253), to avoid the MME/SGSN implicitly detaching the UE before the UE has performed a RAU procedure and thus results in unneeded signalling after the back-off timer expires, there adds a note (in clause 5.3.6.2.4 of TS 23.060 and in clause 4.3.7.4.2.4 of TS 23.401) depicting that the SGSN should use implicit detach timer value that are larger than the Mobility Management back-off timer values. The excerpt of TS 23.060 is as follows: 

NOTE:
The SGSNs should use implicit detach timer values that are larger than the Mobility Management back-off timer values to avoid that the SGSN implicitly detaches the UE before the UE has performed a RAU procedure, which could lead to unneeded signalling after the back-off timer expires.

However to further apply this to a network handling mobile reachability management for a back-off UE, there are a few issues raised as follows:

1.  Currently, in stage 2 specification 23.401, the value of MRT is slightly larger than PTAU timer and the MRT is started when the UE enters EMM-IDLE state. When the MRT is expired before the back-off UE contacts the network, the PPF is clear and the IDT timer is started. This raises an issue such that there is no paging is allowed before the expiry of the IDT timer. 

· To fix this, let the MRT be slightly larger than MMBK timer so that the network can always page the UE if needed when MMBK timer is running.
2. If the IDT is set as larger than MMBK timer, the network would implicitly detach the UE at the time PTAU+MMBK. It seems not the intention for the network to implicitly detach the UE at the expiry of the MMBK, as addressed in the above text. 

· To fix this, the SGSNs should use implicit detach timer values that are larger than the difference between MRT and MMBK if MMBK is larger than MRT. 
· Also it is needed to clarify that when the MRT is expired, the PPF should not be clear so as to allow the network to page the back-off UE if needed. 
3. Based on TS 23.060, IDT does not exist for the Gn/Gp SGSN. Therefore the Gn/Gp SGSN can only extend MRT to be slightly larger than MMBK. This raises complexity issue because different solutions are adopted for different network architecture. 
· To fix this, let the MRT be slightly larger than MMBK timer so that both S4-SGSN and Gn/Gp SGSN can apply the same parameter for this issue.
From above analysis, we propose to let the MRT be slightly larger than MMBK timer, which also provides the merits of backward compatibilities for following the same handling of the MRT, IDT and PPF on the network. This solution is also following CT1 agreement in agreed CRs C1-110744 and C1-110745. It is FFS if the IDT value is set based on network policies.

Conclusions:

According to the above analysis, it is proposed to agree with corresponding changes implemented in S2-111585 and S2-111586 for TS 23.401 and TS 23.060, respectively.
















































