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1. Introduction
At the SA2#94 meeting the congestion control on the Gs/SGs interface has been presented in S2-124299. At that time it is postponed as it is regarded as an enhancement to the existing system. It is proposed to reopen and discuss this issue again under the TEI12 in this meeting. 

2. Discussion

2.1 Gap on the existing MME congestion control
CSFB is the basic voice services for the EPS network. As such the SGs interface should be design carefully. Priority indicator has been introduced to differentiate the type of paging message. This indicator is helpful in the normal case. However this indicator is not enough in case MME is congested. 
In the congestion case MME can notify SGW to filter the MT message, eNB/UE to filter MO signalling. However similar control on the SGs interface has not been considered. This may due to the assumption that signalling traffic on SGs interface is not too much. This assumption is incorrect due to the CSFB can be widely deployed at the beginning of the EPS network deployment. 
For example, in the emergency case (e.g. earth quake/tsunami/big storm) and the CSFB is used, a lot of paging message can be sent from the MSC/VLR to the MME due to people want to get their relatives status. To avoid missing the important MT call, the MME need filter every paging message by itself per the priority indicator. Unfortunately there are no mechanisms for MME to notify the MSC/VLR the congestion status. So if the MME try to drop the normal paging message and not respond to the MSC/VLR, the MSC/VLR may consider it as message lost and try to resend the paging message again and again. In such case if that happen, the signalling traffic will be more and more on the SGs interface and MME need analyse more and more message. It is a dead lock on that interface. It may even not possible for the MME to recover from the congestion state. 
To broken the above dead lock the possible way is that the MME disconnect SGs connection. If that happen, the intention to introduce the priority indicator in the SGs interface is lost. Thus the more suitable mechanism is to consider the overload control on the SGs interface. 

C1: CSFB is one of the important services for the EPS network, it is necessary to consider the SGs interface overload control.
2.2 Congestion control on SGs interface
The general logic of congestion/overload control at the MME is to reject the request message with a back-off timer IE. Per that indication the peer side can be aware that MME is congested and the normal request can only be sent after the expiry of the back-off timer. Similar way can also be adopted on the SGs interface. The congestion control mechanism on the SGs interface can be implemented as shown in Figure 1 below:
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Figure 1

1. Upon receipt of an MT call or MT SMS, the VLR first checks whether the associated MME is under congestion or not. If the MME is under congestion, the VLR should not initiate the SGs paging procedure to the congested MME; otherwise, the VLR initiates the SGs paging as normal.
Note: If the MT call is received with priority, the VLR is still permitted to initiate the SGs paging procedure even if the associated MME is under congestion.
2. The MME is under congestion and performing the congeston control. Upon receipt of an SGs paging request message, the MME returns a Paging response message with SGs cause "Congestion" and a back-off timer.
3. Upon receipt of an Paging response message with SGs cause "Congestion" and a back-off timer, the VLR sets the MME “congestion” state and starts a timer with the received back-off timer value. When the timer expiries, the VLR removes the MME congestion state. 
4. When the associated MME is under congestion, the VLR may apply implementation specific rules to send paging messages on the A/Iu interface directly. By doing this, the UE can also be paged if the UE campes on GERAN or UTRAN.
The above mechanism can also be considered on the Gs interface.

C2: Similar mechanism as the existing MME overload control can be used on the Gs/SGs interface overload control.
3. Conclusion

One CR related to this issue is also proposed. It was proposed to introduce the missed gap of the MME congestion control on the Gs/SGs interface. 
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