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Abstract of the contribution: This contribution aim to discuss whether the congestion control mechanism should be applied to session management procedure under the general overload conditions.

Background

SA2 has introduced “General NAS level Mobility Management congestion control” into the subclause 4.3.7.4.2.4 in the TS 23.401. Under the general overload conditions, the MME may apply General NAS level Mobility Management congestion control to Mobility Management procedure, but for Session Management procedure, the only thing mentioned is that:
In the subclause 4.3.7.4.1, “The MME shall contain mechanisms for avoiding and handling overload situations. These can include the use of NAS signalling to reject NAS requests from UEs.”
CT1 has decided the session management congestion control may be applied to these procedures when associated APN congestion is detected, but has not discussed which kind of the session management congestion control could be applied under the general overload conditions.

Actually, considering the following scenario:

Scenario 1:

Under general overload conditions, a connected mode UE requests to establish another PDN connection.

Scenario 2:

Under general overload conditions, a connected mode UE/MS requests to establish a dedicated bearer or secondary PDP context.

Scenario 3:

Under general overload conditions, a connected mode UE/MS initiates UE requested bearer resource modification procedure or PDP context modification procedure.

In these cases, the NAS level session management signalling message may increase the load of the SGSN/MME.
Analysis

For general overload conditions, e.g. MME overload, the network could reject NAS level signalling request from UEs. It has been agreed that the network may include a Mobility Management back-off timer in the reject message to prevent the UEs/MSs re-initiating the Mobility Management request except for emergency/priority/MT service, but for the Session Management signalling request, it is not specified how to reject yet. 
In this case, the network may have different approaches to process the NAS level session management procedure mentioned above:

1. The network applies the APN based congestion control normally to decide whether to accept the NAS level session management signalling request.
In this solution, the network shall judge whether the APN requested by the UE is in congestion or not, even the network is being under general overload conditions, and then, the network decides whether to accept the request or not. In this case, the limited network resource will be consumed quickly on the evaluating and processing the request, as the result, the overload/congestion status could not be relieved but deteriorated. 

Pros: nothing to do for session management congestion control under general overload conditions.

Cons: deteriorating the network.

2. The network just rejects the NAS level session management signalling request, but not with a SM back-off timer.

If the network just rejects the request, the UE/MS may resend the request depending on the value of the attempt counter, then the network may reject the similar request several timers, this may corrupt the network especially when a large number of UEs/MSs resend the request simultaneously. 
Pros: no requirements on network, easy implementation.
Cons: increasing the overload/congestion of the network.
3. The network rejects the NAS level session management signalling request, and considers the APN associated with this request as congested, hence, a SM back-off time may be included in the reject message.
In the case of SGSN/MME overload, when the network receives a Session Management request, it will not judge whether the APN associated with the request is congested or not, it just think the APN is congested, then reject the request from the UE, and include a SM back-off time in the reject message. The back-off time value could be evaluated according to the overload status. 

If a mechanism like the APN based congestion control could be applied to the session management procedure for this case, it will help to depress the NAS level session management signalling request, which is useful to protect the network from overload. But it requires to improve the network.
Pros: depressing the NAS level Session Management signalling request, help the network to be recovered.

Cons: the network needs to implement new function.

4. The network rejects the NAS level session management signalling request, and indicates the UE that the network is under general overload conditions.
In this solution, when the network receives a Session Management request, the network will reject the request and indicates the UE that the network is under general overload conditions, the network may send a SM back-off time whose value is evaluated according to the overload status to the UE. Receiving the reject message including the indication of overload and the SM back-off time, the UE starts a back-off timer, and will not initiate any session management request to the network before the timer expires.
This mechanism will prevent the UE initiating any normal NAS level session management request to the network under general overload conditions, therefore, it will help to depress the NAS level session management signalling request significantly, and help to eliminate the overload in the network. However, it adds new requirements on both network side and UE side.
Pros: depressing the NAS level Session Management signalling request significantly, help to eliminate the overload in the network.

Cons: new requirements on both network side and UE side.

Comparing the solutions mentioned above, for general overload conditions, the Session Management congestion control need to be considered, and an efficient solution which has less impacts should be adopted, i.e. solution 3 is proposed.

Proposal

It is proposed to adopt Session Management congestion control for general overload control, i.e. under general overload conditions, if the network receives an NAS level session management signalling request, it should consider the APN associated with the request is congested, and then may perform APN based congestion control for this APN.

We would like CT1 to discuss the scenarios mentioned above to consider whether the problem is valid, if yes, CATT is happy to provide related CRs to correct it.
