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Congestion control in the context of machine-to-machine communication is an important issue, as without appropriate means to prevent congestion caused by MTC applications, other (higher priority) applications may suffer. This is recognized by various operators. The aim of this discussion paper is to create a common understanding of the various forms of congestion that may occur in a 3GPP system supporting MTC applications: (1) radio network congestion, (2) data congestion in the mobile core and/or on the link between mobile core and MTC server and (3) signalling network congestion. In the remainder of this contribution, these forms of congestion are elaborated.
1. Radio network congestion
With MTC applications with high numbers of MTC devices per cell, data congestion in the radio network (and further upstream in the network) may occur when a high number of these MTC devices are transmitting data almost simultaneously. Examples mentioned in the current version of 3GPP TS 22.368 (see Annex A “Mass Concurrent Data Transmission Application Use Case”) include when a train passes through the bridge, all the sensors transmit the monitoring data almost simultaneously, hydrology monitoring during the time of heavy rain and in building monitoring when intruders break in. A solution may make use of a gateway device via which the data of multiple sensors is aggregated.
2. Data congestion in the mobile core network and/or on the link between mobile core network and MTC Server

With many MTC applications, a large group of MTC devices is affiliated with a single MTC user. The MTC user owns a Server which is connected to the PS network of a Mobile Network Operator (MNO) via an Access Point Name (APN) using the Gi interface. The MTC devices affiliated with the MTC user communicate with this Server. 
With many MTC applications the data send by the MTC devices in a cell is limited and will not cause a radio network overload. Despite this, when a high number of MTC devices are sending/receiving data simultaneously, congestion may occur in the mobile core or on the link between mobile core network and MTC server where the data traffic related to the MTC devices affiliated with a MTC user is aggregated. Simply, dropping the overload data in the Gateway node of the mobile network is not beneficial, because: (1) for the uplink this data has already been sent and related resources were used and (2) typically MTC devices expect acknowledgements from their MTC server after sending data and when such acknowledgements are not received (in time), the MTC devices react by resending the data. So, dropping overload data in the Gateway node will further increase the congestion problem.
Preferably, a network operator has means to enforce a maximum for the data sent/received by all or by a subset of the MTC devices affiliated with a single MTC User.
3. Signalling network congestion
Congestion in the signalling network is caused by a high number of MTC devices trying almost simultaneously: (1) to attach to the network or (2) to activate/modify/deactivate a PDP context. In a 3GPP system supporting MTC applications such an overload of the signalling network can be caused by e.g. many mobile payment terminals that become active on a national holiday or by high numbers of metering devices becoming active almost simultaneously after a period of power outage. Preferably, the 3GPP system provides means to spread the resulting peaks in the signalling traffic.

A use case with radio network congestion is already covered in the current version of 3GPP TS 22.368 (see Annex A “Mass Concurrent Data Transmission Application Use Case”). Also an other Congestion control use case is captured in 3GPP TS 22.368. In this use case due to the distributed nature of the MTC devices and the low amount of data associated with the individual MTC devices no congestion occurs in the radio network. Congestion occurrence is limited to the mobile core network, the link between the mobile core network and the MTC server and the MTC server. It is recognised in the TS that this use case requires further elaboration (refer to related note in the TS). 
Related to this discussion paper, KPN provides three additional meeting contributions:
· In S1-093132, a further elaboration and clarification of the Congestion control use cases in 3GPP TS 22.368 is proposed in which data congestion in the mobile core network and on the link between mobile core network and MTC server is clearly distinguished from overload in the signalling network.
· Finally, in S1-093133 data congestion related requirements are proposed for the group based category.

· In S1-093135 general requirements are provided related to means to spread peaks in the signalling traffic.




