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Start of the first change

4.3.X
Functions of Machine Type Communications

4.3.X.1
General
A network improved for Machine Type Communication may implement functionality to reject NAS connection requests sent from MTC Devices in overload situation. The solution is applied for both GTP and PMIP based EPC. This kind of NAS access/connectio control is performed in the MME and has a finer granularity than the AS access control performed on the RRC layer. The MME rejects a NAS connection request from MTC Device (or Group of MTC Devices) depending of (a) the overload conditions, e.g. which network entity is overloaded, and (b) the priority of the MTC Device or the MTC application. The MME provides a reject cause in the NAS reject message and the MME can provide a back-off timer. More detailed information about the MME-based connection control can be found in subclause 4.3.X.Y. 
End of the first change

Start of the second change

4.3.X.Y
MME-based control in overload and congestion situation
If the network is improved for machine type communication (MTC) and if there is an overload situation in the core network, the MME may inform using S1AP OVERLOAD START message the eNB(s) to reject RRC connections initiated from “low-priority” MTC Devices or MTC applications. After the network recovered from the overload situation, the MME sends S1AP OVERLOAD STOP messages to the eNB(s) to stop rejecting the RRC connections initiated from “low-priority” MTC Devices or MTC applciations. 
If the network is improved for machine type communication (MTC), the MME may additionally perform an access control during the establishment of a NAS connection, i.e. the MME can reject NAS connection request messages from the MTC Devices. This kind of NAS access/connection control has a finer granularity than the AS (RRC) access control performed on the RRC layer. The finer granularity of NAS access control is possible because the MME has more complete information about the load in the network, the requested connection, the corresponding application and the MTC subscription. The rejection of NAS connection requests by the MME can be applied for various overload reasons/sources, e.g. a particular APN; an MTC Group; priority of MTC Device or MTC Application; number of EPS bearers/PDN connections per APN, or per MTC Devices or per MTC Group; etc. 
The minimum functionality required in the current version of this specification is to provide NAS access/connection control for a particular APN. The MME can reject NAS connection requests from MTC Devices for a particular overloaded APN.
NOTE 1: Other overload conditions for finer granularity of NAS access control, e.g. per MTC Group, number of EPS bearers/PDN connections etc., are not specified in the current version of this specification. 

Editor’s Note: it is FFS whether the finer granularity MME-based access/connection control, e.g. per APN, can be applied to non-MTC Devises. 

The term NAS connection request is used as high-level term to denote the request sent from an MTC Device to attach to the network, to activate the EPS bearer(s), to establish a new EPS bearer(s) or to modify an existing EPS bearer(s). For example the NAS connection request can be e.g. Attach Request message (containing a PDN Connectivity request), Service Request message, TAU Request message with Active flag, or PDN Connectivity request message. The periodic TAU request message for Mobility Management is not considered as NAS connection request. 
When rejecting NAS connection requests from MTC Devices, the MME shall inform the MTC Devices about the reject cause. For example a reject cause could inform that there is a signalling congestion at the SGSN/MME, or overload at the GGSN/PGW, or restricted access per requested APN, or the subscribed QoS requirements are currently reduced due to the congestion etc. 
Editor’s Note: it is FFS how detailed the reject causes are communicated to the MTC Device in Rel-10. The evaluation whether new or existing reject causes can be used is done in stage 3. 
Further, the MME may provide a back-off timer to the MTC Devices to avoid the (re-)transmission of the NAS connection requests for a particular time during which the network envisions to recover from the overload. To avoid the re-initiation of NAS connection requests simultaneously after the back-off time expires, the value of the back-off timer should be randomized. When the NAS reject message contains reject cause together with a back off time, the reject cause is valid only during the back off time. The MTC Device shall not re-initiate a similar request during the back off time.
Editor’s Note: it is FFS whether the MME or the MTC Device or both implement a randomization mechanism for the back-off time.

The behaviour of the MTC Device when receiving a NAS reject message depends on the reject cause. If the MTC Device is capable of maintaining multiple connections, the establishment of additional connections depends on the reject cause. For example if the reject cause informs the MTC Device that the available resources for the requested APN are limited per MTC Device, but at later point the MTC Device releases already occupied resources, the MTC Device may re-initiate the establishment of additional connection within the limited resources.
End of the second change
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