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1. Introduction
 The number of MTC devices is expected much higher than legacy devices and their operation tend to be triggered simultaneously due to typical M2M service characteristic. Therefore the possibility NW would suffer from lack of NW resources is quite high and, thus an efficient handling of network signaling load for MTC devices is very important. Consequently, it has been agreed that highest priority requirements of release 10 MTC work is ‘Overload control’, which handles overload issue of both Core Network signalling and RAN signalling. Several solutions have been suggested such as “Introducing Access Class Barring for MTC devices”, “MTC indication in RAN and NAS level” and “Introducing extended wait time following RRC connection reject message” in SA2 [2]. While the proposed solutions generally care how to prevent access of MTC devices when NW is overloaded with MTC devices’ accesses, the method minimizing signalling load was not taken into account. Therefore in addition to these proposals, MTC group handling approach is proposed to minimize possible network signalling load. 


2. Background
 “Overload Control” might have the closest relation with GERAN and it can be performed in several different areas. In this paper, it is discussed that overload control could be efficiently achieved through the signaling procedure of an MTC group rather than that of each individual MTC device.
 Each MTC device belongs to a MTC subscription group and TS 22.368 [1] specifies that MTC group shall be identified uniquely across 3GPP networks. On condition that MTC group handling provides more efficiency than individual MTC device handling in signaling load control of network, the MTC features where the MTC group handling can be adapted are explained at the section 2.1, 2.2. Two MTC features “Time Controlled” and “Congestion Control” are introduced. 

2.1. Time controlled
 In TS 22.368 [2], ‘Time controlled’ feature is introduced, which is intended for use with MTC applications that sends or receives data during predefined time intervals and avoid unnecessary signaling outside these defined time intervals. This time interval can be altered based on local criteria such as daily traffic load and time zones. When the time interval has changed following an operator’s update of communication window, the MTC device might initiate NAS signalling outside of the new communication window. In that case, it is suggested in TR 23.888[2] that network may either reject the MTC device request and return the new authorized time periods in the response or accept the first access out of the new authorized time period and provide at that time the new time periods for subsequent accesses.
 If the time interval has changed, the new time interval information is given to an MTC device only after it sets up NAS signaling connection. Therefore, if network rejects the MTC device’s request and make the MTC device try again during the new time interval, useless signaling connection setup occurs at least for the first signaling connection trial of each MTC device whenever the time interval is changed. 

 It is likely that MTC devices belonging to the same MTC subscription group have the same access period provided from a network and each MTC device randomizes its access time in the whole period. If MTC devices follow what [2] specifies, the altered access period information is provided to MTC devices only after each MTC devices sets up individual signaling connection, this can increase signaling load of network.  Instead, if the signaling procedure for an MTC group enables the same altered information to be given to all the MTC devices belonging to the same MTC group at once without the signaling connection of each individual MTC device, this could mitigate signaling overload of a network.
 


2.2 Congestion Control
 In [2], ‘Signaling Congestion Control’ is presented as one of key issues of MTC and it is specified as shown below.

In order to combat signalling congestion, network nodes shall be able to reject or prevent attach or connection requests. The challenge is to block the traffic of the particular MTC application(s) that is causing the congestion, without restricting non-MTC traffic or traffic from other MTC applications that are not causing a problem. A dedicated APN or a MTC Group Identifier are possible identifiers to indicate particular large scale MTC applications. How to identify applications that are causing recurring signalling congestion (e.g. mail applications, buddy finders, etc) that are often downloaded applications on a smart phone is still a challenge.
Like the case of ‘time controlled’, if congestion control by network is performed at an MTC group rather than at each individual MTC device, signaling connections for each MTC device could be avoided. 


3. MTC group signaling procedure in GERAN
 In this section, how MTC group signaling is performed is discussed. Considering that the configuration information for MTC devices like access time interval and access control might not need much space in message size, system information or paging message could be solutions. Through these messages, an MTC device can detect new time interval and can avoid setting up unnecessary signaling connection.

3.1.1 System Information
 If the existing system information (SI) is extended to include configuration information of each MTC group, the altered information can be broadcast by SI for each MTC group. Then, each MTC device can detect new information without setting up additional signaling connection. However, as the number of MTC group increases, the size of SI message also increases and this can affect most of non-related legacy and MTC devices in SIB reading. From this point of view, paging method described below might be better than SI.

3.1.2 Paging
  Paging procedure can be an alternative for delivering MTC configuration information. Paging procedure for MBMS could be a reference for this issue. In MBMS, paging is performed at MBMS session level, not at each device level, and it includes not only MBMS session identifier but also PLMN identification and MBMS service ID, which allows paging message extension in size. Only those devices having interest in the specific MBMS session needs to catch information. Similarly, if paging is performed per MTC group rather than each MTC device by MTC group identifier and the configuration value is included in the paging message together with the MTC group ID, additional dedicated signaling connection for each MTC device might not be needed.
 When a MTC device receives this paging message that carries only configuration information of a MTC group, it might not need to setup signaling connection unlike what legacy H2H device does. The drawback of this proposal is that MTC device should always be attached to network and regularly monitor paging channel. As a solution for this drawback, optimized paging procedure such as “Extension of paging cycle for MTC” or “MTC Paging in predefined time period” can be investigated. 



4. Conclusion & Proposal
‘Overload control’ is one of the prioritized MTC requirements and this paper is a proposal to mitigate signaling overload of MTC in GERAN. This paper, therefore, suggests that signaling connection of each MTC device be avoided where group handling of MTC devices seems feasible. 
More discussion might be needed for the considerations indicated above, but for the overload control requirement of MTC feature, this paper proposes the alternative method for NAS signaling procedure in MTC information delivery. Therefore this paper proposes the following. 
Proposal: Time interval and other new MTC group specific information is allowed to be sent to the MTC devices through paging or SI message instead of NAS signaling procedure of individual MTC device.
In addition to the information introduced at section 2 (‘time controlled’ and ‘congestion control’), this method could be useful for other MTC group related information that can be included in SI or paging message.
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