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1. Introduction

According to the recent LS [1] from SA, prioritized requirements of release 10 include ‘overload control’ that handles network congestion.  Because the number of MTC devices is expected higher than legacy devices, an efficient handling of network signaling load of MTC devices is very important. This paper tries to provide a starting point for further discussion about ‘overload control’ in GERAN perspective.
2. Discussion

SA plenary recently sent an LS [1], which prioritized common requirements of MTC in release 10.    Common requirements are as follows; 
· Overload control (Radio Network Congestion use case, Signaling Network Congestion use case and Core Network Congestion use case in Annex A)

· Addressing

· Identifiers

· Subscription control

· Security
Among these requirements, ‘overload control’ seems to have the closest relation with GERAN.  Overload control can be treated in various areas, and in this paper ‘time controlled’ feature related overload control is discussed.  In TS22.368 [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 as specified below. (문법이 맞나?)
‘The local network may alter the access grant time interval based on local criteria (e.g. daily traffic load, time zones). The forbidden time interval shall not be altered.’ ([1])
For the case when the time interval alters, TR 23.888[2] suggests a solution as shown below.
‘The network may inform the MTC Devices of the authorized time periods as follows:
ii) the SGSN/MME provides the authorized time periods directly to the MTC Devices via NAS signalling, e.g. the first time the MTC Device registers to the network, and upon subsequent NAS signalling from the MTC Device if the authorized time periods have changed. Following an operator's update of the authorized time periods, the MTC Device might initiate NAS signalling outside of the new authorized time periods. In that case, the 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 is altered, 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 MO trial of MTC device.  Moreover, the number of MTC devices is expected to be much higher than H2H devices and huge number of one-to-one connection between an MTC device and network can cause signaling overload in GERAN.  Accordingly, we need to investigate whether this individual connection of each MTC device is needed.  It can be more reasonable to treat MTC devices as a group rather than each individual device and the grounds for this are as follows.
A.  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.
B.  In [1], it is specified that MTC devices having the same access period should be distributed in their network access time to avoid signaling overload.  In [2], to meet this requirement, an MTC device is required to perform the randomization of the access time in the whole access period.  
C.  It is unlikely that network specifies different access time for each of numerous MTC devices. It is more likely that network notifies information based on a higher level than each MTC device like MTC group.  
Accordingly, sourcing company believes that MTC devices belonging to the same MTC group should have the same access period to network, and handling MTC devices as groups are more reasonable than handling them as individual and making each individual NAS signaling connection.
Considering that the time interval information might not need much space in message size, system information or paging messages could be alternatives.  Through these messages, an MTC device can detect new time interval and can avoid setting up unnecessary signaling connection.  However, practical application of these alternatives is not simple and considerations for this are introduced at the following paragraphs.
2.1. System Information
If the existing system information (SI) extends to include MTC information and the new time interval information is specified at specific MTC group level, the new time interval can be broadcast by SI per MTC group.
2.2. Paging
 Paging procedure can also be an alternative for delivering MTC 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 occupies several more octets in paging message.  Only those devices belonging to the specific MBMS session needs to catch information.  Similarly, if paging is performed per MTC group rather than each MTC device and the new time interval information is included in the paging message together with the MTC group ID, additional dedicated signaling connection for each MTC device might not be needed.  
2.3. Discussion on alternatives
 These alternatives, however, have following drawbacks.
1) The number of MTC group is not foreseen.
· As the number of MTC group increases, the size of SI message also increases and this can
affect most of non-related devices in SIB reading.  From this point of view, paging method seems better than SI.
2) It is probable that MTC devices have different mobility management (MM) and paging monitoring logic from H2H devices.
· In GERAN, H2H legacy devices are supposed to read SI message at 30-second interval and monitors paging message at much shorter interval.
Due to the low mobility characteristic and low power consumption requirement of MTC devices, an MTC device could have different MM logic from legacy devices such as longer DRX and might have to detach from network right after network access finishes.  An MTC device that attaches to network only when needed and does not perform SI reading and paging monitoring as frequently as legacy devices is challenge to these alternative methods.  To cope with this problem, a newly attached MTC device might be forced to read SI or paging message as mandatory before it sets up a signaling connection with network.  
· If the MTC devices have different MM behavior from legacy devices as explained above, the time period for which network should send SI or paging message including new information can also be an issue.
Please note that this second drawback can be an issue only when the MTC devices have different MM & paging monitoring behavior from legacy devices. 
3. 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 in MTC information delivery. Therefore this paper proposes following. 
Proposal: Time interval and other new MTC group specific information is allowed to sent to the MTC devices through paging or SI message instead of NAS signaling message.
This method could be useful for other MTC group related information that can be included in SI or paging message as well as time interval.
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