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Abstract of the contribution:

This contribution shows the potential of handling signalling messages common to a group of MTC devices in bulk as a complementary or alternative approach to tackle congestion and overload in the network. 

Introduction

In existing solutions, congestion and overload is controlled in the following fashion:
· First of all, MTC devices are grouped based on different metrics (e.g., low priority access, etc)

· Forbidden/Grant times are allocated for each MTC device based on its subscription in HLR/HSS. 

· Over the grant time assigned to an MTC device, the communication window is further limited.

· The access time of MTC devices is also randomized over the grant time/communication window.

In this contribution, we argue that overload/congestion can be also mitigated by handling signalling messages, common to a number of MTC devices, by means of bulk processing. This signalling bulk can be handled by different protocols (e.g., S1AP, Diameter and GTP/C as shown in Figure 1).
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Figure 1: Protocols whereby bulk handling of signalling messages is possible.
Example of a Bulk Signaling Handling:
In case a large number of MTC devices are simultaneously triggered to send a NAS signalling message (e.g., TAU request, massive attach/connect), eNB can hold back the NAS signalling messages (e.g., TAU requests) for a pre-defined timeout or till a number of NAS signalling messages arrive (or a combination of the two) to proceed with a bulk of NAS signalling messages towards the MMEs (Figure 2). This intuitively assumes that the envisioned NAS signalling messages must be moderately delay tolerant. This can be achieved with proper time setting, e.g. in NAS and/or core internal signalling (i.e., timers in MTC devices or MME for the admissible response time). 
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Figure 2: NAS signalling messages can be aggregated for bulk handling in the NW (e.g., eNB).
NAS signalling messages can be also handled in bulk at the MME. For example, in case of a TAU procedure, MME may also hold back the location update requests towards the HSS in order to aggregate several location updates towards the HSS. 
Using this specific example, we explain the gain that the network may make out of the above-mentioned bulk signalling handling. As defined in TS 29.272, these are the relevant information elements in Update Location request message (M…Mandatory, O…Optional, C…Conditional):

· IMSI (M), 

· Supported Features (O), 

· Terminal Information (O), 

· ULR Flags (M), 

· Visited PLMN Id M (M), 

· RAT Type (M), 

Only IMSI and Terminal Information will differ between the many requests to be handled; this means that the message contents can be compacted considerably. Moreover, the effort of parsing the parameters of many messages is also reduced to a minimum, which shall reduce by a large factor the time spent for location updates. Accordingly, signalling efficiency can be improved even if all IEs for the many original signalling messages would differ, just by avoiding the processing of multiple messages (e.g. every message must be acknowledged, i.e. protocol state needs to be kept for some time) and by much more efficient parsing.

Conclusion

Handling signaling messages, common to a group of MTC devices, in a bulk could be an alternative or orthogonal approach for controlling congestion and overload in the network. It can be used as a complementary mechanism to randomization (e.g. the network triggers groups of MTC devices in a random fashion, but the signaling load caused by a single group of MTC devices, which is triggered at the same time, is minimized by means of bulk processing) for overload control or as an alternative to it. 
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