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1 Introduction
At RAN#51, the Study Item on RAN improvements for Machine-Type Communications was resumed, and it was agreed to continue the Study Item but limited to RAN overload only by June 2011, after which the way forward will be revisited at RAN#52.
In this contribution, we will first discuss the necessity of MTC counting mechanism (which will significantly benefit RAN overload control), and then discuss the possible counting solutions.
2 Discussion
2.1 Necessity of MTC counting
A large number of MTC devices are expected to be deployed in a specific area, thus the network has to face increased load as well as possible surges of MTC traffic. Network congestion including radio network congestion and signalling network congestion may happen due to mass concurrent data and signalling transmission. This may cause intolerable delays, packet loss or even service unavailability.
With the MTC counting mechanisms (as shown in Figure 1), operators will have the knowledge of the number of MTC devices distributed within a specific area. It is expected that this will significantly benefit the operators:
1. Operators could have a high level view on the load that may contributed by MTC devices , this will help a better network planning, e.g. planning of the network capacity;
2. Network could dynamically allocate additional RACH resources for the MTC devices, or configure appropriate parameters for different RAN overload control approaches, to cope with the load generated by MTC devices;
3. Network could predict the access surge due to MTC devices, then adopt appropriate RRM strategies to minimize the impact on H2H devices;
4. Together with the MTC grouping mechanism discussed in [1], network could even know the number of MTC devices for each type of M2M services, which helps operators to satisfy the diverged QoS requirements for different M2M services;
5. The statistics of the number of MTC devices within a particular physical area, as well as the distribution of MTC devices amongst different physical areas, may be used by operators for other purpose.
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Figure 1: Counting of MTC devices (green box means MTC device)
A possible concern is that the MTC counting signaling itself might cause overload, however to our understanding this is not an issue, because generally the M2M deployment within one physical area will not variant frequently, therefore network could trigger the MTC counting procedure once several days. Furthermore, network could even trigger the MTC counting procedure in the midnight so as to minimize the impact to normal traffics.
2.2 MTC counting solutions
To our understanding, there are two possible MTC counting solutions, as follow:

1. Reuse the MBMS counting mechanism. This will simply the 3GPP work but it will mandate MTC devices to support MBMS, which might not attractive to some operators. In addition, the current specification doesn’t support idle mode UEs to perform the MBMS counting, this needs to be improved if MBMS counting mechanism is adopted as the way forward;
2. Design a new MTC counting mechanism. Both efficiency and complexity should be taken into account when designing a new MTC counting mechanism.
3 Conclusion
In this contribution, we first discussed the necessity of MTC counting mechanism (which will significantly benefit RAN overload control), and then discussed the possible MTC counting solutions. 
RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Agree on the MTC counting mechanism and capture it in the TR 37.868.
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MTC devices acknowledge
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MTC counting command
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