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1.
Introduction
In the RAN2#72bis meeting, it has been agreed that the “delay tolerant” indicator is applied to MTC access attempts. The RRC message, which the indicator locates, is not determined yet. It can be a new cause in Connection Request message, or an indicator in Connection Complete message. If the CN overload happens, the network is allowed to reject delay-tolerant UEs.
However, the occurrence of CN overload is determined by the number of accessing MTC devices. Large number of MTC access attempt brings in CN overload. If the eNB or network knows the number of MTC devices which trigger network access (here we name user number counting process as MTC counting), then the CN overload can be predicted. For example, if the number of accessing MTC devices exceeds the CN capability, the network may signal the accessing MTC devices to stop the attempts in advance. If the CN can sustain the number of access attempts, the MTC devices should be able to connect to the network normally.
Therefore, a method to detect or predict CN overload, based on the number of MTC devices, is required.
2.
Discussion
2.1 The necessity of MTC counting

The existing mechanism for CN overload is as follows. As the number of network access exceeds the CN nodes capacity, the CN will signal the eNB, and the eNB starts to reject delay-tolerant UEs’ access attempts. UEs rejected by the eNB will continue attempting network access until the request is granted.

MTC devices are most likely to trigger CN overload, due to the large number of MTC devices. In case of MTC devices attempting network access, the current CN overload resolution is not satisfactory in view of delay and signalling overhead. Once the UEs are rejected, it will be triggered with a period of waiting time for connection establishment. The huge number of MTC devices further deteriorate the problem, because most MTC devices will be rejected and wait for the access opportunity. Besides, the CN first encounters the overloading, and then signal the eNB to reject the delay-tolerant access attempts. In addition, the UEs need to continuously trying network access and being rejected.

These signalling overhead can be avoided if the CN overload can be predicted. If the eNB can be aware of the CN overload in advance, the eNB may adjust the random contention for more accessing opportunity, or signal the MTC UEs to postpone their access attempts. The eNB or network may also reject partial access attempts from MTC devices to allow for the other access attempts. Such partial rejection reduces the overall delay of MTC devices. In addition to delay reduction, the signalling overhead can also be prevented. As the eNB predicts the overloading prior to the CN experiencing the overload, the CN overload signalling can be avoided. Besides, the eNB may prevent the UEs’ continuous network access attempt before the CN’s signal, reserving the radio resources.
Therefore, we consider counting the number of MTC devices interested in network access (MTC counting) is important. The large number of MTC devices will most probably results in CN overload. The access surge from MTC devices can be predicted if the eNB knows the number of devices interested in network access. Through detecting the number of access attempts from MTC devices, the occurrence of CN overload can be predicted or detected. Therefore, an adequate mechanism is required to detect the number of MTC devices, which are interested in accessing the network.
Proposal 1: Discuss the necessity and solution for CN overload resulting from MTC devices.
2.2 MBMS counting for MTC counting

If we consider the signalling overhead and backward compatibility, it is a wise choice to reuse the existing mechanism for detecting the CN overload. In view of the large number of MTC devices, MBMS counting should be a good choice considering the radio resource consumption.

The MBMS counting mechanism initiates a counting request within one single MCCH-MP, and calculates the number of UEs interested in the specific MBMS type. Therefore, if we provide a specific MBMS type for counting the number of MTC devices (we may name it as MTC-Counting MBMS), the number of MTC devices interested in network access can be detected. MTC devices, interested in accessing the network, should reply to this counting request from MTC-Counting MBMS. Through the MBMS counting for MTC devices, the eNB can estimate the number of MTC devices interested in network access, and predict if there will be CN overload. Such operation can achieve the functions of reducing delay and signal overhead specified in section 2.1.

Using MBMS counting for MTC counting results in other advantages. By reusing the existing MBMS counting mechanism, the protocol overhead can be minimized. The MBMS session begins from BM-SC, and the MTC-Counting MBMS can be configured at the BM-SC. This specific MBMS is intended for counting the number of MTC devices, with or without MBMS contents distribution. Except for the overhead of counting itself, such operation will not result in other protocol overhead. No dedicated control messages or signals are required to be constructed, because we reuse the existing mechanism. Signalling overheads are limited to the MBMS counting procedures. Therefore, reusing the existing MBMS counting to detect the CN overload should be a moderate way, in view of signalling overhead.
Proposal 2: A specific MBMS session may be initiated for counting the number of MTC devices. This MBMS session is intended for MBMS counting, with or without MBMS contents distribution.
3.
Proposal
Applying the MBMS counting for the number of MTC devices is worth investigation. Thus, we propose that:
Proposal 1: Discuss the necessity and solution for CN overload resulting from MTC devices.
Proposal 2: A specific MBMS session may be initiated for counting the number of MTC devices. This MBMS session is intended for MBMS counting, with or without MBMS contents distribution.
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