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1.
Introduction
In MTC operation, the huge number of MTC devices is always a critical issue. Both the wireless interface and backhaul network are influenced if the MTC devices attempt to access the network, resulting in the problem of RACH or CN overload. Such effect may be alleviated if the number of MTC device interested in network access can be known in advance. For example, the network may reject some UEs network access attempts in advance if a congested network is provisioned. Therefore, counting the number of MTC devices, which are referred to as MTC counting in the later sections, should be discussed and investigated. Several scenarios are proposed in this document to highlight the importance of MTC counting.
2.
Discussion
MTC counting is beneficial in the following scenarios: 
(1) CN overload avoidance

This is a critical issue in RAN2 WI, and we think CN overload can be alleviated by MTC counting.
The problem of CN overload arises from the limited capability of CN nodes. CN nodes can only process a limited number of access attempts due to the signal exchanging process. When MTC devices attempt network access, the large number of MTC devices will result in CN overload. Therefore a remedy for this scenario is required.

Current resolution utilizes the “delay-tolerant” indicator to prevent the problem. (Whether the indicator is in connection request or complete message is not determined yet.) Access attempts which can be postponed will be rejected by the eNB or network. UEs need to perform another connection establishment to gain network access due to the rejection.
There are two major problems for the current resolution. One is the UE’s delay triggered by rejection. Rejecting the UE’s request will result in wait time (0-16s, as defined in RRC Connection Reject) for another access attempts. Due to the large number of MTC devices, connection request from MTC devices will most likely to be rejected many times, resulting in long delay. Another problem is the extra signalling cost of overloading. Once a CN overload is detected, the signal of CN overloading is transmitted from the CN node to the eNB, and then the eNB starts to reject delay-tolerant access. In addition, before the actual CN overloading is detected and signalled to the eNB, the UEs will continue to contend for network access. This is a burden for both the CN and wireless interface.
If the eNB or MME can detect the number of MTC devices interested in network access, CN overload can be predicted and avoided. Such overload detection and prevention will avoid the signalling cost between CN-eNB and eNB-UE. For example, if the eNB or CN knows that there will be a huge number of MTC devices accessing the network soon, the eNB may configure the random contention (RACH) to allow for more access probability or extend the waiting time of the UEs. This operation alleviates the problem of overloading, and it will not cause huge delay due to not rejection is triggered. In the worst case that adjust the random contention and waiting time fails to function, the eNB may still reject partial network access from MTC devices in advance. The eNB, provisioned the occurrence of CN overloading, does not need to wait for the overloading signal from the CN. In contrast, the network access attempts may be still accepted, if the number of MTC devices attempting network access is limited. 
Thus, counting the number of MTC devices interested in network access would facilitate the process or avoidance of CN overload. MTC counting will alleviate the problem of CN overload in view of UEs’ delay and signalling overhead.
In addition to CN overload, there are other scenarios which MTC counting would be beneficial.
(2) Vehicular MTC devices
Vehicular MTC devices may represent the number of vehicles within a certain area. The number of vehicles within the area determines the traffic density, the requirements of parking lots, and whether there is congestion or not. The number of roaming vehicles represents the traffic density. Subtract the number of dormant vehicles from the number of parking lots resulting in available parking spaces. Besides, traffic jam or congestion can be determined by the number of vehicles within the range of a road or a street. Therefore, knowing the number of vehicular MTC devices facilitates the operation of traffic management.
(3) Abnormal power outage report
Abnormal power outage usually results from disaster or accidents. In case of abnormal outage, MTC devices may attempt network access to notify the backhaul stations. This reporting process is strictly delay-sensitive due to the limited energy of a battery or capacitor. If the number of MTC devices affected by the abnormal outage can be known through MTC counting, the tight delay bound of outage reporting can be alleviated.
As the scenarios above suggest, we propose that the importance of MTC counting should be investigated.
Proposal 1: Counting the number of MTC devices should be considered in view of CN overload.
If the MTC counting is to be adopted, corresponding counting mechanism should be further considered.
Proposal 1a: If Proposal 1 is adopted, the appropriate mechanism for MTC counting should be investigated.
3.
Proposal
As discussed in the previous section, we propose to
Proposal 1: Counting the number of MTC devices should be considered in view of CN overload.
Proposal 1a: If Proposal 1 is adopted, the appropriate mechanism for MTC counting should be investigated.
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