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1. Introduction
The Contention-based RACH procedure allows a large UE population to make use of a limited number of RACH preambles in order to access the network. In this contribution, Vodafone highlights the problem with a large number of MTC devices accessing the network at the same time. 

2. Synchronised Access of MTC Devices

As an example, consider a smart metering application which requires the MTC devices to send their data around the same time e.g.  every hour or during a limited time period during off peak hours. The consequence of having such an application is that it can result in a situation where a large number of MTC devices are trying to access the network at the same time. Such a phenomenon can be a disaster for the normal human user population as the RACH resources would be effectively wiped out. Even the MTC devices will suffer from RACH failures due to successive contention failure. As part of the study item, it is important that techniques are studied to desynchronise the access of MTC devices at RAN level in order to make an effective use of the limited RACH resources.

Proposal 1: RAN2 should investigate techniques to desynchronise the access of MTC devices to the network in order to protect the network from access peaks which is disastrous for the normal UE population.
3. Potential Optimisations

3.1. Application Level optimisation

The devices could in principle be programmed to send their data at different times. However, considering the large number of devices and the lack of time synchronisation among MTC devices, such action might relieve the problem but the normal UE population would still be impacted.  Morever, it would impose a considerable burden on configuration of those devices. 
3.2. Reserving a group of RACH preambles for MTC devices

One approach to isolate the effect of increased UE population due to MTC devices is to reserve a set of preambles for exclusive use by MTC devices. In this way the normal ‘human’ UE population would not be affected if a large number of MTC devices are trying to access the network to send data. The network would thus broadcast two sets of non-dedicated RACH preambles and MTC devices would exclusively use one set. Hence, any peak in MTC devices accessing the network would only be felt by those devices and the normal UE population would be shielded. 

However, it is unlikely that network would be able to reserve a large proportion of the available RACH preambles for MTC devices without adversely affecting the normal ‘human’ UE population. Hence, contention failure among MTC devices would be high. RAN2 should investigate the impact of dividing the RACH resources between the normal UE population and the MTC UE population. 

Proposal 2: RAN2 should investigate the possibility of reserving a set of RACH resources for MTC devices and the impact on the RACH performance of having a reduced set of RACH resources for the normal UE population. 
3.3 Access Class Barring

Access class barring is already used to limit UE access to the network in congestion situations. However, since many MTC applications generate small amount of data, it is unlikely that the congestion caused by too much MTC data would be a trigger for access class barring to be applied. However, it might be possible to extend the current access class barring mechanism to desynchronise access of MTC devices.  It is proposed that RAN2 investigate this possibility. 

Proposal 3: RAN2 should investigate the possibility of re-using or extending the access class barring mechanism to desynchronise access of MTC devices to the network.  
3.  Summary

In this contribution, Vodafone highlights the issue of synchronised access of a large number of MTC devices and the possible adverse effect on the normal ‘Human’ UE population. The following proposals are made:

Proposal 1: RAN2 should investigate techniques to desynchronise the access of MTC devices to the network in order to protect the network from access peaks which is disastrous for the normal UE population

Proposal 2: RAN2 should investigate the possibility of reserving a set of RACH resources for MTC devices and the impact on the RACH performance of having a reduced set of RACH resources for the normal UE population. 
Proposal 3: RAN2 should investigate the possibility of re-using/extending the access class barring mechanism to desynchronise access of MTC devices to the network.  
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