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1 Introduction

At RAN2#69b the issue of RACH congestion due to Machine Type Communications (MTC) devices requesting access to the network in a nearly simultaneously manner was discussed. Several papers [1][2][3] suggested the use and/or extension of the Access Class Barring (ACB) scheme as a method to control MTC initial access to the network. In this paper we discuss 3 issues related to the use of ACB as a method to address signaling overload caused by MTC devices and propose RAN actions for each issue.  

We propose that RAN2 consider adopting the 3 proposals as baseline positions for further work.
2 Issues related to MTC use of ACB

2.1 Extending the Access Class Barring scheme

As noted in [1] one of the challenges to using the ACB scheme as currently implemented in SIB2 is to segregate MTC devices and non-MTC devices. Given the fundamental difference in usage models between MTC and UE type devices, re-using the access class barring configuration defined for UE’s would either restrict UE access unnecessarily or not provide the desired control on RACH congestion caused by MTC devices. 

Extending SIB2 or defining a new SIB to provide an Access Class Barring Configuration (i.e. Mean durations and barring rates) specifically for MTC devices for both mobile originated data and signaling is the natural way to manage RACH congestion. The difficulty with such a solution is that it does not currently provide the ability to address a specific class of MTC device, which may be causing the majority of congestion. Therefore we suggest that  RAN2 should consider how to extend the Access Class Barring Configuration scheme specifically for MTC devices, and taking into account the need to control individual classes of MTC devices.  

Proposal 1: RAN2 should consider how to extend the Access Class Barring Configuration scheme specifically for MTC devices, taking into account the need to control individual classes of MTC devices.  

2.2 SIB reading and synchronization to PRACH

It can be expected that some MTC applications will be configured to support an Infrequent Transmissions type functionality, and as such are detached from the system for extended periods of time [4]. Therefore it is likely that when such a device does attempt to attach to the system it will first need to acquire the latest System Information (SI). Once necessary SI is acquired, the MTC will attempt to use the next available PRACH resource following the SI message. The acquisition of the SI results in the MTC device becoming “synced” with the system, and thus causes the MTC to loose any randomness in its selection of PRACH when it attempts to attach. 

As noted in [5] Overload control and Signaling Network Congestion are prioritized functionalities, thus RAN2 should consider the network congestion caused by the concentration of access attempts on the PRACH resources that immediately follow the acquisition of SI message.

Proposal 2: RAN2 should study the impact of requiring a MTC device to always read SIB information prior to attach, and the potential for overloading the first PRACH resource following last SI message read. 

2.3 Access Class Barring data change restricted to Modification Period boundary

Prior to the attach procedure the MTC may read the SIB2 to get latest ACB data, as discussed above. However, because the contents of SIB2 can only change on the Modification Period Boundary (MPB), there is a window where the network has determined that MTC devices should change their access behavior, and when that change can actually be signaled. 

Conditions that can lead to the desired changed in behavior may include, e.g.,  the network reacting to a sudden increase of MTC access requests, or the start of an ETWS event. In the first case it is desirable to address the issue caused by the MTC devices as soon as possible. In the second case it is desirable to reprioritize MTC access a priori of an imminent increase in UE access attempts[8]. 

Figure 1 shows a condition where a window exists between the start of an ETWS event and the change in SIB2 data at the next modification period boundary.  The current RAN behavior during this window is that an ETWS/CMAS event cannot influence MTC access attempts until the end of the present modification period. As a result of this behavior, when a large number of devices access the RACH in this window, the resources used by MTC devices might starve resources for devices which are more suited to respond to the ETWS/CMAS event.  It seems self evident that RAN2 should prevent this type of behavior from happening if possible.

Proposal 3: RAN2 should study the impacts of allowing a change to SIB2 Access Class Barring data at any point in time. (i.e. not waiting for modification period boundary).
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Figure 1: Window allowing access attempts by MTC during ETWS/CMAS

3 Conclusion 

Proposal 1: RAN2 should consider how to extend the Access Class Barring Configuration scheme specifically for MTC devices, taking into account the need to control individual classes of MTC devices.
Proposal 2: RAN2 should study the impact of requiring a MTC device to always read SIB information prior to attach, and the potential for overloading the first PRACH resource following last SI message read.

Proposal 3: RAN2 should study the impacts of allowing a change to SIB2 Access Class Barring data at any point in time. (i.e. not waiting for modification period boundary).
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