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1 Introduction

Overloading of Core Network nodes due to the signaling of a large number of MTC devices can occur suddenly as a result of the devices being configured to trigger (either incorrectly or un-intentionally)  in a nearly simultaneous manner [1].  It is therefore desirable that the methods used to (re)configure the MTC are capable of responding quickly to CN overload indications to effect an immediate change to device behavior.
We describe such methods in this contribution, and propose that RAN2 adopt means to improve the MTC device’s ability to respond to CN overload.
2 Dynamics of RAN overload

It can be expected that the resources of a network are scaled according to the normal and predictable load of the MTC and H2H devices it is expected to serve. However, even if the load due to the MTC and H2H is normally predictable, a sudden and large influx of MTC traffic can stress the resources to the point of overload[2].


To assist the CN in resource utilization at the onset and during an overload condition, RAN overload control mechanisms need to effect change in the behavior of devices that use those resources without delay so that devices which are most suited to those resources are afforded them accordingly. 
Observation 1: It is desirable that RAN overload control methods respond quickly to indications of CN overload
3 Issues of latency and RAN Overload Control
3.1 SI change should be allowed inside a Modification Period 

As discussed above, when CN overload conditions occur, it is desirable to mitigate the impact caused by MTC device access as soon as possible. One method to change MTC device behavior is through the access control information carried in the System Information (e.g. either ac-BarringInfo or some new IE ) However, modifications to SI is currently allowed only at a Modification Period Boundary (other then ETWS and CMAS). Thus, the network is required to wait for the next Modification Period Boundary (MPB) before it can  change the SI carrying the ac-BarringInfo. As ac-BarringInfo is not required to be synchronized between all UEs, there is no benefit in requiring updates to occur at MPB. In addition it is undesirable to delay the ac-BarringInfo updates until the MPB, as it restricts the network’s ability to control an MTC devices access behavior in a timely manner.
Proposal 1: The network should be allowed to change the SIB carrying access control data for the MTC devices without waiting until the Modification Period Boundary (MPB).

3.2 SI change notification or SI reading in RRC connection establishment
Currently in LTE Rel8/9, UE’s are notified of SI changed via a paging message. To notify an MTC of a SI change related to access control, without waiting for the next MPB, a solution such as ETWS/CMAS notification from Rel8/9 should be considered. However, such a method may not be optimal if the overload control data changes frequently (necessitating a change in SIB) and results in frequent paging occurrence and frequent system information reading. Another possible solution to consider is to require that  the MTC device always read the access control system information during an RRC connection establishment procedure.
Please see the Appendix for graphics illustrating the current and alternative methods for the network to provide an indication of change in access control data, and the MTCs subsequent SI acquisition.

Proposal 2: RAN2 should consider ways for the MTC devices to update the access control parameters quickly, (e.g. paging notification and SI reading in RRC connection establishment).

3.3 Access Barring and Back-Off scheme

Access Barring mechanisms (i.e. Access Class Barring and UE Individual Access Barring Scaling) are designed to mitigate congestion by restricting accesses. However even if an Access Barring mechanism is used, congestion may still occur in the case that the number of MTC devices which are allowed access to the cell is large. 
A Back-Off (BO) mechanism can mitigate congestion by distributing and delaying UE access attempts. However Back-Off cannot solve the fundamental problem of too many MTC devices attempting to attach to the network. 
Thus we see the necessity of applying both the Access Barring and a BO scheme, whereby the Access Barring is used to limit the number of MTC devices attempting access, and the BO scheme is then applied to distribute the access attempt among those devices that are allowed to access. (i.e. to lessen the instantaneous signaling load on the CN.)
Proposal 3: If Access Barring controls an MTC device’s access to the cell, then a Back-Off scheme should be applied.
4 Conclusion 

In this contribution, we have discussed the means to improve the MTC device’s ability to respond to CN overload. We propose the following:
Proposal 1: The network should be allowed to change the SIB carrying access control data for the MTC devices without waiting until the Modification Period Boundary (MPB).

Proposal 2: RAN2 should consider ways for the MTC devices to update the access control parameters quickly, (e.g. paging notification and SI reading in RRC connection establishment).

Proposal 3: If Access Barring controls an MTC device’s access to the cell, then a Back-Off scheme should be applied.
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6 Appendix
The following graphics illustrating the current and alternative methods for the network to provide an indication of change in access control data, and the MTCs subsequent acquisition.
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Figure-1: Change in access control Information restricted to MPB


Fig.1 shows the current RAN configuration regarding the notification of a change in SIB information and its subsequent acquisition by UEs and MTCs at the next MPB. In this scenario the MTC and UE incur a delay between SI change notification and acquisition of new SIB data. If the cause for change in SI is to update the access control data, MTCs and UEs that attempt to attach during this delay will be using access control data that is out of date. 
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Figure-2: Change in access control Information allowed inside MPB

             Indication of access control change via Paging message


Fig.2 shows a RAN configuration such that a change in access control information is not tied to the MPB, and RAN notifies the MTC device’s of change in access control SIB by paging mechanism. In this scenario the MTCs are notified of change in access control information by paging mechanism, with provides the MTC  the opportunity acquire the most up-to-date access control data without waiting for the next MPB.
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Figure-3: Change in access control Information allowed inside MPB

                  Access control information reading prior to attached attempt


Fig.3 shows a RAN configuration such that a change in access control information is not tied to the MPB, and MTC device always acquires access control SIB before transition form Idle to Connected mode. In this scenario the MTC is able to acquire and evaluate the most up-to-date access control information before attempting to access the system. (i.e. MTC does not rely on paging to notify it of a change in SIB)  
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Figure-2: Change in access control Information allowed inside MPB
             Indication of access control change via Paging message



