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Solution for RACH congestion
1 Introduction
In last GERAN meeting, RACH load has been discussed and some proposals to help to alleviate the RACH congestion have been put forwarded, this paper further discusses the problem on RACH congestion and proposes some feasible solutions.
2 Discussion and solution
In current GSM, RACH resource is limited, which has been discussed and agreed in previous GERAN meetings. With the addition of the M2M devices, the RACH resource will become much shorter. Because large amount is one of the features of M2M device, a large number of devices may initiate accessing to the network in some time, which will result in serious RACH congestion. In order to alleviate the RACH congestion, some access control strategy shall be studied. Moreover, when PDCH load or the CN load is heavy, access control should also be made on RACH.
In GSM, the existing access control class is a congestion control mechanism, i.e. assigning an ‘Access Control Class’ coded in the SIM card, a mobile station belonging to a barred access class is not allowed to access to the network. This legacy method can resolve the access congestion problem caused by the H2H terminals. But if the existing H2H access control method is also applied to M2M devices simultaneously, it will impact on the H2H terminals. When the network bars a certain class, both the H2H terminals and M2M devices belonging to this class will be barred. A possible way to control the access of M2M devices is to define a new set of ‘Access Control Class’ for M2M devices using the legacy effective method. This new introduced ‘Access Control Class’ only controls the M2M devices, but the method is the same as the H2H devices. 
In LTE, ‘ac-BarringFactor’ mechanism is adopted. The process is that the network sends ac-BarringFactor parameter to mobile stations on BCCH, the value of the ac-BarringFactor is (0, 0.05, 0.10, 0.15…0.95), and the mobile station generates a random value and compares with ac-BarringFactor. Depending on the generated random value, the mobile station considers that cell as barred or not barred. This allows a portion of all devices to enter the network to distribute the load and accesses. LTE’s mechanism is flexible and the control granularity can be easily adjusted by network based on the RACH load. So this ‘ac-BarringFactor’ mechanism can be introduced for M2M devices in GERAN.
According to above analysis, following are two options:

Option 1: introducing a new set of ‘Access Control Class’ same as legacy H2H access class for M2M devices.

Option 2: introducing LTE ‘ac-BarringFactor’ to GERAN to control the access to network for M2M devices.
3 Conclusion 
In order to effectively control the access congestion caused by M2M devices, this paper proposes two optional methods to control the access for M2M devices:

Option 1: introducing a new set of ‘Access Control Class’ same as legacy H2H access class for M2M terminals.

Option 2: introducing LTE ‘ac-BarringFactor’ to GERAN to control the access to network for M2M terminals.
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