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1. Introduction

In the previous meeting, RAN2 decided to focus on the extended access barring (EAB) to solve RAN overload problem. This document discusses some considerations for the EAB. In general, it would take time to apply EAB information if it is broadcast in SIB. However, since RAN congestion is likely to occur suddenly, it is required for EAB information to be applied instantly. Therefore, this paper proposes several alternatives efficiently to provide EAB information. 
2. Discussion
It is assumed that there are a large number of delay tolerant MTC devices in a cell. If a suitable access control is not designed, the delay tolerant MTC devices would result in RAN congestion. The congestion may suddenly occur without pervious notice. Therefore, the EAB information needs to be instantly applied as soon as NW provides it. Furthermore, to control access from the large number of the devices, it is very efficient that EAB information is included in SIB. 
Observation: The access barring information should be broadcast in SIB and instantly applied to the delay tolerant MTC devices.
Proposal 1: the extended access barring information for Rel-11 delay tolerant access is broadcast as SI.
For LTE, the concept of Modification period is used for notification of SI (System Information) change. The change of system information can occur at specific radio frames. When the network changes some of the system information, it first notifies the UEs about this change within a Modification period. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. By using SIB2, Modification period is configured with the range from 640 ms to 10.24 s. In other words, it takes time to apply new system information and for the worst case, almost 10.24s. It means that the access barring information included in SIB wouldn’t be applied immediately. Although the network falls into RAN congestion suddenly, the delay tolerant MTC devices would continue its trial for the access as shown in Figure 1. 
In Figure 1, since an eNB suffers RAN overload suddenly, it intends to change EAB information in order to prevent the delay tolerant MTC device accessing to the network. According to the current SI change procedure, eNB firstly transmits SystemInfoModification over the Paging message. The IE notifies that SI will be changed in next Modification period. However, the devices may continue to transmit its random access preambles until the next Modification period comes. It means that the network cannot control instantly to avoid RAN congestion. To solve this problem, this paper introduces three approaches for the enhancement of the access barring mechanism as follows:
· Alternative 1: EAB information is provided by eNB periodically. 
MTC device checks the information every time. The information and repetition period can be changed but value tag is not updated. The validity duration is equal to a repetition period. It is similar to SIB7 or SIB14 in UMTS, which is used to deliver information changed dynamically. 
· Alternative 2: Similar to ETWS, EAB information is immediately applied regardless of the Modification period. 
To do this, a new IE is added in the Paging message to notify the existence of EAB information. NW provides the updated SIB including EAB information immediately independent to Modification period. In alternative 2, new SIB needs to be defined to deliver EAB information and the received EAB information is valid only until a timer expires. 
· Alternative 3: MTC device delays its access until next Modification period. 
If it receives a notification to indicate the existence of EAB information, it delays its access until next Modification period. After the device receives new EAB information, it tries to access with the updated information. A new IE to notify the EAB needs to be added as well. 
RAN2 can develop one alternative among the alternatives above. The detail is FFS. 
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Figure 1. Delay to apply the EAB information with the existing broadcast mechanism.
Proposal 2: RAN2 discusses the following approaches to apply EAB information instantly when RAN congestion occurs. 
· EAB information is provided by eNB periodically.

· EAB information is immediately applied regardless of the Modification period.
· if the delay tolerant MTC device receives a notification of the update, it delays its access until next Modification period. 
The detail is FFS. 
3. Conclusion
We can see:
Observation: The access barring information should be broadcast in SIB and instantly applied to the delay tolerant MTC devices.
It is proposed that: 
Proposal 1: the extended access barring information for Rel-11 delay tolerant access is broadcast as SI.
Proposal 2: RAN2 discusses the following approaches to apply EAB information instantly when RAN congestion occurs. 

· EAB information is provided by eNB periodically.

· EAB information is immediately applied regardless of the Modification period.
· if the delay tolerant MTC device receives a notification of the update, it delays its access until next Modification period. 
The detail is FFS. 
4. References

[1] 3GPP TS36.331 V9.1.0, Radio Resource Control (RRC); Protocol specification (Release 9), Dec. 2009.
3

