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1 Introduction

Last RAN2 meeting agreed to provide EAB solution for MTC RAN overload control. This is line with the agreements in SA groups.  Details of the solution and need for additional solutions are still FFS.  This document discusses EAB solution to meet SA1 requirements.  It also discusses motivation and need for additional solutions and the applicability of extending EAB to use ACB type indications for MTC.

2 Discussion

2.1 EAB to meet SA1 requirements

The SA1 requirements are captured as follows (TS 22.011):

4.3.4
Extended Access Barring

Extended Access Barring (EAB) is a mechanism for the operator(s) to control Mobile Originating access attempts from UEs that are configured for EAB in order to prevent overload of the access network and/or the core network. In congestion situations, the operator can restrict access from UEs configured for EAB while permitting access from other UEs. UEs configured for EAB are considered more tolerant to access restrictions than other UEs. When an operator determines that it is appropriate to apply EAB, the network broadcasts necessary information to provide EAB control for UEs in a specific area. The following requirements apply for EAB:

· The UE is configured for EAB by the HPLMN 

-
EAB shall be applicable to all 3GPP Radio Access Technologies. 

NOTE:
In this Release of the specification, EAB is not supported in UTRAN and E-UTRAN.

-
EAB shall be applicable regardless of whether the UE is in a Home or a Visited PLMN. 

-
A network may broadcast EAB information.

-
EAB information shall define whether EAB applies to UEs within one of the following categories: 

a) 
UEs that are configured for EAB;

b) 
UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it; 

c)  
UEs that are configured for EAB and are neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM,  nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN

-
EAB information shall also include extended barring information for Access Classes 0-9. 

-
A UE configured for EAB shall use its allocated Access Class(es), as defined in sub-clause 4.2, when evaluating the EAB information that is broadcast by the network, in order to determine if its access to the network is barred. 
-
If a UE that is configured for EAB initiates an emergency call or is a member of an Access Class in the range 11-15 and according to clause 4.3.1 that Access Class is permitted by the network, then the UE shall ignore any EAB information that is broadcast by the network.

-
If the network is not broadcasting the EAB information, the UE shall be subject to access barring as described in clause 4.3.1

-
If the EAB information that is broadcast by the network does not bar the UE, the UE shall be subject to access barring as described in clause 4.3.1.
From the highlighted text above, it is clear that the SA1 requirement is simply to use EAB to prevent MTC attempt access to the network during periods of RAN overload.  This can be achieved using a one bit barring indicator in the SIB to prevent MTC devices from accessing the network during period of overload.

Observation #1: A one bit EAB indication for MTC in SIB is sufficient to meet SA1 requirements for RAN overload handling.

2.2 Need for and applicability of further ACB type enhancements

There have been proposals to extend this to offer different levels of barring for MTC similar to the ACB used in LTE today.  This might seem quite a straightforward extension of the existing ACB mechanism for MTC.  However, there are other factors to consider:

· RAN overloaded in general: ACB is meant to regulate and allow a fraction of the normal traffic.  During periods of overload caused by normal traffic, priority should be given to normal and high priority traffic rather than the delay tolerant MTC traffic.  This can/should be achieved by simply blocking all delay tolerant MTC traffic to maximise normal traffic.  

· When RAN is overloaded from MTC traffic itself: MTC traffic by nature is low volume short bursts of traffic.   This type of traffic creates short spikes of overload rather than sustained heavy traffic.  It is unlikely to create sustained periods of RAN overload on its own. Further, ACB is slow in reacting to overload and cannot address this scenario properly on its own.  This has been shown in [1][2].

· Sudden spikes in MTC traffic can in fact disrupt normal traffic which ACB type mechanism for MTC cannot really prevent (without unnecessarily stopping MTC access even in periods of no overload). Other solutions are needed if this scenario is to be addressed.  

Observation #2: ACB type extension of EAB is neither appropriate nor sufficient to control RAN overload from MTC type traffic.

Before discussing any solutions or further extensions of the solutions, there has to be a clear understanding of the objective of such enhancement. For example, is it to prevent impact on normal traffic from sudden MTC traffic surges?  Evaluation of the different solutions should be made based on understanding of the objective.

Proposal #1: It is proposed to discuss whether there is a need to have further enhancements than what is necessary to meet SA1 requirements.  And if so, what is the scenario or problem that needs addressing.

Proposal #2:  If it has been agreed that further enhancements are necessary, then it is proposed to evaluate the performance of the different solutions to meet the agreed objective.
3 Summary and proposals

The document discussed the solutions needed to meet SA1 requirements.  It also discusses the need for additional solutions. Applicability of ACB to meet some of the identified nature of MTC traffic is evaluated.  The following observations and proposals are made:

Observation #1: A one bit EAB indication for MTC in SIB is sufficient to meet SA1 requirements for RAN overload handling.

Observation #2: ACB type extension of EAB is neither appropriate nor sufficient to control RAN overload from MTC type traffic.

Proposal #1: It is proposed to discuss whether there is a need to have further enhancements than what is necessary to meet SA1 requirements.  And if so, what is the scenario or problem that needs addressing.

Proposal #2:  If it has been agreed that further enhancements are necessary, then it is proposed to evaluate the performance of the different solutions to meet the agreed objective.
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