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1. Introduction
EAB is defined in TS 22.011 and in Rel-10 EAB specification is only implemented in GERAN, but not for UMTS and LTE. We note that based on SA understanding, EAB is an important feature for both RAN overload protection and CN overload protection [4]. While RAN can take current ACB as baseline framework to design EAB, the difference between UMTS and LTE’s ACB may raise some confusion regarding how exactly EAB should work and whether ACB frameworks are to be further enhanced to truly satisfy its purpose of RAN/CN overload protection. Therefore SA1 requirement on EAB may need to be clarified to provide guidelines to RAN on how to properly design EAB in Rel-11.
2. EAB and SIB modifications
The current approach for ACB is via SIB2 broadcast in LTE and SIB3 in UMTS. For LTE, ACB parameters are subjected to normal SIB modification procedure as defined in TS 36.331, as shown in Figure 1:

· Change of ACB parameters will change SIB systemInfoValueTage.
· 2 modification periods (SIB change notification period and SIB updated information period) are needed for change to take effect. The modification period is calculated as below, up to 16*256 frames =40.96seconds.
Modification period = modificationPeriodCoeff * defaultPagingCycle
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Figure 1 Change of system information in LTE
One of the possible challenges caused by MTC usage is bursty access from a very large number of MTC UEs, e.g. the earthquake warning use case, or black out report of smart meters. In such a case, taking 2 SIB modification periods for barring to take effect may be too late. Considering the retries of failed random access attempts as well as possible not so perfect decorrelation settings, which could lead to minutes or longer time of blocking access to normal UEs. 
Although the network can configure a small Modification period, .e.g. by using a small defaultPagingCycle, we think this impact other normal UE just for the purpose of supporting MTC UEs (e.g. number of supported UEs, their battery consumption etc.), which may not be desirable. Ideally, EAB should have minimal impact on operations of normal UEs regardless of whether/how EAB is configured.

In addition, although eNB will still have additional methods for overload handling like RRC rejection, as defined in Rel-10 for CN overload protection, it may not fullfill the RAN overload protection purpose:
· RACH may be overloaded, thus blocking access of normal UEs for a substantial period of time

· Many RRC signalling messages use large amount of radio resources, thus impact QoS of ongoing connections of other connected UEs

If quick EAB action is desirable, there could be different methods to achieve it. The essence is to enable fast notification of barring turn-on to all UEs configured with EAB; and also mandate UE to obtain and apply the latest EAB configuration defined in SIB broadcast immediately. In some sense it is somewhat similar to current ETWS/CMAS cell broadcast service.
Proposal 1: Discuss whether additional requirement on how quickly EAB could take effect should be added.
3. Barring method for decorrelation/spreading of MTC load 
In LTE, currently the AC-BarringConfig provides mean barring time from 4~512s, with the largest barring time being


Max{“Tbarring" = (0.7+ 0.6 * rand) * ac-BarringTime} = 1.3*ac-BarringTime
For example, 100s period time can provide 105 RACH opportunities, if one RACH opportunity is configured per subframe, for spreading a surge of MTC requests. In addition to the randomized barring time, ac-BarringFactor is also defined for random access probability control. For decorrelation of a surge of requests, the LTE barring mechanism should be sufficient; albeit at the cost that spreading capability is linear in mean delay (i.e., both are linear functions of ac-BarringTime). This delay may not be a big issue if UEs to be barred by EAB are “delay tolerant” anyway.

Here is maybe a minor issue on current LTE ACB barring time scale. In the view of EAB may be used for barring “delay-tolerant” MTC UEs for not only RAN overload protection but also CN overload protection[4], for which in Rel-10 an extended WaitTime of 1800s was defined, it seems current max value of ac-BarringTime in AC-BarringConfig may be insufficient. 

In UMTS, when UE is barred, there is no ac-BarringFactor controlled randomization nor ac-BarringTime controlled backoff scheme; all UE belong to the barred AC are prevented from access. The best granularity that network can decorrelate the load are

· Based on AC (0~9), e.g. at the granularity of 10% of MTC population without randomization. However, 10% of all MTC population may still be a challenging load for UTRA to handle, particularly considering their access may be semi-concurrent after barring. 
· Based on carefully turning off EAB for small fraction of cells over time [5]. This additional granularity may help with CN overload protection but does not seem to be very useful for RAN overload at per-cell or per-eNB level.

Based on the discussions above, it seems some additional randomization is quite necessary, particularly on the UMTS side. It is recommended to clarify the requirement.

Proposal 2: Discuss the need for additional requirement on EAB for decorrelating large number of MTC accesses coming within a short time period.
Conclusion
Proposal 1: Discuss whether additional requirement on how quickly EAB could take effect should be added.

Proposal 2: Discuss the need for additional requirement on EAB for decorrelating large number of MTC accesses coming within a short time period.

It is proposed to discuss the requirements in Proposal-1 and Proposal-2. If agreed, a CR will be provided (sample shown below in Annex).
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Annex

Sample CR to 22.011 v.11

Change #1
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. 


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

-
A network may broadcast EAB information, for which the EAB control shall take effect immediately upon acquisition of EAB information by UEs configured for EAB.

-
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. 
-
EAB information shall also include random backoff information to decorrelate concurrent network accesses.
-
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.
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