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1 Introduction
In RAN2#73bis, progress was made regarding RAN overload protection solutions, as captured below: 
Agreement:

1) Extension of AB based on SA1 requirements will be introduced in Rel-11. Potential further proposed enhancements should show significant benefits compared to this baseline solution and other mechanisms already present.
SA1 has already captured basic requirements for EAB and addition details of EAB description is still to be finalized in SA1. Based on the current specification in TS 22.011 V10.3.0 Section 4.3.4 [3] he main differences from ACB are

· EAB is configured for some not all UEs (e.g. MTC UEs)
· UEs configured for EAB are considered more tolerant to access restrictions than other UEs (e.g. delay tolerant)

· EAB is designed to handle roamers

· For a UE configured with EAB, EAB takes precedence over ACB. If EAB is not in effect, UE configured with EAB are subjected to legacy ACB. 
In this paper we discuss some of the possible RAN issues based on SA1 requirement.
2 EAB subcategories for roaming UEs
In SA1 requirement [3], barring the access of different subcategories of roamer are clearly defined. 

-
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

This requirement clearly indicates that EAB for different roaming subcategories can be independently turned on/off. Since each subcategory is a superset of another to follow, i.e., a)( b) ( c), there is only on EAB configuration needed along with the on/off indication.
On the other hand, it is not so clear whether “UE configured for EAB” are those UE

· Establishing mo calls

· Using “delay tolerant” establishment cause

It seems reasonable to assume “UE configured for EAB” is a super set of “delay-tolerant UEs”.
Proposal 1: Different roaming categories should have their own barring on/off indications and share the same barring configuration.
Proposal 2: Clarify relationship between “delay tolerant” and “UE configured for EAB”

3 Apply EAB at AS layer or upper layer?
In the previous discussion of “eACB”, whether that function should be in AS layer or upper layer was considered. Using “eACB” at upper layer were proposed, mainly for the following benefits
· Simplify RAN2 specification

· Allow (MTC) application-specific barring, similar to SSAC

· Allow differentiation of roaming subcategories

However, the current description of EAB is tightly coupled with ACB, which is quite different from SSAC.
-
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.
In addition, current EAB requirement is not “application-aware”, even though such information may be useful in the future for other MTC related optimizations. Therefore, from EAB function point view, it seems reasonable to have EAB applied at AS layer.
The roaming category, however, is not available at AS per current specification. If AS layer EAB is adopted, SIM must provide enough information to AS so that AS can identify whether it belongs to the specific roaming subcategories that are being barred by EAB. This does incur some additional UE implementation complexity.






Figure 1 An example of AS-layer EAB modeling
Proposal 3: Discuss whether EAB applies at AS layer or upper layer.
4 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:

· 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
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. In such a case, taking 2 SIB modification periods for barring to take effect may be too late, e.g. in TR37.868 simulation assumptions 10~60sec surge of MTC access are assumed. 
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, which may not be desirable. Ideally, EAB should not minimal impact on operations of UEs regardless of whether EAB being 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 fast EAB action is desirable, there could be different methods to achieve it.

Possible solution-1: For example, EAB could be applied in a similar way as ETWS/CMAS, where the turning-on of EAB will be notified via paging and UEs configured with EAB shall obtain the EAB configuration from SIB broadcast immediately before accessing the network, making overload protection more effective. 
Possible solution-2: Alternatively, UE configured with EAB, shall always check EAB configuration in SIB (instead of using cached SIB copy) before accessing the network. This will slow down MTC UE access speed regardless of EAB being turned-on/off, which may be less desirable.

Proposal 4: Discuss whether EAB should follow the typical SIB modification procedure
5 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. 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.
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[3], 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. 10% of MTC population without randomization

· Based on carefully turning off EAB for small fraction of cells over time[4]. This may help with CN overload protection but does not seem to be very useful for RAN overload at per cell level.

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. Some additional randomization seems quite necessary.
Proposal 5: Discuss the need for EAB enhancements over current ACB for more efficient decorrelation of bursty MTC traffic
6 Conclusion
Proposal 1: Different roaming categories should have their own barring on/off indications and share the same barring configuration.
Proposal 2: Clarify relationship between “delay tolerant” and “UE configured for EAB”

Proposal 3: Discuss whether EAB applies at AS layer or upper layer.
Proposal 4: Discuss whether EAB should follow the typical SIB modification procedure
Proposal 5: Discuss the need for EAB enhancements over current ACB for more efficient decorrelation of bursty MTC traffic
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