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1 Introduction
In RAN2#74, some agreements [1] were made on the EAB, as captured below:

· Somehow the UE knows whether at a certain RRC connection establishment it needs to apply EAB or not.

· BCCH broadcasts EAB information.

· EAB information on BCCH indicates which "category" of UEs configured with EAB apply EAB.

· UEs configured with EAB check their categories (i.e. category a, b, c) in order to decide whether or not to apply EAB.

· If UE is establishing the RRC connection for emergency call, UE configured with EAB applies no EAB.

· FFS: If UE has a special AC (i.e. AC11-15), UE configured with EAB applies Rel-10 ACB. (or can this depend on case by case connection establishment)

· If UE has no special AC, UE configured with EAB applies EAB for non-emergency calls.

· If EAB information is not available on BCCH, UEs configured with EAB apply no EAB, but apply Rel-10 ACB.
In addition to the FFS issues captured above, a number of other issues were discussed, which remain open:

· Relationship between ‘delay tolerant’ and ‘configured for EAB’
· Where to apply EAB check, at AS or NAS
· Can a UE with special access class (11-15) also have normal access class? If not, those UE will ignore EAB as previously agreed. Otherwise, whether EAB is exercised should be on per connection establishment basis.
· How dynamically should the EAB information be broadcast?
In this paper, we discuss the open issues listed above.
2 Relationship between ‘delay tolerant’ and ‘configured for EAB’
NAS signalling low priority indication was introduced in Rel-10 NIMTC for CN overload control.  According to [2] and [3], when (E)MM requests the establishment of a non-emergency connection and if the UE is configured for NAS signalling low priority, the RRC connection establishment cause shall be set to ‘delay tolerant’.
Further, the following is described for GERAN in Rel-10 in 5.3.13.3 in [4]:
MSs can be configured for one or more of the above options with the following restrictions:

-
in this Release of the specification, an MS that is configured for low access priority shall also be configured for Extended Access Barring; and

-
in this Release of the specification, an MS that is configured for Extended Access Barring shall be configured for low access priority.

The above text implies that there is a one-to-one mapping between ‘low priority/delay tolerant’ and ‘configured for EAB’. Although similar description for UTRAN and E-UTRAN has not been introduced into the corresponding Rel-11 specifications, it is foreseeable that such relationship should hold to maintain synergy across GERAN, UTRAN and E-UTRAN.
Proposal 1: RAN2 assumes one-to-one mapping between ‘low priority/delay tolerant’ and ‘configured for EAB’, until further notification from SA/CT. Thus, EAB check should be applied when UE performs RRC connection establishment with cause of ‘delay tolerant’. 
3 Apply EAB check at AS or NAS?
According to [5], section 4.3.4, whether EAB should be applied or not is dependent on the roaming category of the UE and the access class(es) of the UE. The roaming categories used for EAB defined in [5] are as follows:
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

According to [5] and as further confirmed in RAN2#74, there is a strong dependency between EAB and access class barring when the UE checks whether an access to a cell is barred:
· If a UE that is configured for EAB is a member of an Access Class in the range 11-15 and that Access Class is permitted by the network, then the UE shall ignore any EAB information that is broadcast by the network, and apply access class barring
· If UE has no special AC, UE configured with EAB applies EAB for non-emergency calls.
· If the EAB information that is broadcast by the network does not bar the UE, the UE shall be subject to access class barring.
As part of the existing Rel-10 access class barring, the AS has the necessary information on access class(es) and PLMNs from the SIM/USIM. This same set of information can be used to determine if EAB should be applied and subsequently if ACB should be applied if EAB information does not bar the access of the UE.
Based on the above analysis, it seems natural to apply EAB check in the AS, and the AS can indicate to NAS whether access in the cell is barred for ‘low priority/delay tolerant’access. If NAS is to perform EAB check, the information on access class(es), EAB information received from BCCH, and PLMNs information have to be made available to the NAS. However, this would introduce a new functionality in NAS, which is unnecessary in our opinion.
Proposal 2: EAB check should be applied at the AS.
4 Does special AC apply on a per connection establishment basis
During RAN2#74, there was some discussion on whether a UE with special access class (11-15) can also have normal access class, and whether applicability of EAB should be on a per connection establishment basis.
According to [5], section 4.2, a UE has one access class randomly allocated out of the values 0 to 9, and in addition, may have one or more of 5 special access classes (11 to 15). The applicability of the access classes on the serving network is as follows:
Classes 0 - 9
 -
Home and Visited PLMNs;

Classes 11 and 15
-
Home PLMN only if the EHPLMN list is not present or any EHPLMN;

Classes 12, 13, 14
- Home PLMN and visited PLMNs of home country only. For this purpose the home country is defined as the country of the MCC part of the IMSI.

For the case of access class barring, the UE checks which of the allocated AC(s) are applicable. If the UE is allocated one or more of the special access classes which is valid for the UE to use based on the serving network then access barring check is performed first in accordance with the special access classes. If at least one of these special access classes is not barred (e.g. in LTE as indicated in ac-BarringForSpecialAC according to [6]), the UE’s access to the cell is not barred.
Further, according to [5] a UE that is configured for EAB and is a member of the special access classes the regular access class barring check is applied as indicated above. As a consequence, when performing RRC connection establishment with cause  of ‘delay tolerant’ on a serving network, if at least one of the allocated special access class(es) is applicable to the serving network, the UE does not apply EAB and applies regular access class barring instead. Otherwise, the UE applies EAB.
Proposal 3: When performing RRC connection establishment with cause of ‘delay tolerant’ on a serving network, if at least one of the allocated special access class(es) is applicable to the serving network, the UE does not apply EAB and applies regular access class barring instead. Otherwise, the UE applies EAB.
5 How dynamic should the EAB information be broadcast?
During RAN2#74 [1], the issue of how dynamically the EAB information should be broadcast was discussed as well as whether EAB is used for RAN and/or CN overload control. 
According to [5], EAB may be used by the operator to prevent overload of both RAN and CN. Overload situation should not occur frequently. However, when overload condition does arise, it is important to ensure the overload control mechanism can be enabled quickly to alleviate the overload condition. In Rel-10, the access class barring information sent on SIB2 can only change every modification period, which can be as large as 40.96 seconds. If the same approach is used for EAB, which is targeted to handle overload condition of a large number of MTC devices, the overload condition can last as long as 40.96 seconds and many other non-delay tolerant calls may be blocked.
Although the network has additional method for overload handling like RRC connection rejection, as defined in Rel-10 for CN overload protection, it may not fulfil the RAN overload protection purpose for the following reasons:

· RACH may be overloaded, thus blocking access of normal UEs for a substantial period of time

· Many RRC signalling messages use a large amount of radio resources, thus further aggravating the congestion condition. 
In order to be able to handle overload condition more dynamically, the network can also configure a smaller modification period, e.g., by using a smaller defaultPagingCycle. However, this will negatively affect the power consumption of both MTC and non-MTC UEs, for possible overload condition that may not happen frequently. A better approach may be not to restrict the change of EAB information to only occur in every modification period. As a reference, in GERAN [7], the EAB information is carried in a new SIB21, which is sent approximately every 1.88 seconds according to a fixed schedule.
Proposal 4: RAN2 to consider not restricting the change of EAB information to only occur in every modification period.
6 Conclusion
In this contribution, we discuss the open issues on EAB. Here is a summary of the proposals:

Proposal 1: RAN2 assumes one-to-one mapping between ‘low priority/delay tolerant’ and ‘configured for EAB’, until further notification from SA/CT. Thus, EAB check should be applied when UE performs RRC connection establishment with cause ‘delay tolerant’.

Proposal 2: EAB check should be applied at the AS.
Proposal 3: When performing RRC connection establishment with cause ‘delay tolerant’ on a serving network, if at least one of the allocated special access class(es) is applicable to the serving network, the UE does not apply EAB and applies regular access class barring instead. Otherwise, the UE applies EAB.
Proposal 4: RAN2 to consider not restricting the change of EAB information to only occur in every modification period.
7 Reference

[1] R2-113701, “Draft Report of 3GPP TSG RAN WG2 meeting #74, Barcelona, Spain, May 9 - 13, 2011,” ETSI MCC, August 2011.

[2] 3GPP TS 24.301 v10.3.0: “Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3 (Release 10)”
[3] 3GPP TS 24.008 v10.3.0: “Mobile radio interface Layer 3 specification; Core network protocols; Stage 3 (Release 10)”
[4] 3GPP TS 23.060 v10.4.0: “General Packet Radio Service (GPRS); Service description; Stage 2 (Release 10)”
[5] 3GPP TS 22.011 v10.3.0: “Service accessibility (Release 10)”
[6] 3GPP TS 36.331 v10.2.0: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification (Release 10)”
[7] 3GPP TS 44.018, v10.3.0: “3rd Generation Partnership Project; Technical Specification Group GSM/EDGE Radio Access Network; Mobile radio interface layer 3 specification; Radio Resource Control (RRC) protocol (Release 10)”


















































































 4/4

