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1 Introduction
RAN2 has agreed taking extended access barring (EAB) as the baseline to solve RAN overload and/or CN overload. In the recent meetings, the following agreements were achieved:
1: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 ACB that Access Class is permitted by the network, then the UE shall ignore any EAB information that is broadcast by the network.

2:If access is not barred by EAB then UE shall be subject to the legacy ACB.

3:In the case of multiple core networks sharing the same access network, EAB information can be PLMN specific. FFS we need response from SA1.
4: EAB will be executed at AS layer.

5: Will have one set of parameters (10 bit, i.e., one bit per access class) + 2 bit to indicate whether they apply to category A, B or C.
This paper discusses the detailed EAB mechanism.
2 Discussion
In the current release, UE configured with EAB only can originate two types of call: emergency call and delay tolerant call. If the UE makes an emergency call, it is obvious that UE applies the current ACB and ignores the EAB parameters broadcasted by the network. Under this situation, there is no need to change the current specification.

If UE configured with EAB originates a delay tolerant call, it shall perform access control based on EAB parameters and ACB parameters. However which one is performed first has not reached agreement. This contribution illustrates these two scenarios, and provides our view on them.
2.1 EAB Check First
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Fig.1 EAB check first
Note: *1: In the current release, UE configured with EAB only can make emergency or delay tolerant call. When the UE makes delay tolerant call, the network may send extended wait time by reject message, while the extended wait time is passed to UE NAS. When the UE makes emergency call, the network usually can not reject the UE through wait time. So this step to check T302 (for LTE) may be eliminated.

*2: This step contains the possibility that the network does not broadcast ACB parameters. So the network permits UE configured with AC11~15 to access. Besides, there is an ambiguity when UE does not pass this step i.e. UE finds the corresponding AC barring parameters to all valid AC11~15 is barred. The UE has two options: to apply EAB or Apply ACB. It is reasonable for the UE to apply EAB because the UE has no priority (as would be associated with AC11~15) (which is also the behaviour proposed from CT1 in [6]).
*3: A second match is used to find the closest larger EAB parameter than UE category when SIB does not contain the EAB parameter for UE category. Based on category definition, category A > category B > Category C. The UE shall use the EAB parameter of the closest larger than UE category. For example, if SIB does not contain EAB parameter for category C, the UE that is configured with EAB and belongs to category C shall use EAB parameter for category B if available to perform access check.

*4: If the UE passes EAB check, it will perform ACB check. Because the UE with AC11~15 is checked in the procedure of EAB check, ACB check may not include the check for AC 11~15.
For LTE, there are different ACB parameters in SIB such as ac-BarringForMO-Signalling and ac-BarringForMO-Data. Considered the latter is more severe than the former, so it is proposed to use ac-BarringForMO-Data for UE configured with EAB to perform access check.

Proposal 1: 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 not permitted by the network, then the UE shall apply EAB that is broadcast by the network.
Proposal 2: To introduce a second match mechanism. Second match is to find the EAB parameters of the closest larger category; if there is no such EAB parameter, ACB parameter is used.
Proposal 3: For LTE, to use ac-BarringForMO-Data for UE configured with EAB to perform access check.
2.2 ACB Check First
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Fig.2 ACB check first
Note: figure 2 adopts MO-Data ACB check. And T302 or T303 may not be checked.
Form above two figures, we can find there is no significant difference between them from this point of view. However, consider the case where both EAB and ACB is active in the network.  If an EAB device does ACB check first and gets blocked, it will apply the Tbarring of the ACB.  But if the Tbarring for EAB is longer (which is likely to be), then it should really be barred for the longer EAB Tbarring. Thus, if ACB check is first and the check result is failure, the UE can not know whether EAB check is successful or not. UE may re-attempt connection request quickly.  Hence EAB should be checked first so delay tolerant devices are blocked for the longer period.  
Proposal 4: EAB check first is necessary for UE NAS to obtain the failure condition.

As we know, the LTE UE will calculate Tbarring time if it is barred for ACB check. The maximum value of Tbarring is 665.6 seconds (1.3*512s). And the Tbarring is maintained in AS. However it is agreed that one bit per access class for EAB is applicable for UMTS and LTE. If the UE finds that it is barred for EAB check, NAS has to be informed about the barring as with ACB and this barring is only relevant for delay tolerant access.  It should not bar normal access when it is introduced in the future.

Proposal 5: NAS should be informed about Barring due to EAB failure.  This indication to NAS should be differentiated from Tbarring for ACB for normal access.  And it should only block delay tolerant access but not normal access when it is introduced in the future.

When a delay tolerant access passes through the EAB check but is blocked by ACB, then should this Tbarring also apply for normal access or only for EAB access?  While Rel-10 does not allow both delay tolerant and normal access, it might be good to already consider this in light of the request from SA2 (S2-114698) and it is not clear if we would support both in Rel-11.  Since the current behaviour to bar all normal access when Tbarring is applied, to avoid changes to the current behaviour, normal accesses (and delay tolerant accesses) should be blocked when ACB Tbarring is running.
Proposal 6:   When a delay tolerant access is blocked by ACB check, Tbarring should apply for all access types.
3 Conclusion
In this paper, we discuss the EAB mechanism and made the following proposals:
Proposal 1：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 not permitted by the network, then the UE shall apply EAB that is broadcast by the network.
Proposal 2: To introduce a second match mechanism. Second match is to find the EAB parameters of the closest larger category; if there is no such EAB parameter, ACB parameter is used.

Proposal 3: For LTE, to use ac-BarringForMO-Data for UE configured with EAB to perform access check.
Proposal 4: It is necessary for the UE AS to inform different failure cause to the UE NAS.

Proposal 5: EAB check first is necessary for UE NAS to obtain the failure condition.
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5 Annex
Category A：UEs that are configured for EAB
Category B：UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it
Category 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
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