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Introduction
In this document, we propose EAB model in UE, based on what RAN2 agreed in the last meeting and SA requirements. RAN2 agreements in the last meeting are shown in the box.
	1: 
Somehow the UE knows whether at a certain RRC connection establishment it needs to apply EAB or not.

3: 
BCCH broadcasts EAB information.

5: 
EAB information on BCCH indicates which "category" of UEs configured with EAB apply EAB.

5a: 
UEs configured with EAB check their categories (i.e. category a, b, c) in order to decide whether or not to apply EAB.

6: 
If UE is establishing the RRC connection for emergency call, UE configured with EAB applies no EAB.

7: 
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)

8: 
if UE has no special AC, UE configured with EAB applies EAB for non-emergency calls.

9: 
If EAB information is not available on BCCH, UEs configured with EAB apply no EAB, but apply Rel-10 ACB.


Proposed EAB model
EAB could be applied by either RRC or an upper layer i.e. NAS [1]. According to the requirements on EAB in TS22.011, UE configured with EAB generally applies EAB before ACB. That looks similar to SSAC because if SSAC is needed, UE applies SSAC before ACB. Thus, one possible way of modelling EAB is to follow SSAC. Namely, an upper layer could apply EAB, instead of RRC.
One thing that RAN2 agreed in the last meeting is that UEs configured with EAB check their categories in order to decide whether or not to apply EAB. The categories are listed in TS22.011:
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

Such categories are known to NAS, but not to RRC. Hence, applying EAB in an upper layer such as NAS could be a better way of modelling EAB.
Proposal 1: EAB is applied in an upper layer than RRC i.e. NAS.
In the last meeting, RAN2 agreed that BCCH broadcasts EAB information. EAB information on BCCH indicates which "category" of UEs configured with EAB apply EAB. 
If the upper layer applies EAB, the upper layer could acquire EAB information from RRC. That is similar to SSAC. In case of SSAC, RRC sets SSAC barring factor and time based on system information and then forwards them to the upper layer. For EAB, RRC could receive EAB information on system information and then forward EAB information to the upper layer.
Proposal 2: RRC in UE forwards EAB information to the upper layer after receiving EAB information on system information.
According to one of the requirements on EAB in TS22.011, 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. Namely, if UE has a valid special AC, UE shall be able to ignore EAB information on BCCH.
One way to meet this requirement could be that if there is a valid special AC, RRC indicates to the upper layer that no EAB information is available. As a result, NAS would not apply EAB because EAB information is not available. That model somewhat follows SSAC. For instance, when RRC sets SSAC barring factor and time, RRC considers whether there is a valid special AC or not. 
Proposal 3: If there is a valid special AC, RRC indicates to the upper layer that no EAB information is available.
One agreement in the last RAN2 meeting is that if UE is establishing the RRC connection for emergency call, UE configured with EAB applies no EAB. If the upper layer applies EAB, the upper layer could avoid EAB for emergency calls because the upper layer i.e. NAS knows call type.
Another agreement in the last RAN2 meeting is that somehow the UE knows whether at a certain RRC connection establishment it needs to apply EAB or not. If the upper layer applies EAB, the upper layer could know EAB configuration e.g. based on call type. The upper layer could decide whether or not to apply EAB based on EAB configuration, call type and EAB information.
As a consequence, we think that RRC does not need to know mapping between call types and EAB. In other words, RRC does not decide whether or not to apply EAB for a particular call type such as delay tolerant access and emergency call. RRC just relies on the upper layer i.e. NAS. Only upon request from the upper layer, RRC just forwards EAB information on BCCH to the upper layer.
Proposal 4: Decision on whether or not to apply EAB is up to the upper layer, not RRC, e.g. based on EAB configuration, call type and EAB information.
According to the requirements in TS22.011, EAB information shall define whether EAB applies to UEs within one of the following categories and also include extended barring information for Access Classes 0-9. In order to meet the requirements, GERAN spec TS44.018 v10.3.0 specifies 10 bits, each bit indicating whether or not each AC is authorized for access classes in the range from 0 to 9 i.e. AC0 to AC9. It also specifies 2 bits indicating one of three categories, as shown in the box below.
	EAB Authorization Mask (10 bit)

This field is a bit map that provides the list of authorized access classes for mobile stations configured for Extended Access Barring. It allows for zero, one or more access classes to be indicated as authorized and is coded as follows:

bit

9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 0

All mobile stations configured for EAB are authorized (i.e. no barring)

x x x x x x x x x 1

Mobile stations configured for EAB and a member of Access Class 0 are barred

x x x x x x x x 1 x

Mobile stations configured for EAB and a member of Access Class 1 are barred

x x x x x x x 1 x x

Mobile stations configured for EAB and a member of Access Class 2 are barred

…..

1 x x x x x x x x x

Mobile stations configured for EAB and a member of Access Class 9 are barred
EAB Subcategory (2 bit)

This field identifies the targeted subcategory of mobile stations configured for EAB. It is coded as follows:

00    
The EAB Authorization mask is applicable to all mobile stations configured for EAB.

01    
The EAB Authorization mask is only applicable to mobile stations configured for EAB and registered neither in their HPLMN nor in a PLMN that is equivalent to it (see TS 22.011).

10    
The EAB Authorization mask is only applicable to mobile stations configured for EAB and registered 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 an PLMN that is equivalent to it (see TS 22.011).

All other values are unused. Upon receiving a value it considers to be unused, a mobile station configured for EAB shall ignore it and shall consider itself as not being part of the targeted subcategory.


We think that since
 EAB will be applicable to all 3GPP Radio Access Technologies i.e. GERAN, UTRAN, E-UTRAN, it seems to be good to specify EAB information in the same way. Thus, we propose that RAN2 also specify both 2 bits indicating one of three categories and 10 barring bits, each bit indicating whether or not each AC is authorized for access classes in the range from 0 to 9 i.e. AC0 to AC9, as GERAN specified in 44.018.
Proposal 5: EAB information consists of 2 bits indicating one of three categories and 10 barring bits, each bit indicating whether or not each AC is authorized for access classes in the range from 0 to 9 i.e. AC0 to AC9.
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Figure 1: The proposed EAB model in UE
In summary, figure 1 shows the proposed EAB model in UE based on our proposals above. According to Figure 1, upon request from the upper layer, RRC forwards EAB information to the upper layer after receiving EAB information on system information, desirably SIB2. RRC checks whether or not there is a valid special AC and then if there is no special AC, RRC forwards EAB information to the upper layer. The EAB information indicates whether or not each AC is authorized for AC0 to AC9 and which category of UEs should apply EAB. On the other hand, if there is a special AC,  RRC indicates to the upper layer that no EAB information is available.

If EAB information received from RRC is available, the upper layer applies EAB before requesting establishment of a RRC connection. The upper layer shall not apply EAB for emergency calls (RRC may apply ACB for emergency calls.) The upper layer may apply EAB only for delay tolerant accesses. If not barred by EAB, upon request of a RRC connection establishment, RRC applies ACB.
Conclusion

In conclusion, we propose the followings for EAB, as illustrated in Figure 1:
Proposal 1: EAB is applied in an upper layer than RRC i.e. NAS.

Proposal 2: RRC in UE forwards EAB information to the upper layer after receiving EAB information on system information.

Proposal 3: If there is a valid special AC, RRC indicates to the upper layer that no EAB information is available.
Proposal 4: Decision on whether or not to apply EAB is up to the upper layer, not RRC, e.g. based on EAB configuration, call type and EAB information.

Proposal 5: EAB information consists of 2 bits indicating one of three categories and 10 barring bits, each bit indicating whether or not each AC is authorized for access classes in the range from 0 to 9 i.e. AC0 to AC9.
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