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1. Introduction
During last San Francisco joint meeting, some issues about EAB were discussed and some conclusions were made. But there are still some open issues should be further studied and discussed. In this paper, the following issues about EAB NAS-AS modelling are discussed and some proposals are given.

Issue 1: which layer decides the category a), b), c)?
Issue 2: which layer performs EAB category checking? If NAS performs, AS needs to forward EAB information to NAS, NAS checks the barred category, and then indicates to AS whether subject to EAB or not. If the AS layer performs, NAS layer needs to indicate UE category to AS layer.
Issue 3: when does the AS layer start/stop to receive EAB related SIB? Whether does the AS layer need some UE’ EAB characteristic information to decide receiving EAB related SIB or not?
Issue4: what category content should be informed to AS layer? If the AS performs EAB category checking, which UE category should be informed?
2. Discussion
2.1 Category decision
According to the requirements of EAB application, there are three categories to apply 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


So which layer should decide the UE category should be discussed first.

There are two alternatives:
Alt1: NAS layer decides the UE category. NAS layer could decide the category while it selects the PLMN. If the UE is configured for EAB, the NAS layer could decide the category right after PLMN selection procedure. After that, it could inform AS layer its category if needed.
Alt2: AS layer decides the UE category. In order to let the AS make the decision, NAS layer should forward PLMN related information stored in USIM to AS layer. And then AS layer could decide the category when it camps on a suitable cell.

It is obvious that Alt 1 is better since the exchanged information is less, i.e. there is no need to forward so much PLMN related information to AS layer and it could keep the layer functionality independent. So it is proposed:

Proposal 1: It is NAS layer to decide the UE category a), b) or c).
2.2 Category checking
Based on proposal 1, i.e. NAS decides the UE category, in this section we’ll go on discussing which layer performs category checking according to EAB information. There are also two alternatives: 

Alt1: NAS layer performs category checking. AS layer needs forward the EAB parameters received from SIB to NAS layer. NAS layer should check if the category is allow to access before it initiates access to AS. In order to receive the EAB information, NAS should inform AS to acquire EAB information in advance if the UE is configured for EAB.

Alt2: AS layer performs category checking. NAS layer needs to inform AS layer the UE category information. AS layer check if the category is barred or not according to the EAB information received from system information.
If Alt1 is adopted, the AS layer should forward EAB information at each time the corresponding SIB is updated. Then it should be considered to indicate whether the AS layer needs to provide EAB information to NAS layer once the NAS layer knows the UE is configured for EAB. It seems that Alt1 will introduce extra interaction between AS and NAS. 
But if considering Alt 2, NAS could inform AS the UE category information during PLMN selection procedure or when the UE category is changed. Then AS could start/stop to receive the EAB related SIB and store/remove it. It will check if the category is barred or not when it wants to access the network. Alt2 seems a natural solution to do UE category checking like other access barring checking. So it is preferred to let AS layer to check UE category.
Proposal 2: It is AS layer to perform UE category checking, i.e. NAS should inform UE category to AS layer.
If proposal 2 is approved, there would be an issue that when the NAS layer will inform the UE category information to AS layer. Two possible ways could be considered. 
Alt1: Inform UE category to AS layer when the category is changed. i.e. while performing PLMN selection, roaming status is changed, or the status about EAB configuration is changed etc. 
Alt2: Inform UE category to AS layer per access request. It could be combined with the indicator of EAB application. When NAS initiates an access request, it also indicates the UE category to AS.
Since the selected PLMN is not changed very frequently and EAB configuration is semi-static, it is not very necessary to inform the AS per connection request. Besides, in order to let the AS start/stop receiving EAB related SIB, it’s reasonable to inform AS while the UE category value is changed. And for Alt2, the NAS layer informs AS layer the category at each access request, at most of cases (for example, PLMN is unchanged, roaming status is unchanged ,etc. ) the information are redundancy. And it could not inform AS layer in time if the EAB configuration is changed. So it seems that Alt1 is a natural and good solution.
Proposal 3: NAS layer should inform AS layer the UE category information while it is decided or changed.
2.3 When does the AS layer start/stop to receive EAB related SIB?

According to proposal 3, AS layer could know when to start/stop receiving EAB related SIB. But if proposal 3 is not agreed, i.e. RAN2 decides that the UE category is informed to AS layer per access request, the AS layer needs to acquire the information whether the UE is configured for EAB in order to start/stop to receive EAB related SIB. There are mainly two ways for AS to obtain this information: AS directly read it from some static memory space (such as USIM) or NAS layer uses another indicator to inform AS layer in advance. For the former, it needs to  make it clear that when AS layer should get the information and how it could know if the EAB configuration status is changed or not. For the latter, NAS can inform AS the changed EAB configuration info with a new indicator. Actually, with proposal 3, AS could start/stop receiving EAB related SIB, and there is no need to introduce an extra indicator between AS and NAS layers.

Proposal 4: AS layer could start/stop receiving EAB related SIB when it receives UE category information.
2.4 Category content informed to AS

According to category a), b), c) definitions described in section 2.1, we could identify that the UEs in category c) must belong to category b) and UEs in category b) must belong to category a). It means that UEs in smaller category must belong to bigger categories. So NAS layer only needs to inform to AS layer the smallest category that the UE belongs to.
And considering the EAB configuration status may be changed in future, the value of N/A also should be defined to indicate that UE category is canceled and EAB is not configured.
Proposal 5: NAS layer informs AS layer the smallest category that the UE belongs to。
Proposal 6: Besides category a), b), c), the value N/A also should be informed to AS layer to indicate EAB is not configured.

As above proposals are related to CT1, so if they are approved, an LS should be sent to CT1 to share RAN2 solutions and decisions.
Proposal 7: An LS is needed to CT1 to inform them RAN2 solutions and decisions.
3. Conclusion
In this contribution, we discuss the EAB NAS-AS modelling related issues and give the following proposals:
Proposal 1: It is NAS layer to decide the UE category a), b) or c).
Proposal 2: It is AS layer to perform UE category checking, i.e. NAS should inform UE category to AS layer.
Proposal 3: NAS layer should inform AS layer the UE category information while it is decided or changed.
Proposal 4: AS layer could start/stop receiving EAB related SIB when it receives UE category information.

Proposal 5: NAS layer informs AS layer the smallest category that the UE belongs to。
Proposal 6: Besides category a), b), c), the value N/A also should be informed to AS layer to indicate EAB is not configured.

Proposal 7: An LS is needed to CT1 to inform them RAN2 solutions and decisions.
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