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1 Introduction
In the last joint meeting, RAN2/SA1/SA2/CT1 have achieved the following agreements [1]:
1: In Rel-10/Rel-11 RRC connection Request for “delay tolerant” (i.e. low priority) and ”RRC connection requests subject to EAB-check” will always be used together.
2: The current protocol design allows using them independently (call type and establishment cause) and we stick to that principle. That means there is a separate indication from NAS (call type for EAB) whether this RRC Connection Establishment is subject to EAB. There is one indication for LAPI and one for EAB.
3: Per RRC Connection Establishment request it can be determined whether it is subject to EAB (same as current design).
4: For further study whether to go for option "b) One set of EAB parameters; with e.g. bitmap indicating to which PLMNs they apply" or option "c) An individual set of EAB parameters per PLMN".
This paper discusses the detailed EAB mechanism.
2 Discussion
2.1 Interactions between ACB and EAB checksIn the Stage 3 running CR email discussion, it seems to be assumed that EAB check will be performed before the ACB check. In the following, we look at the various orders and determine their consequences:

In Rel-10 LTE, the ACB mechanism is performed as follows:

· ACB is only applicable to mobile originating call types 
· ACB may not be applied if the UE has special AC (i.e. AC 11-15)

· Perform ACB check (i.e. whether a UE is barred access to the network and deriving the Tbarring if bar) for the different mobile originating call types (calls, signalling and CS-fallback)
· UE AS informs the UE NAS when barring/alleviation of a call type occurs

There are 3 options of applying ACB and EAB checks:
Option 1: ACB check is applied first and if bar, EAB check is not performed. Otherwise EAB check is performed

Option 2: EAB check is applied first and if bar, ACB check is not performed. Otherwise ACB check is performed

Option 3: ACB and EAB checks are both applied in parallel
Consequence of Option 1:
If ACB check is applied first and barring is initiated, Tbarring will be initiated for the EAB subject call with call type of mobile originating call. UE AS will inform UE NAS that the call type = mobile originating call will be barred. If normal priority call with the same call type is subsequently initiated by the same device, it may be barred from access when Tbarring for the call type is still running which otherwise may have been allowed access. As the ACB is initiated by the connection request subjected to EAB, it may at first glance seem unreasonable to block a normal call because of a previous EAB access attempt. On the other hand, since the ACB is activated by the network because of congestion, whether it is blocked by EAB or ACB does not seem to be important. 
An example of consequences of Option 1:
UE has AC2, eNB - ACB AC2 barred

UE initiates AC2 EAB subject connection request.

As ACB check is first UE initiates Tbarring.

UE wants to initiate normal priority call but needs to wait until Tbarring expires.
Consequence of Option 2:

The same consequence as Option 1 will occur to a normal call with mobile originating call type if ACB is performed after EAB check is successful (i.e. not barred). However, in this case the difference is that the EAB subject call has gone through EAB check successfully and it seems logical to subject the EAB call to ACB like all the other normal calls. In this case, it is reasonable for subsequent normal call accesses not subjected to EAB to be blocked because of EAB subject call previously due to Tbarring running.

An example of consequences of Option 2:
UE has AC2, Broadcast - ACB AC2 barred, EAB AC2 not barred.

UE initiates AC2 EAB subject connection request.

As EAB check is not bared, then UE checks ACB and initiates Tbarring.

UE then wants to initiate normal priority call but needs to wait until Tbarring expires.

Consequence of Option 3:

If ACB barring is always initiated for EAB subject call, the consequence is the same as Option 1 that subsequent normal call may be barred even though EAB may have barred the call. Again this outcome may not seem desirable but is reasonable.
For UMTS, since there is no call type related check on ACB or Tbarring the order in which ACB or EAB is performed for EAB subject call will end with the same outcome.
Observation#1: From consequences analysis above for LTE and UMTS, there seems to be no significant difference whether EAB or ACB check is performed first.
However it seems more logical to perform EAB check on a connection request subjected to EAB first. Hence it is proposed that:

Proposal#1: For LTE, ACB check for EAB subject connection requests should only be performed after EAB check is successful (i.e. not barred). The Tbarring from ACB initiated by the EAB subject connection request should also be applied to the call type associated with the Tbarring. 
2.2 Should the barring of call due to EAB be indicated to UE NAS
Based on the ACB model in LTE, the barring status of a call type is indicated to the UE NAS. Once the TBarring of the call type expires (if the T302 (waitTime) is not running), the UE AS will inform the UE NAS. On the other hand, EAB agreement is currently that UE does not generate a TBarring timer. Instead, it is purely based on the EAB bitmap sent by the network. To follow the model of ACB, the UE AS needs to have up to date information about the bitmap. This will depend on the outcome of the email discussion on the EAB info update mechanism. However, if the EAB info update mechanism results in UE AS knowing the up to date information about the EAB bitmap, then UE AS can provide this info to the UE NAS. Otherwise, UE AS should not indicate the barring status to the UE NAS and should check the barring status of the EAB subject connection request for every subsequent connection request. There are currently 3 methods which have been proposed:
Solution A: ETWS type paging mechanism

Solution B: Read before access

Solution C: Combination of Solution A and B (i.e. the UE does not immediately read the EAB info even though it receives a paging indication until it needs to access)

Solution A requires the UE to read the SIB when it is changed so it will have up to date information. While solutions B and C depend upon NAS to prompt access, and then the UE to read SIB. Since RAN2 decided not to adopt a specified Tbarring for EAB, UE NAS has to reattempt access periodically with period being UE specific dependent on implementation or NAS specification. Therefore UE AS informing UE NAS about the EAB barring status will only be relevant with Solution A but not Solution B and C.
Observation#2: UE AS informing UE NAS about the EAB barring status will only be relevant if up-to-date EAB info is known to the UE AS.

Proposal#2: If ETWS type paging mechanism (Solution A) is adopted, then EAB barring status can be indicated to the UE NAS like in the ACB model. Otherwise, it should be left to UE implementation (e.g. application periodically request for connection etc.). 

2.3 Details of EAB checkObviously, the UE AS will have to check the available ACs of the UE with the EAB bitmap. If the AC is barred, the connection request for the EAB subject call will be barred. 
UE may also have one or more access classes of AC11-15. If it is also possible for devices supporting EAB to have AC11-15, then the decision is whether EAB check should be performed if the connection request is subjected to EAB (indicated by the UE NAS) while the UE has one of the AC11-15 that is permitted or none of them is permitted for mobile originated call. Following the principle of ACB check, if UE has one of the AC11-15 that is permitted (according to ac-BarringForSpecialAC), the access to the cell is not barred. For LTE, if none of the AC11-15 of the UE is permitted, the access to the cell should be subjected to ACB check. Whilst for UMTS the ACB bitmap includes the special AC11-15. 

Hence the same principles should be applied here.

Proposal#3: If UE has one of the AC11-15 that is permitted and the connection request is subjected to EAB, the access to the cell is not barred. 

Proposal#4: If none of the AC11-15 which the UE has is permitted and UE has an access class in AC0-9, the access to the cell should be subjected to EAB check.
3 Conclusion
In this paper, we discuss the EAB mechanism and make the following proposals:
Proposal#1: For LTE, ACB check for EAB subject connection requests should only be performed after EAB check is successful (i.e. not barred). The Tbarring from ACB initiated by the EAB subject connection request should also be applied to the call type associated with the Tbarring. 

Proposal#2: If ETWS type paging mechanism is adopted, then EAB barring status can be indicated to the UE NAS like in the ACB model. Otherwise, it should be left to UE implementation (e.g. application periodically request for connection etc.). 

Proposal#3: If UE has one of the AC11-15 that is permitted and the connection request is subjected to EAB, the access to the cell is not barred. 

Proposal#4: If none of the AC11-15 which the UE has is permitted and UE has an access class in AC0-9, the access to the cell should be subjected to EAB check.
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