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1
Introduction
After RAN2#77 meeting, an email discussion was initiated to discuss the following:
[77#20] Joint: EAB: Handling of special access class (AC11-15) for EAB [Huawei]

-
E.g., what happens when these special access classes are barred? Follow ACB or EAB mechanism? 

=>
Intended outcome: Email discussion report

Three different understandings on the handling of AC11-15 for EAB were discussed in [1] and the email discussion aimed to discuss which one is the correct understanding in [2]. However, under different understandings, UEs with AC11-15 may have different behaviours. It is not clear whether all of these behaviours fulfil the corresponding SA1 EAB requirements. In this contribution, we state our views on this issue and propose to send a LS to SA1 for requirement clarification before RAN2 making decision.
2
Discussion

In TS 22.011 [3], the corresponding SA1 EAB requirement for UEs with AC11-15 is described as follow:
· 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
As indicated in [1], there are 3 different understandings on the handling of AC11-15 for EAB to fulfil the above requirement. 
Understanding #1: UEs with a special AC 11-15 should ignore the EAB procedure, if the special AC is valid in the registered PLMN (i.e. AC 12, 13, 14 in the home country and AC 11, 15 in the HPLMN/ EHPLMN) and the special AC is not barred by the network as per ACB procedure (according to ac-BarringForSpecialAC).
Understanding #2: UEs with a special AC 11-15 should ignore the EAB procedure, if the special AC is valid in the registered PLMN (i.e. AC 12, 13, 14 in the home country and AC 11, 15 in the HPLMN/ EHPLMN).

Understanding #3: UEs with a special AC 11-15 should always ignore the EAB procedure, because generally they will not be configured for EAB.

When AC11-15 are not barred by the network, UEs with valid AC11-15 have the same behaviour under different understandings, i.e., ignore EAB and pass through ACB, and such behaviour fulfils the above requirement obviously. However, when AC11-15 are barred by the network, UEs with valid AC11-15 may have different behaviours under different understandings. The detailed behaviours are described as follows.

For understanding #1, since the condition of ignoring EAB is not met, the UEs with valid AC11-15 shall follow the normal procedures of EAB and ACB. Although the detailed EAB procedure is still open, it is reasonable to assume that a UE shall apply EAB first before ACB based on the discussions in [4, 5] and the following descriptions in [3].
· If the network is not broadcasting the EAB information, the UE shall be subject to access barring as described in clause 4.3.1
· If the EAB information that is broadcast by the network does not bar the UE, the UE shall be subject to access barring as described in clause 4.3.1.
Based on this assumption, the UEs with valid AC11-15 shall apply EAB first and may be barred by EAB. It was agreed in previous RAN2 meeting to use the bitmap based barring mechanism for EAB and a UE that is barred will be barred until the bitmap is updated in EAB SIB. Since the detailed EAB procedure is still open, there are two possible options when the condition of ignoring EAB is met during the period of the UEs barred by EAB. 
Option 1: ignoring EAB instantly and then applying ACB

Option 2: still barred by EAB until EAB SIB updates
In option 1, the UEs with valid AC11-15 will ignore EAB instantly and then apply ACB. Note that in understanding #1 if a UE meets the condition of ignoring EAB, it implies the UE can also pass through ACB. Hence, the resulting behaviour of the UEs with valid AC11-15 under understanding #1 with option 1 is passing through both EAB and ACB instantly, whereas the resulting behaviour of the UEs with valid AC11-15 under understanding #1 with option 2 is barred by EAB until EAB SIB updates.

For understanding #2 and understanding #3, the UEs with valid AC11-15 still meet the conditions of ignoring EAB even if AC11-15 are barred by the network. Hence the UEs shall ignore EAB and then apply ACB. According to the current LTE RRC specification [6] described as follow, if any of AC11-15 is barred, normal AC UEs are all barred.
ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95. Values other than p00 can only be set if all bits of the corresponding ac-BarringForSpecialAC are set to 0.

So the UEs with valid AC11-15 under understanding #2 or understanding #3 will be barred by ACB. According to the ACB procedure described in [6], if a UE is barred by ACB, RRC will inform upper layers about the failure to establish the RRC connection and the access barring is applicable, upon which the procedure ends. Besides, RRC will start a timer "Tbarring" (i.e., T303, T305, or T306). If the "Tbarring" timer expiries or stops, RRC will inform upper layers about the barring alleviation. In other words, the resulting behaviour of the UEs with valid AC11-15 under understanding #2 or understanding #3 is barred by ACB until the "Tbarring" timer expiries or stops. 
Obviously, such UE behaviour is different from the resulting behaviour in understanding #1 with option 1 or in understanding #1 with option 2. Compared with understanding #1 with option 1, the UEs with valid AC11-15 under understanding #2 or understanding #3 can not pass through both EAB and ACB instantly when the condition of ignoring EAB in understanding #1 is met (i.e., the network no longer bars AC11-15) during the period of the UEs barred by ACB. It is because in current RRC specification the “Tbarring” timer is only stopped for the cases of entering RRC_CONNECTED and upon cell re-selection. On the other hand, the UEs with valid AC11-15 under understanding #2 or understanding #3 are barred by ACB until the "Tbarring" timer expiries or stops, whereas the UEs with valid AC11-15 under understanding #1 with option 2 are barred by EAB until EAB SIB updates. Different barring mechanisms may be alleviated in different cases.
According to the above discussion, UEs with valid AC11-15 may have different behaviours under different understandings while AC11-15 are barred by the network. However, it is not clear whether the SA1 EAB requirement shall be also met for this case. In other words, it is not clear whether the following requirement is also the SA1’s intention.

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, even if the UE is barred by EAB right now.
So, in conclusion, we propose to send a LS to SA1 for requirement clarification before RAN2 making decision on this issue. 
Proposal: RAN2 shall send a LS to SA1 for requirement clarification before making decision on this issue.
3
Conclusion

In this document, we discuss the difference between the UE behaviours under different understandings. Based on the conclusion of the discussion, RAN2 is asked to take the following proposal into account: 
Proposal: RAN2 shall send a LS to SA1 for requirement clarification before making decision on this issue.
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