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1
Introduction 
In RAN2 #76 meeting, when discussed the EAB information update mechanism, it was agreed that “For UMTS we use the normal update mechanism (updated with Value Tag). The normal update mechanism is not sufficient. The detailed mechanism is FFS” [1]. Based on this agreement, the fast EAB update mechanism is needed in LTE to ensure that the network can react fast enough to prevent overload in critical scenarios. In the email discussion “[76#31] - Joint: EAB Information Update Procedure”, several solutions for EAB information update and acquisition are discussed and proposed.
In this document, we will further analyze this issue and provide our point of views.
2
Discussion
2.1

In email discussion “[76#31] - Joint: EAB Information Update Procedure” [2], the following solutions are considered as the alternatives for the EAB info update mechanism for LTE.
a) Not subject to SI modification period +immediately acquire the EAB info upon the reception of EAB info update indication in paging ( ETWS-like)
b) Not subject to SI modification period + always mandate acquiring the EAB info before access
c)  Not subject to SI modification period + notification of EAB info update in paging (‘ETWS-like’) + re-acquisition of the EAB info before access only when one or more EAB info update indications have been received.

With the solution a), the UE ‘subject to EAB’ needs to immediately acquire the updated EAB information, when it detects the ‘EAB update’ paging indication from a paging message. But not all UE ‘subject to EAB’ needs the up-to-date EAB information, e.g., the UE is subject to EAB but it does not try to establish RRC connection. Based on this, solution a) may not an efficiency solution because it requests all UE ‘subject to EAB’ to immediately acquire the updated EAB information when they detect the ‘EAB update’ paging indication from a paging message.
With the solution b), the UE ‘subject to EAB’ needs to acquire the EAB-SIB before performing random access procedure. It will cause non-necessary power consumption for the UE, if the EAB information does not change or the EAB mechanism is not activated by network.
With the solution c), it works like a combination with solution a) and solution b). The network notifies the update of EAB information through paging messages, similar to solution a). If the UE ‘subject to EAB’ has received one or more ‘EAB update’ paging indications from paging messages, it will acquire the updated EAB information only before performing the random access.
Comparing with solution a) and solution b), solution c) does not affect the behaviour of UE which does not need the EAB information after receiving the ‘EAB update’ paging indications from paging message and it also doesn’t cause non-necessary power consumption for the UE ‘subject to EAB’ tries to perform random access procedure when the EAB information does not change or the EAB mechanism is not activated. Based on this, we think solution c) is a suitable solution for fast EAB update mechanism when compares with solution a) and solution b).
Proposal 1: It is suggested that the fast EAB update mechanism should not subject to SI modification period, network notifies the EAB information update in paging (‘ETWS-like’) and UE ‘subject to EAB’ re-acquires the EAB info before access only when one or more EAB information update indications has been received.
2.2
In this section, we will further discuss the detail procedure of solution c). According to the email discussion in “[76#31] - Joint: EAB Information Update Procedure” [2], some features of solution c) were disclosed.
In solution c), the network needs to page UEs ‘subject to EAB’ by an ‘EAB update’ paging whenever there is a change in the EAB parameters. This EAB parameter changing may include the EAB mechanism is activated, any value of EAB parameter changes, and the EAB mechanism is deactivated if needed.
If UE ‘subject to EAB’ receives an ‘EAB update’ paging, it would simply raise a ‘read the EAB SIB before access’ flag. This ‘read the EAB SIB before access’ flag would continue to be valid until a connection request ‘subject to EAB’ is triggered by NAS. The flag would be turned to ON by each new ‘EAB update’ paging indication, and would be turned to OFF only after a reading of the EAB SIB. The UE ‘subject to EAB’ needs to read the EAB SIB before access when the flag is ON.
Figure 1 is an example for solution c).
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Figure 1, an example for solution c)

In figure1, UE1 and UE2 are all ‘subject to EAB’. In this example, the eNB tries to activate the EAB mechanism and sets the ‘EAB update’ paging indication in the ‘EAB update’ paging message and sends the paging message in time duration T1. After UE1 and UE2 receive the ‘EAB update’ paging indication in the ‘EAB update’ paging message, they would raise a ‘read the EAB SIB before access’ flag and set the ‘read the EAB SIB before access’ flag to ON. 
If UE2 tries to establish RRC connection at t2 in this example, UE2 will try to acquire the EAB-SIB at t3 which is the occurrence of the EAB SIB transmission because UE2 has risen a ‘read the EAB SIB before access’ flag in the last paging message. After acquiring the EAB-SIB, UE2 turns the ‘read the EAB SIB before access’ flag to OFF.
In this example, UE2 is barred by EAB and NAS indicates to re-establish RRC connection at t4. UE2 may follow one of the two cases:

Case a): UE2 will still follow the original EAB information, if it does not any the ‘EAB update’ paging message between t3 and t4. Although there is no a detail description about this option, but we can assume that UE2 does not need to re-acquire the EAB-SIB, if the ‘read the EAB SIB before access’ flag is OFF; 

Case b): UE2 will re-acquire EAB-SIB, if it receives an ‘EAB update’ paging message during t3 and t4. Once UE2 receives the ‘EAB update’ paging message, it will turn the ‘read the EAB SIB before access’ flag ON. Based on the definition, UE2 has to read the EAB SIB before access.
In solution c), network needs to send the ‘EAB update’ paging message at each time EAB parameters changing. When considering the following scenarios, we think that the EAB parameters may change frequency. If network consider the fairness of the barred Access Classes, it may 'rotate' the barred Access Classes. Even if the network will not 'rotate' the barred Access Classes, EAB parameters may still change frequently, e.g., the network will have to remove the barring in gradual steps. Based on this, we think the solution c) will cause large paging overload when the EAB mechanism is activated. In order to prevent large paging overload of solution c), we propose the solution c+) in next section.
2.3
In solution c+), the behaviour of network is difference from the solution c). In solution c+), the network only has to page UEs ‘subject to EAB’ by ‘EAB update’ paging when the network attempts to activate EAB mechanism. Network will also put the ‘EAB update’ paging indication in normal paging message until the EAB mechanism is deactivated.

Corresponding to the network behaviour, the behaviour of UE ‘subject to EAB’ is different from solution c). In solution c+), UE ‘subject to EAB’ would turn the ‘read the EAB SIB before access’ flag to OFF after receiving a paging message does not contain the ‘EAB update’ paging indication or acquiring the EAB-SIB does not contain the EAB information. The other behaviours of UE ‘subject to EAB’ are same as solution c).
We use example similar to Figure 1 to explain the procedure of solution c+). Figure 2 is an example for solution c+).
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Figure 2, an example for solution c+)

Comparing with figure 1 example, the different part is that after UE2 acquires the EAB-SIB at t3, it does not turn the ‘read the EAB SIB before access’ flag to OFF. Based on this behaviour, when NAS indicates UE2 to re-establish RRC connection at t4, UE2 may follow different cases:
Case a): UE2 will re-acquire EAB-SIB, if the last paging message received by UE2 contains ‘EAB update’ paging indication.

Case b): UE2 will re-establish RRC connection, if the last paging message received by UE2 does not contain ‘EAB update’ paging indication.

When we consider paging overhead, network does not need to send any ‘EAB update’ paging message when the EAB parameters change, in solution c+). In this way, the paging overload could be ostensibly reduced compares with solution c), as we consider the EAB parameters changing may frequently happen during the duration of EAB mechanism is activated.
When we consider paging message size, although network needs to include the ‘EAB update’ paging indication in normal paging message during the duration of EAB mechanism is activated in solution c+). We think this is acceptable because network activates EAB mechanism which is considered a rare case.
Based on above discussion, we think solution c+) could ostensibly reduce the paging overload comparing to solution c).
Proposal 2: It is suggested that RAN2 should consider the solution c+) when takes the paging overload into consideration. 
3
Conclusions
In this document, we discussed the detail procedure of fast EAB update mechanism. RAN2 is kindly asked to discuss and agree on the following proposal: 
Proposal 1: It is suggested that the fast EAB update mechanism should not subject to SI modification period, network notifies the EAB information update in paging (‘ETWS-like’) and UE ‘subject to EAB’ re- acquires the EAB info before access only when one or more EAB information update indications has been received.
Proposal 2: It is suggested that RAN2 should consider the solution c+) when RAN2 takes the paging overload into consideration. 
4
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