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1. Introduction

In last meeting and an email discussion: [75b#31] - Joint: SIB update mechanism for EAB, EAB information update and acquisition was discussed. Based on the proposals raised by companies, the following solutions were considered as the alternatives for EAB info update for LTE:

a) Normal update mechanism (value tag based, subject to SI modification period)

b) Normal update mechanism is not sufficient

b.1) Mandate reading the EAB info before access

b.2) ETWS like notification

b.3) Reacquiring the EAB info when reading the notification of change in RAR
This paper discusses each solution in terms of barring delay, impact to normal UE and complexity. Furthermore, it also discusses whether new SIB is really required or not.
2. Discussion
2.1 Barring delay

It is expected that RAN overload could suddenly occur. Therefore, it would be important how fast EAB can be applied. Both Solution b.2 and Solution b.3 can apply the update EAB immediately. On the other hand, both Solution a and Solution b.1 take time to apply the update EAB. However, with solution b.1, MTC device shall delay its access until EAB is obtained. Therefore, such a barring delay is not a problem with Solution b.1. Since for Solution a, it takes 10.24 seconds at maximum until EAB is applied, the barring delay might be a problem in the solution. 
Observation 1: Only Solution a cannot solve the barring delay problem.
2.2 Impact to normal UE 

Depending on EAB update mechanism and new SIB, it could force normal UEs to spend needless power consumption and additional signalling overhead.
For Solution a, if EAB is updated, a Paging message including the systemInfoModification is triggered. In that case, all normal UEs as well as MTC devices would try to decode the updated EABs. It would result in additional signalling overhead and power consumption to normal UEs. 
For Solution b.1 and b.2, the impact to normal UE depends on whether or not new SIB is defined. In the case that we define new SIB, new SIB is not always provided, i.e., it would be only scheduled whenever RAN overload occurs. In order to schedule the new SIB, the scheduling information in SIB1 is changed. It means that all UEs as well as MTC devices should decode the updated SIB1. Therefore, it would result in overhead to normal UEs.
Observation 2: If new SIB is defined, Solution b.1 and b.2 would result in additional signalling overhead and power consumption to normal UEs.
On the other hand, we don’t think that purely reusing SIB2 is sufficient because it has also drawback. If we reuse SIB2 for EAB without any modification, the normal UEs should also decode SIB2 even though a paging is triggered to indicate EAB change only. It would result in needless power consumption to normal UEs. Therefore, for Solution b.1 and Solution b.2, a modification is required, i.e., for Solution b.1, Paging is not triggered when EAB in SIB2 is triggered or updated and for Solution b.2, new indicator in Paging is introduced to notify EAB update and then MTC device only try to decode SIB2 if the extended Paging is received. 
With solution b.3, the notification of change in RAR is included. Normal UEs shall also decode the extended RAR. It means an increase in signalling overhead.

Observation 3: Even in the case that SIB2 is reused, a modification is required depending on solution in order to avoid the impact to normal UEs.
2.3 Complexity

Solution a and Solution b.1 with SIB2 is simplest. Only new IE for EAB is included in the existing SIB2. 
With Solution b.2, a new indicatior is added in Paging message and new IE is included in SIB2 or new SIB. With the solution, MTC device has to follow the latest EAB information even though it has no data to be transmitted.
Solution b.3 would result in high complexity. RAR will have a notification of change and new IE is included in SIB2 or new SIB. Except for Solution b.3, EAB is easily provided via system information. On the other hand, with Solution b.3, MTC devices have to performa random access procedure to obtain the notification. It would result in high complexity.
Observation 4: Solution b.3 results in higher complexity, compared to other solutions.
From observations as above, Solution b.1 with SIB2 is the best one. The change is only to add an EAB IE in SIB2. Furthermore, if no notification is defined regardless of EAB update, there is no impact to normal UEs, i.e., the normal UEs need not consume additional power to get needless EAB at all. This approach is so more efficient than other approach because MTC device gets EAB information once only when it needs to access.
2.4 Combination of SIB2 extension and reading prior to access
This approach is that eNB transmits EAB information periodically via SIB2, and use no paging even though EAB information is triggered or changed. MTC device always checks SIBs to obtain EAB information before accessing. MTC device firstly check SIB1 to get the scheduling information on SIB2 including EAB. In the case that there is no RAN congestion or the AC to which the MTC device belongs is not barred, MTC device does not find the EAB information for it, then it can try to access immediately. Otherwise, MTC device is barred in the cell. This approach is better than other approach because MTC device gets EAB information once only when it needs to access.
Figure 1 shows detailed procedure using no paging in order to provide EAB. The eNB provides EAB information periodically via SIB2. Although EAB information is triggered or changed, eNB does not transmit systemInfoModification in paging message. As MTC device needs to access, MTC device shall delay to access until the SIB2 is received. After checking EAB information in the SIB2, MTC device applies the information. If it access is barred based on the information, MTC device will perform back-off.
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Figure 1. SIB2 extension with reading prior to access
Proposal 1: SIB2 extension with reading piror to access is considered as an update mechanism to provide EAB information. 
3. Conclusion
We can see:
Proposal 1: SIB2 extension with reading piror to access is considered as an update mechanism to provide EAB information.
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2.2 Approach 2: New SIB with new notification bit in paging
It is possible to design new SIB similar to ETWS. The existing paging has new indication to notify new SIB in the same manner as in ETWS. The indication in paging message is introduced to indicate whether the new SIB is triggered or updated. And new SIB provides EAB information. As MTC device receives a paging including the indication, MTC device tries to decode new SIB immediately. Then normal UEs need not decode it. Since new SIB is designed same as ETWS, modification period will be ignored. CN also transmits the updated SIB for EAB if it is changed. And until RAN congestion is relieved, new SIB would be transmitted periodically. With the approach, we can apply EAB without delay. On the other hand, in the case that EAB is frequently changed, the performance on power consumption is not good because MTC device should always update the latest EAB information regardless of its access trial.

Figure 1 shows detailed procedure using a mechanism similar to ETWS in order to provide EAB. Paging includes an indication, i.e. eab-indication, whenever EAB is triggered or updated. Then MTC device immediately starts decoding SIB1 to get SIB scheduling information. Consequently, MTC device can obtain EAB information from a new SIBx. 
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Figure 1. New SIB with new notification bit in paging
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