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1 Introduction
   In RAN2 #75bis meeting [1], RAN2 has agreed that use access classes (e.g. 0..9) + barring bitmap as a baseline for UMTS and LTE. The solution for updating EAB information still needs further discussions. In this paper, we discuss where to provide EAB information and the EAB updating mechanism.
2 Discussion 
2.1 Where to provide the EAB information?
In RAN2 #75bis meeting, the EAB information could be provided as the following solutions:

a) EAB in an existing SIB + existing update mechanism (paging or value tag for LTE)
b) EAB in a new SIB + existing update mechanism
c) EAB in an existing SIB + UE is required to read corresponding SIB (or check valueTag) prior to EAB-based access (no need for paging)
d) EAB in a new SIB + UE is required to read corresponding SIB (or check valueTag) prior to EAB-based access (no need for paging)
e) EAB in a new SIB + Dedicated paging message for new SIB (similar to LTE ETWS)
f) EAB in RAR
The understanding is that EAB will only be transmitted when the RAN is overloaded. In other words, EAB will not present in normal operation. Carrying EAB in an existing SIB will increase the SIB size and also increase the processing complexity. To minimize the overhead of EAB, EAB in a new SIB is preferable.
Proposal 1: For UMTS and LTE, EAB information is carried in a new SIB.

2.2 EAB information updating mechanism in LTE
Based on the discussions so far [2], four solutions could be considered for EAB information update:

1) Existing update mechanism (value tag based, subject to SI modification period)

2) Mandate reading the EAB information before access

3) ETWS-like notification
4) Reacquiring the EAB information when reading the notification of change in RAR

It is preferable to reuse existing SI modification period to minimize the impact to the specification. Therefore existing update mechanism should be taken. However, existing update mechanism subject to SI modification period, which limits the network capability of fast reaction against abrupt massive accesses. Figure 1 depicts the simulation results of LTE FDD devices and UEs. The simulation parameters are the same with TR 37.868 [3]. UE arrival rate is 10/sec. It is clear that the number of succeed devices degrades rapidly when more devices perform RACH, and the UE accesses will be blocked. This phenomenon may happen in a SI modification period especially when a longer SI modification period is used. 
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Figure 1 Number of succeed devices and UEs
Considering that the network should be able to setup EAB timely against RAN overloading to avoid normal UEs accesses being impacted, existing update mechanism alone is not sufficient. Existing update mechanism accompanied with solution 2), or 3), or 4) would be more applicable.
The combination of existing update mechanism and solution 4) is as follow. When a UE wants to access the network, it shall first try to receive a RAR message intended to other UEs to determine whether EAB will be updated in the next modification period or not (according to the EAB change notification in RAR message). If EAB will not be changed in the next modification period, the UE performs random access directly; otherwise the UE first acquires the updated EAB information before the random access. If the device is not barred by the updated EAB, it could continue to RACH. In this way, once RAN overload occurred, the network sets the EAB update notification bit in RAR to pause accesses from UEs configured for EAB immediately without changing the SI modification period and normal UE will not be affected.

The above combination of existing update mechanism and solution 4) is more reasonable because:
· Compared with solution 2), UEs configured for EAB need not to wait for the latest EAB information before access if EAB will not be changed.
· Compared with solution 3), ETWS-like is not needed because EAB information is not emergent and existing SI modification period should be applied.

Proposal 2: RAR includes an EAB update notification bit. UEs configured for EAB reacquire the EAB information when the EAB update notification bit in RAR is set.
3 Conclusion
Based on the discussion above, RAN2 is kindly asked to agree the following proposals:

Proposal 1: For UMTS and LTE, EAB information is carried in a new SIB.

Proposal 2: RAR includes an EAB update notification bit. UEs configured for EAB reacquire the EAB information when the EAB update notification bit in RAR is set.
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