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1 Introduction
In RAN#53, a new WI “RAN overload control for Machine-Type Communications” was approved in [1], with the objective for both UMTS and LTE to specify the EAB mechanism for RAN overload control (corresponding requirement is specified in TS 22.011, section 4.3.4).
In RAN2#75, there were some preliminary discussions on the EAB content, and the following agreements were made:

1) UMTS: EAB will be 1 bit per AC

2) LTE: EAB will either be 1 bit per AC solution, or a solution conform LTE ACB i.e. probability factor and barring time.

Note: In general further solutions/mechanisms can always be discussed/proposed based on consensus.
In this document, we will discuss EAB content further.
2 Discussion
2.1 1 bit per AC vs. barring factor (LTE)
For the 1 bit per AC solution, barred info could be set individually for each AC. Thereby, the best granularity that network can control the load is 10% (based on AC 0-9). Even though barring factor solution used in LTE ACB has a smaller granularity (5%, however sometimes is also 10%) thus allows a finer control, we believe the granularity of 10% is enough for RAN overload control.
If the 1 bit per AC solution is adopted for LTE, then UE could have a unified way to implement the EAB as GERAN and UMTS, which is more attractive. Therefore, the 1 bit per AC solution is preferred.
In RAN2#75, RAN2 believed that it is not necessary for the EAB information to have its own bar/not-bar setting for the special AC 11-15, and the existing setting within the ACB information could be reused instead e.g. ac-BarringForSpecialAC, so that the size of the bitmap will be 10 bits (for AC 0-9 only).

Proposal 1: In LTE, the EAB content includes a bitmap for AC0-9 (1 bit per AC, bar/not-bar).
2.2 Barring time (LTE)
If the proposal 1 above is agreed, then it is worth to discussion whether the barring time is still needed without the barring factor.
There is no barring time in UMTS. If access is not barred, the UE will draw a random number and compare this random number with the persistence values Pi, if the result is higher then UE will be back-off with 10ms. By making use of the persistence values, a similar back-off effect could be achieved compared to the AC with a barring time.
In LTE, there is no persistence values Pi checking as in UMTS, so that without the barring time when an AC turns to “not bar” from “bar”, all the UEs with that AC will access the network synchronously after reading the SIB that contains the EAB info. See Figure 1:
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Figure 1: Synchronized accesses without the barring time
If we have the barring time in LTE, during the barring time the UE will not access to the network even though the EAB info in SIB has been updated and so that accesses can be distributed. When the barring time expires the UE will act based on the latest received EAB info in SIB, e.g. access to the network immediately or draw another random barring time. See Figure 2:
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Figure 2: Distributed accesses with the barring time
Based on the Figure 1 and Figure 2 above, it could be observed that in LTE the AC with a barring time solution is more effective in terms of accesses distribution, therefore:
Proposal 2: In LTE, the EAB content includes the barring time.
As specified in the SA1 requirements, UEs configured for EAB are considered more tolerant to access restrictions than other UEs, therefore for EAB the barring time can be further extended in order to further distribute the access surges. The maximum value of the barring time could be 1800s, which aligns with the extended wait time introduced in Rel-10.
Proposal 3: In LTE, extend the maximum value of the barring time to 1800s for EAB.
2.3 Roaming categories (UMTS and LTE)
As specified in the SA1 requirements, EAB information shall define whether EAB applies to UEs within one of the following categories:
1) UEs that are configured for EAB;

2) UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it; 

3) UEs that are configured for EAB and are neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM,  nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN

Since each roaming category is a superset of another that follows, i.e. a) ( b) ( c), there should only one category of UEs to apply EAB at one time, hence an enumerated type IE is preferred.
Proposal 4: In both UMTS and LTE, the EAB content includes the roaming category indication (enumerated type).
3 Conclusion
In this document, we further discussed the EAB contents for both UMTS and LTE, and we propose that:
Proposal 1: In LTE, the EAB content includes a bitmap for AC0-9 (1 bit per AC, bar/not-bar).
Proposal 2: In LTE, the EAB content includes the barring time.
Proposal 3: In LTE, extend the maximum value of the barring time to 1800s for EAB.
Proposal 4: In both UMTS and LTE, the EAB content includes the roaming category indication (enumerated type).
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