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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#75bis, there were some discussions on the EAB content, and the following agreements were made:

	1)   Confirm that we use Access classes (e.g. 0..9) + barring bitmap for UMTS EAB as a baseline.
2)   Agree that we use Access classes (e.g. 0..9) + barring bitmap for LTE EAB as a baseline (no barring factor). 


In this document, we will further discuss the EAB content for LTE.
2 Discussion
2.1 The necessity of additional distribution mechanism
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 distribution effect could be achieved.
However in LTE, there is no persistence values Pi checking as in UMTS, so that 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
Therefore, it could be concluded that the baseline solution is not sufficient, and additional distribution mechanism in addition to the barring bitmap is expected.
Proposal 1: Additional distribution mechanism on top of the barring bitmap is needed.
2.2 Alternatives for distribution mechanism
According to the discussions in RAN2#75bis, there are two possible distribution mechanisms, as follow:

1. Reuse the existing barring time [2]
With this mechanism, UE will draw a random barring time in case the AC that UE belongs to is barred by the network. During the barring time the UE will not access to the network even though the EAB info 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, e.g. access to the network immediately if it is not barred anymore or draw another random barring time if it is still barred. See Figure 2.
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Figure 2: Distributed accesses by reusing the barring time
2. Introduce a new uniform delay before UE access [3]
With this mechanism, in case the AC that UE belongs to turns to “not bar” from “bar”, UE will first draw a random delay before the access, The UE performs the access immediately after the uniform delay, without considering the latest received EAB info, so that accesses can be distributed. See Figure 3.
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Figure 3: Distributed accesses with uniform delay
For the first mechanism, the advantage is that the existing barring time for ACB could be basically reused (it doesn’t matter whether the UE is barred by the barring bitmap or barred by the comparison with the barring factor), therefore the impacts to the current specification as well as the subsequent testing effort could be minimized.
With the first mechanism, if a particular AC is set to “not bar” from the beginning and network wants to distribute the UE accesses that belongs to this AC, network has to update the EAB info and flip the barring status to “bar” then back again, which is not so efficient. However, considering that the barring time mainly used for the scenario where the barring status is turned to “not bar” from “bar”, this drawback is acceptable.
For the secondary mechanism, it doesn’t have the drawback of the first mechanism. However, an entire new mechanism will be introduced, which complicates the current spec and at the same time requires more testing effort. In addition, UE will perform the access immediately after the uniform delay without considering the latest received EAB info, network might lose the control during this delay period, especially considering the delay might be relative long e.g. 100s.
It is expected that both of the above two mechanisms will achieve similar access distribution effect, hence RAN2 is asked to discuss and choose one out of the two distribution mechanisms, taken into account both the advantages and the drawbacks.
Proposal 2: Discuss and choose one out of the above two distribution mechanisms.
3 Conclusion
In this document, we further discussed the EAB content for LTE, and it is proposed that:
Proposal 1: Additional distribution mechanism on top of the barring bitmap is needed.

Proposal 2: Discuss and choose one out of the above two distribution mechanisms.
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