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1. Introduction
At RAN2 #75 bis meeting, the agreement was reached: 

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

The issues have not been specified are the details of EAB mechanism in LTE, ex. based on delay. In this contribution, we will discuss the details of EAB mechanism in LTE further.

2. Discussion
With regard to the EAB mechanism in LTE, there are three alternative:

Alternative 1: UMTS-like solution
In this method, we use access classes (e.g. 0..9) + barring bitmap to indicate whether the corresponding UEs configured for EAB will be barred or not, just like UMTS ACB behavior. The granularity of EAB mechanism is 10%.

Alternative 2: Solution based on 1 bit per AC + barring time

In this method, we use access classes (e.g. 0..9) + barring bitmap + barring time to indicate whether the corresponding UEs configured for EAB will be barred or delayed over barring time. It aims to resolve the issues caused by the mass simultaneity attempt.

Alternative 3: Combination method [1]

This method combines option 1 and option 2 under the control of eNB with the load indication from CN in order to avoid unnecessary delay when the situation of RAN overload or CN overload is not critical.
2.1. The limitation of UMTS-like solution
The solution could be the simplest method to implement EAB mechanism. In this option, all UEs with same type will be allowed (if not barred) or not allowed (if barred) to access the network. Its advantage is low overhead. However, when EAB information changes from “barred” to “not barred”, a lot of UEs with the corresponding AC will try to initiate the access after reading the SIBx. This may cause RAN overload.

Some companies may argue that will access synchronous be caused really after SI reading? During the modification cycle, there will be some distribution over time due to different paging occasions. In fact, [2] showed that with UMTS-like solution, the probability of collision is 75% and access successful is 3.7% while the average number of preamble transmission is 10.8. It is obvious that the performance is very bad.

Proposal 1：UMTS-like solution is not enough for the LTE EAB mechanism.

2.2. Combination method
In [1], a combination method which integrated the on/off barring and delay option was introduced so that MTC users will be delayed and/or barred completely. In the first place, UEs configured for EAB check the call type and other information about call establishment provided from NAS. In the case of neither emergency call nor high priority call, UEs will read the SIBx which contains the EAB parameters. If there are EAB parameters which are applied to the UE, then the call will be delayed over eab-Barring Time or barred until further informed by network, which is until it is allowed for the access class of the UE in the bitmap.

In practice, considering the solution of 1 bit per AC + barring time + UE category which achieves full prohibit and portion prohibit using EAB category，the issues brought in [1] has been solved. Therefore, we think that the solution based on 1 bit per AC + barring time + UE category is sufficient. Specifically, it is possible to indicate that EAB information is only applied to the MTC users belonged to category b), even category c) when the situation of RAN overload or CN overload is not so severe; while the situation is critical, it is possible to indicate that EAB information is applied to the MTC users belonged to EAB category a). In this way, when overload is less severe, only minority of MTC devices is subject to the EAB information and need to be delayed or barred.

Based on above analysis, we think that:

Proposal 2: Consider the 1 bit per AC + barring time + UE category method as the solution for EAB mechanism in LTE.

2.3. How to specify the barring time
In the alternative 2, when it reads the SIBx and finds own AC not barred, UE will delay eab-BarringTime which range [0，eab-BarringTime_Max] and try to access the network. Until now, the issues how to specify the eab-BarringTime_Max and eab-BarringTime have still not been confirmed. 

With regard to eab-BarringTime_Max, there are some options on how to specify it:

Option 1-1：Specified in the protocol

In this option, eab-BarringTime_Max is specified by specification like eWT. Because UEs configured for EAB could put up with the longer access delay, [3] proposed that it is possible to further extend the eab-BarringTime_Max in order to spread the access surge over time further. The value of eab-BarringTime_Max could be 1800s.
It is the simplest method. However it puts some limitations to the flexibility.

Option 1-2：Defined at eNB side 
In this option, the eab-BarringTime_Max will be defined by number of access classes barred and/or UE type at eNB side. 

Option 1-3：Defined at UE side 
In this option, the eab-BarringTime_Max will be defined by number of access classes barred and/or UE type at UE side. One possible way is to use the timer T302 in calculating the timer range. For example, eab-BarringTime_Max = M * Number_of_classes_barred * T302 timer, where M is an adjusting integer that could be related to the category of UEs. UEs configured for EAB know the number of access classes barred and/or UE type, but it may increase the complexity inside the UEs greatly.

With regard to eab-BarringTime, it is possible to be determined by UE. There are some options as below:

Option 2-1：Selecting randomly with uniform distribution
In this option, UE will select a number randomly with uniform distribution from the range 0 to eab-BarringTime_Max as the value of eab-BarringTime. It will spread the access attempts over time with less access at same time. This option is preferred in case that the eab-BarringTime_Max is defined with Option 1-2.

Option 2-2：UE type is considered 
In this option, UE will select a number randomly with uniform distribution from the range 0 to multiple (e.g. N) eab-BarringTime_Max. The value of N depends on the category (i.e. category a), b) or c)) of the UE which is trying to access the network. The category a) could indicate the larger value while the category c) could indicate the smaller value. When eab-BarringTime_Max is only defined at eNB by number of access classes, this option is preferred.

Based on the discussion, we propose:

Proposal 3: eab-BarringTime_Max is defined by number of access classes barred at eNB side and eab-BarringTime is defined by UE type at UE side.

3. Conclusion

In this document, we discuss the details of EAB mechanism in LTE further and propose that:
Proposal 1：UMTS-like solution is not enough for the LTE EAB mechanism.

Proposal 2: Consider the 1 bit per AC + barring time + UE category method as the solution for EAB mechanism in LTE. 

Proposal 3: eab-BarringTime_Max is defined by number of access classes barred at eNB side and eab-BarringTime is defined by UE type at UE side.
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