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Discussion
1. Introduction

In last Greece meeting, we made an agreement on EAB as below. For UMTS case, RAN2 will design EAB based on UMTS ACB. But LTE case was not decided. This paper considers which of approach is suitable for LTE case.
	Agreements:

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.


2. Discussion
2.1 UMTS ACB approach

In UMTS, the access restriction for each AC is informed with ‘Access Class Barred List’ broadcast in SIB3. In order to indicate whether each AC is barred or not, a set of bits corresponding to maximum number of access classes are used. This approach is simpler than LTE ACB. However, it involves a few drawbacks. 
· Control overhead for access fairness
If MTC device has the same principle with normal UE on the AC, i.e., one class among 0 ~ 9 is stored in USIM of MTC device, the change on EAB would frequently occur to maintain access fairness between MTC devices with different AC. For example, when RAN overload occurs once, eNB prevents MTC devices with AC 2 accessing. Unfortunately, if RAN overload continues for a long duration, the access barring for MTC should be maintained. Then, it is not desirable that the MTC devices with the AC 2 only continue to be barred. To keep the access fairness, eNB will change AC to be barred. It would increase the control overhead in both UE and NW side.
But, if a new MTC-specific AC is introduced, the problem explained above disappears. 
· Coarse barring control
Although the overhead problem for fairness can be solved with new MTC-specific AC, UMTS ACB approach can merely indicate whether one or several ACs is barred or not. Therefore, an elaborate barring control is impossible. It is more reasonable to control the number of MTC devices to be barred according to the degree of RAN overload rather than barring all MTC devices at a moment.
· Complexity

With UMTS ACB approach, a few of bits would be required in terms of information amount. On the other hand, MTC device should perform two different type of barring mechanism, i.e. both the existing LTE ACB and EAB based on UMTS ACB. In complexity respect, it is difficult to say that UMTS ACB approach is optimal. 
2.2 LTE ACB approach

In LTE, eNB provides ac-BarringFactor and ac-BarringTime to UEs for ACB. UE draws a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1. If 'rand' is higher than the value indicated by ac-BarringFactor, the UE is barred. Otherwise, the UE is not barred. Then the barred UE performs a back-off with back-off time calculated with ac-BarringTime. Merit of this approach is to control the number of MTC devices to be barred according to the degree of RAN overload. Furthermore, the approach has low complexity because MTC device keeps one type of barring mechanism. The drawback is somewhat signalling overhead. Since with LTE ACB approach, the amount of bits to be required would be more than in UMTS ACB approach, signalling overhead is one drawback compared to UMTS ACB.

Observation: Except for signalling overhead, LTE ACB is better than UMTS ACB for EAB. 
In previous meeting, some companies have proposed that we should have a common solution across RAT's. But it is not clear on any benefit with the common solution. Since the overload status for each RAT is different, the coordinated overload control across RAT would not be required. 

Most of MTC device might be low-cost device with single chipset. It means that the devices would work with single RAT only, i.e. either UMTS or LTE. Therefore, in order to reduce complexity, it is more desirable that EAB is designed based on the existing ACB of the RAT to which EAB is applied. 
Proposal: For LTE, EAB is designed based on LTE ACB approach.
3. Conclusion
We can see:
Proposal: For LTE, EAB is designed based on LTE ACB approach.
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