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4.3.1
1. Introduction
At RAN2#73bis meeting, it was agreed that EAB is the basic mechanism of the RAN overload control. At the RAN#53 meeting, it is approved that a new WI about RAN overload control for MTC [1] would be opened. Based on this, we will further discuss the listed open issues on the EAB below:
· Should EAB information be included in new SIB or existing SIBs?
· Frequency at which EAB information could be and when UE has to (re-)read it?
· Detailed mechanism

· Detailed EAB execution in AS

· PLMN sharing

Following we will analysis these issues and give the corresponding proposals. 
2. Discussion
2.1 Should EAB information be included in new SIB or existing SIBs?
At RAN2#74 meeting, it was agreed that broadcasting the EAB information through BCCH message. Based on this agreement, there still are some issues need to be discussed. For example, whether the EAB information will be included in a new SIB or existing SIB? 
2.1.1 UMTS
Legacy ACB information is included in the SIB3, so it is thought that the EAB will be included in the SIB3 as well. However, when we use this method and the EAB information changes, it will update the value tag so that the H2H terminals will read SIB3 unnecessarily. Besides, if the EAB information is included in the SIB3, it may result in more segments and increase the delay.
If we use new SIB, once the EAB information changes, MTC devices will only read the new SIB according to the value tag while the H2H terminals will ignore this information. 
2.1.2 LTE
Legacy ACB information is included in the SIB2, so it is thought that the EAB will be included in the SIB2 as well. However, it will cause unnecessary consume of the resource if the SIB2 is updated frequently.
If we use new SIB and take some additional measures, MTC devices will also only read the new SIB while the H2H terminals will ignore this updated information. 

Based on above statements, we propose that: 
Proposal 1: EAB information is included in a new SIB.

2.2 How to transmit EAB information and when UE has to (re-) read it?
2.2.1 UMTS
At last RAN 2 meeting, the methods how to inform the EAB information have been discussed. Consider these alternatives below for the issue:
Alt 1-1: Nothing new 
this method is simple and there is no modification to the specifications. There is no impact to the H2H terminals. The delay could be acceptable. 

Alt 1-2: Mandate reading of delay tolerant UE before access 
the method requires modifying the specifications. The delay is more than Alt.1. It has large impact to the power consumption in the UE。
Based on above analysis, it is enough for UMTS to adopt the legacy mechanism considering that RAN overload will not happen frequently.

Proposal 2: For UMTS, it is proposed to adopt the Alternative 1-1 as the baseline.

2.2.2 LTE
Consider these alternatives below for the issue:
Alt 2-1: Nothing new (e.g. value tag) 
this method will take relative small change to specification, but it will affect H2H terminals’ behaviours. If EAB information is updated frequently, H2H will read all the unnecessary SIBs frequently, which will lead to undesirable UE power consumption. Besides, it will increase the delay for the UEs to acquire the updated EAB information.

Alt 2-2: Mandate reading of delay tolerant UE before access 
This method will take some changes to specification and results in longer delay than the Alt 2-1. There are some impacts to the power consumption in the UE.
Alt 2-3: ETWS like notification 
this method will reduce the delay that MTC devices acquire EAB information and avoid the unnecessary power consumption. Since only the UEs configured for EAB will read the SIB including EAB information, so it has no impact on H2H terminals. Besides, ETWS is current mechanism and already specified, then it seems no big changes to specification.

Alt 2-4: Indication in RAR of change
this method will cause preamble congestion and change too much in current specification. Besides, it increases much complexity to UE implementation, and results in larger power consumption.

Alt 2-5: Legacy mechanism with new value tag for new SIB
Based on the alternative 2-1, we introduce a new value tag for the new SIB (SIBx) which includes the EAB information. With this value tag, M2M terminals will know whether the EAB information changes or not. If it detects that the received value tag of SIBx is different the saved one, UE will re-read the SIBx. This method has no impact to H2H terminals. Alt 5 may result in some modifications to the specification, but it seems no big changes. Compared to Alt 3, it may have the extra delay which is acceptable.
Based on above analysis, we propose that: 
Proposal 3: For LTE, it is proposed to adopt the Alternative 2-5 as the baseline. 
2.3 Detailed mechanism
At Athena meeting, there were some agreements about EAB mechanism:
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
According to the requirements from SA1, when the EAB is active and it is the emergency call, the UE will ignore the EAB; although the UE configured for the EAB is active, in case of UE with the special AC, it will ignore the EAB. 
With regard to LTE, we could consider these methods below:
Alt 3-1: 1 bit per AC solution
Assign 1 bit per AC for these 3 kinds of UEs with ‘barred’ or ‘not barred’.
It may be the simplest method. It requires low overhead. However in some cases, it is hard to decide to whether bar the UEs or not.
Alt 3-2: a solution conform LTE ACB
In this case, the context of EAB indicates the threshold which it is necessary to meet before the UE configured EAB could get further during RACH. It is like ACB of AC 0-9.
It results in higher overhead and complexity than the Alt.1. However it is flexible to control the RAN overload.
Proposal 4: Keep align with ACB for LTE.
2.4 PLMN sharing
In the case of multiple core networks sharing the same access network, EAB information can be PLMN specific. 
In order to limit the overhead on broadcast, more than one CN networks can share the same EAB information when their loads are nearly same. There are two options which indicate the corresponding PLMN(s):
Option 1: Include a new IE in the EAB information
EAB information should include an IE which indicates the corresponding PLMN(s) in this option.
It is the simplest method.
Option 2: Bitmap 
In this option, a bitmap will indicate the EAB information is applicable which PLMN(s). When the inclusion is ‘1’, it means that the EAB information is applicable to the corresponding PLMN; while it is ‘0’, the EAB information is not applicable to the corresponding PLMN. The sequence of bitmap bases on the PLMN list which is included in the broadcast message. 
It results in less overhead than option 1.
Proposal 5:  Use a bitmap which indicates whether the EAB information is applicable to the corresponding PLMN(s).
3. Conclusion
We discussed some left issues on the EAB mechanism in the contribution and showed our understanding about them. We  propose that:
Proposal 1: It is proposed that EAB information is included in a new SIB.

Proposal 2: For UMTS, it is proposed to adopt the Alternative 1-1 as the baseline.

Proposal 3: For LTE, it is proposed to adopt the Alternative 2-5 as the baseline. 
Proposal 4: Keep align with ACB for LTE.
Proposal 5:  Use a bitmap which indicates whether the EAB information is applicable to the corresponding PLMN(s).
4. Reference
[1] RP-111373, New WI proposal: RAN overload control for Machine-Type Communications, Huawei, RAN #53 
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