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1. Introduction
In RAN2#73bis meeting, EAB was agreed to be the baseline scheme for RAN overload control. In RAN2#74/ #75/#75bis meetings, some agreements about EAB were reached. About the EAB update mechanism, the open issue after last meeting is:
Joint LTE/UMTS Email Discussion (Huawei) until next meeting on whether the existing SIB update mechanism is sufficient for EAB or whether something more is needed (e.g. paging based or UE having to read SIB before access). If so, what is the preferred solution? Discuss whether the same applies to UTRAN and EUTRAN. Also discuss on where to provide EAB information (new or existing SIB but note that this depends also on the amount of information to be broadcast).
In section 2, we discuss whether the existing SIB update mechanism is sufficient for EAB or not and give the corresponding proposals. 
2. Discussion
2.1. Issue1: Should EAB information be included in a new SIB or existing SIBs?
Legacy ACB information is included in SIB3 for UMTS and included in SIB2 for LTE, so it is natural to think that EAB information can also be included in SIB3 for UMTS and in SIB2 for LTE. 
However, with this method, if the EAB information changes, the value tag will be updated and H2H UEs will unnecessarily read SIB2/3. 
Besides, for UMTS, the PCCPCH resource carrying broadcast information is limited, if the size of a SIB exceeds a threshold (in the best case one segment can contain 226 bits), the SIB will be segmented. If EAB information is included in SIB3, it may lead to more segments for SIB3 and increase the delay of acquiring system information for legacy UEs. When EAB information is updated, the UEs configured for EAB only needs to read the new SIB according to the value tag information, and legacy UEs will ignore the updated information; In LTE, SIB2 is updated frequently, but it seems that there is no need to update EAB information frequently. So if EAB information is included in SIB2, there will increase the unnecessary consumption of the scheduled resource. If included in a new SIB, for LTE, if ETWS-alike transmission method is adopted, UEs configured for EAB also only needs to read the new SIB according to the indication in paging message, and legacy UEs will ignore the updated information. Even though without ETWS-alike transmission method, a new SIB will not bring any problem.
Additionally, EAB functionality is already specified in GSM, and a new SIB is included for EAB information, which can also be taken into account.

From the analysis, it is preferred to include the EAB information in a new SIB.
Proposal 1: It is proposed that EAB information is included in a new SIB.
2.2. Issue 2: How to update the EAB information?
2.2.1 Solutions for LTE 

In current LTE specification, when system information is updated, E-UTRAN should notify the change of system information by Paging message including the systemInfoModification during a modification period. In the next modification period, all UEs received the paging message will try to re-acquire the updated system information. If the normal system information update mechanism is used to update EAB information, we can find the following pros and cons:
Pros:

1) No change to current specification. EAB information can be included in SIB2 or a new SIB; the normal system update mechanism can be re-used.
2) Be beneficial to UE power consumption. Only in the case that RAN is overload, the MTC devises will re-acquire the system information, which reduce the power consumption compared to the solution of re-acquire SIB before access.
Cons:

1) Affect legacy UEs’ behaviors. If EAB information is updated frequently, H2H UEs will read all the unnecessary SIBs frequently, which will lead to undesirable UE power consumption.
2) Increase the delay for EAB information to take effect. It will increase the delay for the UEs to acquire the updated EAB information due to Modification Period Boundary, and during that time there is possibility the undesirable access.
From the description above, re-using the normal SI mechanism is simplest on specification and implementation workload, and cons 2) - the delay to acquire the EAB information seems not to be serious problem because the access is of delay tolerant attribute and network can configure the EAB parameter with margin. 
Cons-1) seems like a big problem. The AC list solution is already agreed for EAB content, and once RAN is overload, there is a use case that the barred AC can be changed frequently in order to allow more access, for example, once every minutes. If the EAB information is updated infrequently, normal SI mechanism can also be acceptable, but if the EAB information is updated frequently, normal SI mechanism will bring large impact on H2H users, in case of that, other solutions need to be introduced. 
Proposal2: RAN2 is kindly asked to discuss how often the EAB information is updated.
Proposal3: For LTE, if EAB information is updated infrequently, the normal SI update mechanism is sufficient; if EAB information is updated frequently, some other mechanisms need to be considered.
If other mechanisms need to be introduced, there are mainly two following alternatives were be discussed during the last meetings.

Alternative 1: Re-acquire SIB information before accessing network.
For the UEs configured for EAB, when attempting to access network, UE shall firstly re-acquire SIB that may include EAB information.

Pros:

1) No impacts on legacy UEs. Only UEs configured for EAB need to require the up-to-latest information;

Cons:
2) Introduce extra access delay. The access time is increased due to re-acquiring SIB information 
3) Introduce extra power consumption. If RAN overload is rare case, but MTC device transmits data frequently, MTC device needs to require the SIB before every access attempt.
4) Worsen the network congestion. It also concentrates large amount of access requests at the modification period boundary, and so some dispersing mechanism needs to be introduced to resolve the problem. 

Alternative 2: ETWS-alike notification mechanism
In LTE current specification, the ETWS occurrence is notified by Paging message, and there is no need for UEs to waiting the MPB, the ETWS information can be valid immediately. Additionally, UEs only need to re-acquire the new SIB. Similarly, the network also can notify EAB occurrence by Paging message with the corresponding indicator. When reading the indicator, the UEs configured for EAB require immediately the SIB including EAB information. Compare to other alternative, we can find:

Pros:

1) Reduce the delay for EAB information to take effect. UEs will read the EAB SIB immediately without waiting the MPB.
2) No impact on legacy UEs. Only the UEs configured for EAB will read EAB SIB.
3) Be beneficial to power consumption.
4) Little changes to current specification because ETWS is the current mechanism (optional).

Cons:


Has impact on Paging message. Need to add a new indicator to Paging message.

From the comparison of the two alternatives, we can find the ETWS-alike notification mechanism can provide better performance and have little impact on H2H users. Therefore, we propose, 
Proposal4: If other mechanism needs to be introduced, ETWS-alike notification mechanism is preferred.
2.2.2 Solutions for UMTS

For UMTS, once EAB information is broadcasted, for UEs in idle, UTRAN should notify the new value tag for the MIB in a PAGING TYPE 1 message. If the value of IE "MIB value tag" in PAGING TYPE 1 is different from the stored value tag of the MIB, the UEs will read the MIB information and compare the value tag of each SIB in scheduling information with the stored value. If different, the UEs will read corresponding SIB or SB. With this method, the typical delay of EAB updated is about 3 seconds (the total time to read paging (typical 1280ms), MIB information (80ms), SB information (80), SIB information (640)), which is obviously acceptable.

Pros:
1) No change to current specification
2) The delay to read EAB information can be acceptable
3) Be beneficial to UE power consumption;

Cons:

 
If EAB is included in existing SIB (SIB3), legacy UEs will also read the SIB; if EAB is included in a 
new SIB, H2H UE will read MIB information.
From the pros and cons above, it is obvious that for UMTS the legacy SI update mechanism can provide the expected effect. If EAB is included in a new SIB, only MTC devices need to read the new SIB, which bring little impact on H2H behavior.

Proposal5: For UMTS, the normal SI update mechanism is acceptable to update EAB information.
3. Conclusions
In this contribution, we discuss the detailed EAB information transmission mechanisms, RAN2 is kindly asked to discuss and consider the following proposals:
Proposal 1: It is proposed that EAB information is included in a new SIB.

Proposal2: RAN2 is kindly asked to discuss how often the EAB information is updated.
Proposal3: For LTE, if EAB information is updated infrequently, the normal SI update mechanism is sufficient, if EAB information is updated frequently, some other mechanisms need to be considered.
Proposal4: If other mechanism needs to be introduced, ETWS-alike notification mechanism is preferred.

Proposal5: For UMTS, the normal SI update mechanism is acceptable to transmit EAB information.
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