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1. Introduction
In RAN2 77bis meeting, EAB information update procedure was discussed, and the following agreements were 
reached:
1)
The UE immediately acquires the EAB SIB info upon the reception of “EAB info update indication” in paging (ETWS-like). 

2)
We introduce a new paging indicator to ensure that non-EAB UEs don’t need to read SIB1. 
In this contribution, we analyze the detailed paging indicator and give the corresponding proposals.
2. Discussion
In LTE system, Paging message is based on scheduled method. When network needs to page UEs, eNB first give UEs downlink assignments on the PDCCH to indicate there is a paging transmission , and then UEs receive the paging message on the relevant resource. There are already specified mechanisms that notify the system information update by paging message, such as system information modification and ETWS notification mechanisms, and the following is the detailed indication on paging message. So from the point of future extension, we can see that although Paging message is transmited by scheduled method, it is reasonable and wise to cost as little overhead as possible.
Paging ::=




SEQUENCE {


pagingRecordList



PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification


ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need ON

nonCriticalExtension



Paging-v890-IEs





OPTIONAL

}

Therefore, when considering how to indicate EAB info modification, the two aspects need to be taken into account:
· The method can indicate clearly the change of EAB information.
· The method can cost as little paging bits as possible.

· Non-MTC users are not impacted.
In this document, we list some potential alternatives.

Option 1: Using one optional bit.

In this option, one optional bit is introduced to indicate the change of barring status, just like system information modification and ETWS notification mechanisms.The detailed ASN.1 syntax can be :
EAB-Indication

      ENUMERATED {true}
       
OPTIONAL,
-- Need ON
EAB indication
absent - Unchanged EAB info;



true    - Changed EAB info;

The presence of EAB indication means the change of EAB information, and the change includes these cases: EAB info occurs, EAB info is updated, and EAB info is eliminated. With this option, when receiving the EAB indication in paging message, UEs need to read SIB1 and acquire the latest EAB info, and if there is no SIB14 (EAB SIB) scheduling information (or all bits of the bitmap are set to zero), it means barring status is eliminated.
If EAB indication is presented, only MTC devices need to acquire SIB1, and if EAB indication is absent, the  UEs’ behavior follows the other paging causes.
In order to prevent UEs always reading the un-updated EAB info, it is wise  for eNB to send paging only during a time period . For example, eNB can only page during two paging occasions. Actually, this is the same eNB behaviour as sending systemInfoModification paging.
Besides, the following options are another two alternatives:

Option 2: Using one bit IE 

There totally needs 2bits in this option, and the detailed syntax is as below:
EAB-Indication

      ENUMERATED {true,false}
       
OPTIONAL,
-- Need ON
 EAB indication
absent- Non EAB info;



true    -Changed EAB info;


false   -Unchanged EAB info;

With this option, the presence of EAB indication means that EAB info is broadcasted. Furthermore, according to the indicated Ture or False, UE can decide whether acquire the EAB SIB or not.
Option 3: Using two bits IE
This alternative was presented in [1], 
00 = No EAB barring; discard stored EAB info

10 = EAB baring is On, no EAB Update, use previous read EAB info

11 = EAB baring is On, read new EAB SIB info

Total 3bits are needed in this option. With this option, it is explicitly indicated that EAB is changed, unchanged, and eliminated. 
Compared with option 1, option 2 and option 3 can explicitly indicate whether EAB info is updated or not with an extra bit, which is not necessary in fact. It can be seen that option 1 indicates all the potential cases with only total 1bit. Furthermore, option 1 has also the same indicating structure as system information indication, which gives the facility to network and UE implementation. Option 2 and 3 have one more state than option 1, which also brings some complexity to UE implementation.
From the perspective of UE implementation, in fact, the only difference for UEs’ behaviour between option 1 and the other two solutions is whether to read SIB1 or not at the case of barring alleviation.  Considering RAN overload (or CN overload) is a rare case, reading only SIB1 once is not a big issue.
Considering the above analysis, it can be found that option 1 is the simplest way to indicate EAB info. So, we propose:
Proposal: Adopting option 1 to indicate the change of EAB info.
3. Conclusion
In this document, we provide and compare some potential methods to indicate the change of EAB info . From the perspective of paging overhead, UE implementation complexity, we propose:
Proposal: Adopting option 1 to indicate the change of EAB info.
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