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1 Introduction
During last RAN2 meetings, the system information (SI) update mechanism for EAB info in LTE has been discussed. It was agreed to adopt a paging indication based information update mechanism for the SI update for EAB info. In the following, we discuss the remaining open issues in order to conclude this work in RAN2.
2 Discussion
2.1 EAB SI update in connected mode

The EAB information is intended to be used when performing RRC connection setup. Typically, UEs performing connection setup have resided in IDLE state for some time, and can be assumed to have the latest SI. However, as it is difficult to predict future traffic models, the case where the UE drops to IDLE only for a very short time before receiving new data to transmit into the buffer and thus initiating a new connection setup should be considered.
In this case, the UE might still be in RRC CONNECTED due to the previous data transmission when the EAB SI update and paging notification is performed. However, after dropping to IDLE new data almost immediately arrives triggering a new connection set up. The question is, should the UE at this stage have up to date EAB information, i.e., should a connected mode UE also read EAB SIB updates when notified in order to have up to date EAB information stored? 

Because the above explained scenario seems like a corner case, we do not see that additional complexity for CONNECTED mode behaviour is needed. 

Proposal 1 Connected mode UEs are not required to read EAB SIB updates when EAB notification is received.
2.2 EAB SIB reading in a new cell
Other cases where an EAB configured UE might not have up to date EAB information are

1. when the UE is changing cell from another cell in the same network, or 

2. when the UE is roaming to the current cell from another operator’s network. 

Case 2, especially, is important, since the roaming category information is included in EAB and an operator may treat different roaming categories differently. In both cases above, the main problem is that the UE is entering the cell for the first time and is also reading the SI in the current cell for the first time. Thus, if EAB has been earlier turned on, the UE has not necessarily been paged about it, since it was not in the cell.  

The easiest way to ensure that the EAB configured UEs acquire the EAB SIB when entering a new cell is to state this in the appropriate place in 36.331, i.e., in section 5.2.2.4 “System information acquisition by the UE.”
Proposal 2 EAB configured UEs shall acquire EAB SIB when entering a cell. 
2.3 EAB paging indication to start barring
When EAB is turned on and barring is started, a typical scenario is that the network pages through the paging occasions of all UEs, i.e., all paging occasions in a paging cycle to inform all IDLE EAB configured UEs about the change in EAB. Previous simulations [1] have shown that this is fast enough, and no additional monitoring requirements than monitoring the UEs own paging occasion are needed. This behaviour is similar to ETWS/CMAS notification reception in IDLE mode. In case a UE misses the page in this state, it will not know that barring has started. However, it can be assumed that majority of the UEs did receive the information, and thus this is not considered to be a problem. In addition, the network can ensure that barring information is received by paging UEs over multiple paging cycles.
Proposal 3 To ensure that IDLE mode UEs receive the EAB barring start, normal paging occasions for the UEs are used without additional monitoring requirements. 
2.4 EAB paging indication to alleviate barring

For barring alleviation, two different alternatives have been discussed recently in email-discussion 77bis#20: 

1. The network pages the UEs when barring is alleviated. The UEs are allowed to update EAB SIB only when they receive paging indication

2. The UE may or may not expect paging indication in case of barring alleviation. The UEs are allowed to update EAB SIB whenever. 

The adopted solution should satisfy the following requirements: When barring is alleviated, i.e., the UEs are allowed to access again after overload situation, it should be made sure that no new overload situation is caused. On the other hand, it should be made sure that the UEs get information of barring alleviation with a limited delay so that they are not barred forever. 
On one hand, with alternative 1, the alleviation of barring is expected to happen gradually as the UEs are paged at different paging occasions. However, ensuring that all UEs are unbarred results in repeated paging indications being sent out to ensure all UEs really received the information. There might be situations when the UE misses all paging messages.
On the other hand, with alternative 2, if it is allowed to let the UEs to update EAB SIB whenever they want when barred, concentration of accesses is likely to happen.  In the worst case, the access concentration is similar to the normal system information update procedure, where all unbarred UEs perform an access attempt at the same time. Simulations showing bad performance due to access concentration were presented in [1] and [2].

We consider that the best solution is something between alternative 1 and 2. The basic mechanism to alleviate barring is to use paging. However, if paging is not received during a certain time period, e.g. because the UE is in bad coverage, the UE is allowed update EAB SIB without receiving paging and find it is not barred anymore. A reasonable time period to expect paging notification is the default paging cycle. However, for redundancy, it is good to multiply this by some factor, e.g. existing parameter modificationPeriodCoeff.
Proposal 4 When barred, EAB configured UEs shall wait for an EAB paging indication prior to reading EAB SIB to find out if the EAB information has changed. 
Proposal 5 If no paging is received within a predefined window, then EAB configured UEs may read EAB SIB without having received EAB paging indication.
Proposal 6 The predefined window is fixed to modificationPeriodCoeff *defaultPagingCycle.
A text proposal on how to include proposal 4 into the specification can be found in the annex.
3 Conclusion
In this paper, we discussed the remaining open issues in order to conclude the EAB work in RAN2. In our view, there are three open issues, namely the EAB SIB update in connected mode, EAB SIB reading in a new cell and alleviation of EAB with and without paging, which should be discussed.

It is thus proposed that

Proposal 7 Connected mode UEs are not required to read EAB SIB updates when EAB notification is received.
Proposal 8 RAN2 should make sure that EAB configured UEs acquire EAB SIB when entering a new cell.
Proposal 9 To ensure that IDLE mode UEs receive the EAB barring start, normal paging occasions for the UEs are used without additional monitoring requirements. 
Proposal 10 When barred, EAB configured UEs shall wait for an EAB paging indication prior to reading EAB SIB to find out if the EAB information has changed.
Proposal 11 If no paging is received within a predefined window, then EAB configured UEs may read EAB SIB without having received EAB paging indication.
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5 Annex: text proposal

Text from draft introduction of EAB into 36.331 v0 provided by Huawei in email discussion 77bis#20.
 [Text Omitted]
5.2.1.6
Notification of EAB parameters change
Change of EAB parameters can occur at any point in time. The Paging message is used to inform EAB capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about EAB parameters change. EAB parameters are contained in SystemInformationBlockType14. If the UE receives a Paging message including the eab-ParamModification, it shall start receiving SystemInformationBlockType14 according to schedulingInfoList contained in SystemInformationBlockType1. If the UE receives Paging message including the eab-ParamModification while it is acquiring SystemInformationBlockType14, the UE shall continue acquiring SystemInformationBlockType14 based on the previously acquired schedulingInfoList until it re-acquires schedulingInfoList in SystemInformationBlockType1.
When barred by EAB, the UE shall not update EAB parameters before finding the eab-notification indication denoting change of EAB parameters. If no paging message is received by the UE during a minimum time modificationPeriodCoeff*defaultPagingCycle, the UE may proceed to read SystemInformationBlockType14 without receiving paging.
 [Text Omitted]
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