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1 Introduction
During last RAN2 meetings, the system information (SI) update mechanism for EAB SIB in LTE has been discussed. Finally, it was agreed to adopt a dedicated paging indication based information update mechanism for the SI update. In addition, in RAN2#78 it was agreed that EAB SIB would be a relevant SIB for IDLE mode meaning that the UE starts to acquire the SIB when it enters a cell during idle mode, or when it switches from connected to idle mode [1].  In the email discussion [78#02], it was further discussed whether EAB information needs to be acquired before the UE is allowed to perform access. In this contribution, we continue the discussion on this issue.
2 Discussion

In this section, we discuss whether the UE should acquire EAB SIB before access in different scenarios.
2.1 Receiving a paging with EAB notification

When the UE is in IDLE state and receives a paging including an eab-ParamModification it will start to acquire EAB SIB. However, higher layers might request the UE to perform a RRC connection establishment in between the reception of the paging indication and the next occurrence of the EAB SIB. 

If the UE is mandated to acquire the EAB SIB prior to accessing network after it has received the paging, then the potential barring starts earlier and the network load can be controlled effectively. Depending on the EAB SIB scheduling, delay reduction to enable barring is in the order of 80 to 360 ms. On the other hand, it might be that the EAB SIB does not indicate start of barring for this particular UE. In this case, acquiring EAB SIB prior to access would delay the RRC connection establishment unnecessarily. Furthermore, acquiring EAB SIB prior to access would cause unnecessary concentration of accesses to the occurrence of the EAB SIB transmission.  

Observation 1: Acquiring EAB SIB prior to access after the paging indication shortens the time to start barring. On the other hand, this behaviour concentrates accesses.
2.2 Leaving RRC connected state
In this scenario, the UE drops to IDLE state due to long inactivity. Shortly after, however, new data arrives into the uplink buffer and a new RRC connection setup is again initiated.
It is possible that the paging notification for EAB SI update was performed when the UE was still in RRC CONNECTED state due to the previous data transmission.  Now, since the UE does not need to follow EAB SIB updates while in connected state, it does not have to have up-to-date EAB information when accessing again. 
One possible solution would be that the UEs are required to delay the new RRC connection establishment until EAB SIB has been acquired in the IDLE state. However, since the above explained scenario seems like a corner case, this constraint could be considered as a minor optimization.  

Observation 2:  Leaving RRC connected state just to initiate a new access immediately can be considered as a corner case. Thus, updating the EAB SIB prior to access in this case is a minor optimization.
2.3 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. 

Because EAB SIB, i.e, SIB14,  is a relevant SIB for IDLE mode, the UE starts to acquire it upon entering a new cell. However, the UE might not have acquired the SIB before a RRC connection establishment occurs.
Case 2, especially, is important, since the EAB feature was primarily considered as a solution for the case when a huge number of roaming UEs enter a cell at the same time after their home PLMN fails. In this case, it is very likely that the RRC Connection establishment is triggered immediately in order to attach to the new network. This procedure is illustrated in Figure 1. If it is not possible to bar the roaming UEs, the EAB feature cannot be used for the purpose it was designed for.
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Figure 1. Attach request when roaming to a network

Observation 3: Reading the EAB SIB prior to access upon entering a cell is critical to make overload solution to work as intended. 

3 Conclusion
In this paper, we discussed the EAB SIB acquisition in different scenarios. It seems that in some scenarios it is more critical to acquire the EAB SIB prior to access than in other scenarios. However, to maintain simplicity, we consider that a common procedure should be applied for all cases. It is thus proposed that

Proposal 1 The UE shall ensure that is has a valid EAB SIB prior to establishing RRC connection subject to EAB 
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modified section
5.2.2.4
System information acquisition by the UE

The UE shall:

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;
NOTE 1:
The UE continues using the previously received system information until the new system information has been acquired.

1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_IDLE, as defined in 5.2.2.3;
1>
following successful handover completion to a PCell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_CONNECTED, as defined in 5.2.2.3;
2> upon acquiring the concerned system information:

3>
discard the corresponding radio resource configuration information included in the radioResourceConfigCommon previously received in a dedicated message, if any;

1>
following a request from CDMA2000 upper layers:

2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
1>
neither initiate the RRC connection establishment procedure nor initiate transmission of the RRCConnectionReestablishmentRequest message until the UE has a valid version of the MasterInformationBlock ,SystemInformationBlockType1, SystemInformationBlockType2 messages as well as SystemInformationBlockType14 if present and the RRC connection establishment is subject to EAB;

1>
if the UE is ETWS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3>

discard any previously buffered warningMessageSegment;

3>
clear, if any, the current values of messageIdentifier and serialNumber for SystemInformationBlockType11;
2>
when the UE acquires SystemInformationBlockType1 following ETWS indication, upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3>
if schedulingInfoList indicates that SystemInformationBlockType10 is present:

4>
start acquiring SystemInformationBlockType10 immediately;

3>
if schedulingInfoList indicates that SystemInformationBlockType11 is present:

4>
start acquiring SystemInformationBlockType11 immediately;

NOTE 2:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

1>
if the UE is CMAS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:

3>

discard any previously buffered warningMessageSegment;

3>
clear, if any, stored values of messageIdentifier and serialNumber for SystemInformationBlockType12 associated with the discarded warningMessageSegment ;

2>
when the UE acquires SystemInformationBlockType1 following CMAS indication, upon entering a cell during RRC_IDLE, following successful handover and upon connection re-establishment:

3>
if schedulingInfoList indicates that SystemInformationBlockType12 is present:

4>
acquire SystemInformationBlockType12;

NOTE 3:
UEs shall start acquiring SystemInformationBlockType12 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

1>
if the UE is interested to receive MBMS services; and

1>
if schedulingInfoList indicates that SystemInformationBlockType13 is present and the UE does not have stored a valid version of this system information block:

2>
aquire SystemInformationBlockType13;

The UE may apply the received SIBs immediately, i.e. the UE does not need to delay using a SIB until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 4:
While attempting to acquire a particular SIB, if the UE detects from schedulingInfoList that it is no longer present, the UE should stop trying to acquire the particular SIB. 
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