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Introduction
In RAN#92 meeting, RAN2 agreed below for system information update for Rel-13 LTE eDRX,
For the system information update
· If eDRX cycle <= BCCH modification period, SI change notification follows the legacy procedure
· If eDRX cycle > BCCH modification period
· UE acquires the systemInfoValueTag just before RRC Connection   
· In addition, paging notification of SI update is supported 
· Paging notification mechanism
· A new indication systemInfoModification-eDRX is defined in Paging message
· When receiving the indication, eDRX UE acquires the new SI at the radio frame boundaries defined by
· H-SFN mod m_eDRX = 0, where m_eDRX 
· Working assumption is that m_eDRX is the maximum eDRX cycle. 
· Notify LC-MTC RAN1 of the new systemInfoModification-eDRX and recommend that RAN1 includes this in their DCI format similar to systemInfoModification
· H-SFN is provided in SIB1 or SIB1bis only

Paging and DRX in Idle mode for NB-IOT was discussed during RAN2#92 and the following agreements were made: 
We assume that NB-IoT shall use the eDRX system solution(s). 
In NB-IoT an SFN-based short DRX, long DRX (eDRX) with paging transmission window (PTW) is used. 
NB-IoT supports a short DRX up to X seconds, where X need to be selected to allow RAN repetitions between PO, and to allow CN to trigger retransmissions at PO’s. 
UE monitors all his PO’s in the PTW
PTW start, and PO is calculated based on UE-ID
For the short DRX individual paging cycle is not needed, the defaultPagingCycle of the cell can be used.
As specified for eDRX, we assume that the extended DRX cycle length and PTW size are negotiated between UE and CN during ATTACH/TAU.
RAN2 assumes that the CN sends the paging message to the eNodeB just before the PTW of the NB-IoT device.
In RAN2 AH NB-IOT meeting agreed below for system information update for NB-IOT,
“Besides UE acquiring Value Tag before RRC connection, paging is used for SI change notification for information that is needed to keep the UE reachable in Idle mode (as for eDRX for LTE). It is FFS if such paging is done only by PDCCH or also includes a paging record.”

In this paper, we would like to discuss additional system information updating mechanism for NB-IoT, considering Rel-13 eDRX and Rel-13 LTE MTC. 
Discussion
In NB-IOT, it was agreed to have short DRX (in the order of seconds) and long (DRX up to 3hours). This is basically the same DRX structure of  LTE MTC, legacy DRX and eDRX, which of cycle is longer than modification period. If a UE is configured with DRX which is shorter than modification period, this UE should get notification by systemInfoModification as LTE MTC. For a UE configured with a short DRX in idle mode, there is no way to check the change of system information except acquiring Value Tag in MIB before RRC connection if systemInfoModification is not supported in modification period. It seems that there is no reason not to follow eDRX operation of LTE MTC because NB-IOT DRX has two types of DRXs as same as LTE MTC.
Proposal 1: The legacy systemInfoModification sent in paging is used for NB-IoT design to indicate changes of the SI message.

For the UEs configure with a DRX cycle longer than the BCCH modification period , (e(long) DRX), a new indication, systemInfoModification-eDRX , is required for notification of change at the boundary of maximum e(long) DRX cycle. This new indication could provide notification of upcoming critical (though rare) SI changes that impacts UE reachability, such as changes paging configuration. Likewise, this systemInfoModification-eDRX could be applied for NB-IOT UE configure with DRX longer than modification period
Proposal 2: The systemInfoModification-eDRX is used for NB-IOT UEs configured with DRX cycle longer than modification period.
As we mentioned, there are two indications for updating SI, systemInfoModification, and systemInfoModification-eDRX in LTE MTC. An e(long) DRX UE for idle mode does not need to acquire SIs except SI related with UE reachability when the UE receives systemInfoModification. Based on the system information update for LTE eDRX, the UE behaviors for updating SI in NB-IOT system could be defined as bellows. 
If the UE uses a DRX cycle longer than the modification period:
If the systemInfoModification-eDRX is included in a paging message, the UE re-acquires the required system information using the system information acquisition procedure from the next H-SFN boundary defined by H-SFN mod m_eDRX = 0,working assumption is that m_eDRX is the maximum eDRX cycle ;
If the systemInfoModification is included in a paging message, the UE does not re-acquire the required system information.
Else, 
If the systemInfoModification is included in a paging message, the UE re-acquires the required system information using the system information acquisition procedure from the beginning of the modification period following the one in which the change notification was received.  
If the systemInfoModification-eDRX is included in a paging message, the UE does not re-acquire the required system information.
Proposal 3:  For updating system information in NB-IoT, the system update mechanism for LTE MTC considering DRX configured than the modification period is a baseline. 



Conclusion
In conclusion, we propose:
Proposal 1: The legacy systemInfoModification sent in paging is used for NB-IoT design to indicate changes of the SI message.
Proposal 2: The legacy systemInfoModification-eDRX is used for NB-IOT UEs configured with DRX cycle longer than modification period.
Proposal 3: For updating system information in NB-IoT, the system update mechanism for LTE MTC considering DRX configured longer than the modification period is a baseline. 
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