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1
Introduction
3GPP Rel-13 includes a work item entitled “Further LTE Physical Layer Enhancements for MTC” [1] with the objective is to specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the some additional capabilities. Another key objective targets a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the new defined UE category/type and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 
RAN2 #91[2] agreed following for system information update:

· Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC. 

· RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel. 
RAN1 #82[3] also had following agreement

· One indicators for system information update, ETWS, and CMAS: 

· Option A: Transmit in M-PDCCH 

· Option B: Transmit in PDSCH 

· FFS if the paging occasion for SI update, ETWS, and/or CMAS is a cell common or not 

· FFS additional information (e.g. CFI, TDD configuration) in the associated DCI or paging message 

Therefore in this paper, we would analyze the potential paging occasion configuration as well as other open issues regarding system information update for the LC UEs and UEs in EC.
2
Discussion
Paging is used primarily to notify user equipment in idle state about incoming data connections, it is also able to carry an indication of SI modification. There are two potential solutions to configure the paging occasions for informing LC-MTC UEs or/and UEs in EC the system information update, one is to keep the legacy paging occasion configuration, another is to define independent paging occasion specifically.
Legacy paging occasion configuration means the paging occasions are derived by the cell-specific paging DRX settings (default DRX). As per existing specification, the eNB sends a paging message for indicating the SI modification in all subframes which are configured for paging (up to a maximum of four subframes per radio frame depending on nB setting) during an entire modification period. RAN2 agreed the BCCH modification period used for the LC/EC SIBs is configured separately from the configured legacy BCCH modification period and the former shall be a multiple of the latter. With the extended modification period, if the paging message for notifying the SI modification is sent at each paging occasion during the entire modification period by following the legacy operation, the DL signaling overhead increase may be unavoided. 
In addition, RAN1 #82 [3] agreed one or more narrowbands can be configured by eNB for paging and a UE monitors a paging occasion in one of the configured narrowbands in the subframe based on at least UE ID at least for paging record(s). If the same rule is applied for SI update notification as well, multiple system information notifications from different frequency regions might be required, which will increase signaling overhead further.
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Observation 1: To notify the system information update from the legacy paging occasion, the DL signaling overhead may increase.

Besides the value of nB determines the rate at which paging occasions occur from the cell perspective, it defines the number of possible paging occasions per radio frame, i.e. it decides the density of paging occasions for notifying the system information update. In order to get coverage improvement, the M-PDCCH needs a number of repetitions, as a result there may be risk that M-PDCCH repetitions from different paging occasions overlap in case of larger nB value. In this case, the separate nB may be applied in order to keep a low density of paging occasion to make sure the interval between each paging occasion is sufficient for M-PDCCH repetitions. And the value of nB may be decided based on the maximum required repetition number of M-PDCCH transmission.
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Observation 2: To notify the system information update from the legacy paging occasion, fewer POs may be configured which may require EC specific nB setting to avoid the potential M-PDCCH overlap from different PO.

Alternatively, independent PO/PF for notifying SI update may be configured by the cell via system information, then all the UEs in this cell monitor the SI modification notification indication from those specific PO(s)/PF(s). With this solution, the calculation of the independent PO/PF needs to be designed separately from legacy one which may require extra effort in specification and the implementation in both eNB and UE. In addition, an individual narrowband may be configured for notifying the system information update for all the UEs commonly in the cell other than the paging frequency regions UE specific. Consequently, the UE needs to monitor not only the configured frequency region for paging message based on UE_ID but also this common region for potential system information update notification. Therefore the UE is assumed to re-tune to the common frequency region based on the “cell common SI update notification” cycle which may complicate the UE implementation and increase the power consumption. 
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Observation 3: To notify system information update from the independent paging occasion may increase complexity in both implementation and specification.
3
Conclusion
This contribution analyzed the solutions for configuring the paging occasion to notify UE the system information update, the following observation were made. 

Observation 1: To notify the system information update from the legacy paging occasion, the DL signaling overhead may increase.

Observation 2: To notify the system information update from the legacy paging occasion, fewer POs may be configured which may require EC specific nB setting to avoid the potential M-PDCCH overlap from different PO.

Observation 3: To notify system information update from the independent paging occasion may increase complexity in both implementation and specification.
This contribution analyzed the implications from the potential PF/PO configuration schemes to notify the SI update for the Rel-13 low complexity UEs. The legacy PF/PO configuration may cost more DL resource but have less (or even no) impact to specification; on the other hand the specification and implementation effort to adopt the independent PF/PO configuration may be non-negligible. Given that all, to ease the implementation and specification work, we propose
Proposal: RAN2 takes the above observations into consideration and keep legacy PF/PO configuration to notify SI update for LC/EC UEs.
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