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1 Introduction
In this document system information update for low cost UEs and Enhanced Coverage UEs is discussed. 
2 Discussion
2.1 General, and Idle mode
In current LTE system, UEs can monitor for system information update by monitoring paging and/or checking the value tag. While the UE stays in coverage, monitoring for paging for system information update is efficient, especially if the UE is anyway monitoring DL channels for paging of for scheduling to be reached for user data. The value tag mechanism is efficient to avoid frequent re-read of system information when UE has been out of coverage or might have missed paging. This approach has quite high efficiency, it is reasonable to support the same mechanisms for LC UEs and UEs in EC. 
Proposal 1: Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC. 
We note that for paging, the PDSCH payload mainly consist of paging records containing UE identities, while for SI change notification, the payload is not really needed and would anyway be just one bit. Considering that for enhanced coverage, reception of PDSCH involves lots of repetitions, even with small payload, it seems reasonable to make further optimization and skip this step. 
Proposal 2: It shall be possible to avoid PDSCH transmission when notifying or paging UEs for System information update.

Furthermore, most system information could be rather static, while some limited information elements may be changed somewhat more frequently. It would be reasonable to group information that “never” changes, and information that “sometimes” changes into different SI messages. As SI reading is expected to be a significant reason for battery consumption it is proposed to optimize further to consider a SI change mechanism where the UE could know which SIB or at least which SI message that has been updated, and the UE could then just receive this part. 

Proposal 3: It shall be possible to allow UEs to only read the SI messages that has changed at system information update. 

For 3GPP NTC there are several methods for aggressive power saving, the power saving mode and enhanced DRX. When the UE is activated after sleep, it should not be required that UE shall re-read system information unless it has changed. Current system information validity with respect to the value tag is 3h, i.e. the UE can leave the cell for up to 3h and if the value tag remains the same, the UE do not need to re-read the system information.

Using the power saving mode, the UE can tune away from a cell for very long times before it wakes up, up to 12 days. It should be discussed if the value tag should cover such long away-times, or if something less would be ok. A reasonable compromise could be that the value tag should not wrap-around for 12h or 24h. 
Proposal 4: The requirements for Value tag wrap-around should be discussed in RAN2. To optimize better for PSM mode we suggest that the value tag should cover 12h or 24h. 
2.2 Connected mode
In current LTE system, UEs can receive DL common channels and dedicated channels simultaneously. LC UEs are limited to 1.4MHz bandwidth and are expected to switch between sub-bands dynamically, i.e. the UEs could use resources that are spread > 1.4MHz in frequency domain for dedicated transmissions. This means that LC UEs may not be able to receive system information or common channel paging at the same time as using dedicated channels. 

For connected mode there could be several possibilities how to handle system information change. 

1.  Keep dedicated channel on the same subband as BCCH and common channel nofitications / paging. 

When dedicated and common channels are on different sub-bands: 

2.  Provide SI by dedicated signaling to the UE.
3.  Provide a SI change notification to the UE, by resources that the UE can monitor without switching subbands, then the UE could acquire the SI by switching to the sub-band that carries the BCCH. 

4.  Leave it up to the UE to switch subbands for monitoring for SI change notifications on common channel resources and reading the BCCH. 

For connected mode there may be a need to support more than one alternative, e.g. alt 1 or alt 3 for UEs in connected mode in long DRX, and support alt 2, for UEs in short DRX or no DRX. 
Proposal 5: For UEs in connected mode the following solutions shall be considered: 
·  Keep dedicated channel on the same subband as BCCH and common channel nofitications / paging.

·  When dedicated and common channels are on different sub-bands, Provide SI by dedicated signaling to the UE.

·  When dedicated and common channels are on different sub-bands, Provide a SI change notification to the UE, by resources that the UE can monitor without switching subbands, then the UE could acquire the SI by switching to the sub-band that carries the BCCH.
3 Conclusions
Proposal 1: Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.

Proposal 2: It shall be possible to avoid PDSCH transmission when notifying or paging UEs for System information update.

Proposal 3: It shall be possible to allow UEs to only read the SI messages that has changed at system information update. 

Proposal 4: The requirements for Value tag wrap-around should be discussed in RAN2. To optimize better for PSM mode we suggest that the value tag should cover 12h or 24h. 

Proposal 5: For UEs in connected mode the following solutions shall be considered: 

·  Keep dedicated channel on the same subband as BCCH and common channel nofitications / paging.

·  When dedicated and common channels are on different sub-bands, Provide SI by dedicated signaling to the UE.

·  When dedicated and common channels are on different sub-bands, Provide a SI change notification to the UE, by resources that the UE can monitor without switching subbands, then the UE could acquire the SI by switching to the sub-band that carries the BCCH.
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