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1. Introduction
The study item for provisioning of low-cost MTC UEs based on LTE targets 20 dB improved coverage for low-cost MTC UEs using very low rate traffic with related latency requirements [2].

To improve coverage for all broadcasted system information in LTE with in the order of 20 dB may be very costly in terms of system capacity. In [3] we noted that the low-cost MTC UEs requiring the coverage enhancements will need support for acquisition of some but not all of the system information and that it may be worthwhile to consider designing a new broadcast channel containing just the bare minimum of system information that is critical for connection setup. Other system information can either be hardcoded in the standard for these devices or it can be transmitted as dedicated signaling in connected mode if needed. In this way the information that needs to be broadcasted can be minimized.
In this contribution we try to identify the critical system information required for connection setup. Since this is ultimately RAN2’s rather than RAN1’s responsibility, this should only be seen as an attempt to get a sense of the order of magnitude of the size that this critical system information could have from a theoretical point of view. It should also be noted that we have not yet ruled out the possibility that the existing structure may be sufficient.
2. Discussion
LTE system information

The LTE system information [4] currently consists of the following:
· The MasterInformationBlock includes the system information transmitted on BCH.

· SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

· The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

· The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

· The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.

· The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

· The IE SystemInformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.

· The IE SystemInformationBlockType7 contains information relevant only for inter-RAT cell re-selection i.e. information about GERAN frequencies relevant for cell re-selection. The IE includes cell re-selection parameters for each frequency.

· The IE SystemInformationBlockType8 contains information relevant only for inter-RAT cell re-selection i.e. information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

· The IE SystemInformationBlockType9 contains a home eNB name (HNB Name).

· The IE SystemInformationBlockType10 contains an ETWS primary notification.

· The IE SystemInformationBlockType11 contains an ETWS secondary notification.

· The IE SystemInformationBlockType12 contains a CMAS notification.

· The IE SystemInformationBlockType13 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas.

· The IE SystemInformationBlockType14 contains the EAB parameters.

· The IE SystemInformationBlockType15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies.

· The IE SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain UTC, GPS or obtain the local time.

Some observations:

· The information required for RRC Connection Establishment is present in MIB, SIB1 and SIB2.
· SIB3-SIB8 contain mobility related information that may not be required for low-cost MTC devices since these only need to support limited mobility (no seamless handover) according to the requirements in [1].

· SIB9-SIB16 do not seem to contain information essential to this targeted types of UEs either, possibly with the exception for SIB14 which contains Extended Access Barring related information.

MIB

MIB contains the following information elements (IEs):
· dl-Bandwidth (3 bits)
· phich-Config (3 bits)
· systemFrameNumber (8 bits)
· spare (10 bits)
Which ones, if any, of these IEs that will need to be present in the broadcasted system information will depend on design decisions made in a potential work item. We could like to note that in principle it might be possible to eliminate all of them. The UE might not need to be aware of the downlink bandwidth in order to perform a connection setup since all initial signaling could be performed e.g. within the centre 1.4 MHz. The system frame number might be possible to deduce implicitly.
SIB1

SIB1 contains information related to

· PLMN identity, tracking area, cell identity
· Cell barring, cell reservation for operator use
· Closed subscriber groups (CSG)
· Emergency calls
· TDD configuration

· System information mapping
· Quality thresholds

Many of the IEs are optional and have default values. Depending on the desired flexibility it may be desired to include some of the IEs in a new system information structure for MTC devices that use the coverage enhancements. Still, many of these IEs may not be that relevant for these devices, e.g. the ones related to closed subscriber groups or emergency calls. Functionality such as cell barring might not require an IE but might be possible to signal implicitly by simply switching off physical (sync and/or broadcast) channels so that the MTC UE doesn’t find the cell.
SIB2

SIB2 contains information related to

· Access class barring
· Radio resource configuration

· UE timers and constants

· Uplink carrier frequency and bandwidth

· MBSFN

Many of the IEs are optional and have default values. Depending on the desired flexibility it may be desired to include some of the IEs in a new system information structure for MTC devices that use the coverage enhancements. For example, unless the PRACH configuration is fixed in the standard, at least the PRACH configuration needs to be included in the broadcasted system information.
3. Conclusions
The system information that an MTC UE utilizing coverage enhancements needs to acquire in order to perform connection setup may be quite limited. This information could be fit into a new structure for system information that is more suitable for extensive repetition (e.g. in the order of 100 times for 20 dB coverage gain) than the current structures. Note that the new structure does not necessarily need to be transmitted very frequently since these MTC UEs do not require support for high mobility or low initial access delay. We propose to consider this new type of structure alongside the existing structures for system information in the continued analysis in the study item.
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