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1
Introduction
In RAN1 #80bis, the following agreements have been made for SIB transmission for MTC UE [1]: 
Agreements:
· Scheduling information for “MTC SIB1” (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec

· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for “MTC SIB1”

· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from “MTC SIB1” and/or fixed/predefined in spec

In this contribution, we discuss further details on the SIB transmission for MTC UE in normal and enhanced coverage.

2
Considerations on SIB for MTC UE
It has been agreed that the MTC SIB1 is transmitted without the associated control channel, therefore its scheduling information should be known to a UE. Two types of scheduling information should be known to a UE such as time/frequency location and MCS/TBS for the MTC SIB1.
Assuming that the SI modification period for the MTC SIB1 is long enough to support the highest CE level, the time location of the MTC SIB1 may be predefined as similar with the legacy SIB1. Given that the UE in enhanced coverage is delay tolerant, SIB1 acquisition delay may not be an issue unless it increases the UE battery consumption. Therefore, the common subframe for FDD and TDD such as subframe 0 and/or 5 may be used for MTC SIB1 since those subframes are available for TDD regardless of the UL/DL subframe configuration. Therefore, the UE in enhanced coverage may not need to know the UL/DL subframe configuration for MTC SIB1 repetitions. The PBCH repetitions may be transmitted in the subframe 0 and 5 but limited to the center 6 PRBs, therefore the MTC SIB1 may be transmitted in other PRBs non-overlapped with the PBCH repetitions.
Proposal-1: the time location of MTC SIB1 may be fixed (e.g. subframe #0 and/or #5)
For the frequency location of the MTC SIB1, the inter-cell interference should be taken into account since the coverage of MTC SIB1 could be interference limited if all neighbour cells have the same frequency location of the MTC SIB1. Therefore, as similar to the v-shift of the CRS, the physical cell-ID and the downlink system bandwidth may determine the frequency location of the MTC SIB1 which may significantly reduce the neighbour cell interference for the MTC SIB1 even though the time locations are the same for all neighbour cells. In addition, the frequency hopping could be used for higher frequency diversity gain which may reduce the number of repetitions for MTC SIB1 for enhanced coverage support. Therefore, the frequency location may be determined as a function of at least PCID and SFN number.
Proposal-2: the frequency location of the MTC SIB1 is determined as a function of at least PCID and SFN.

On top of the time/frequency location of the MTC SIB1, the modulation order and TBS should be known to the UE to avoid unnecessary blind decoding attempts for the MTC SIB1. Note that the turbo code is used for PDSCH carrying MTC SIB1 so that the blind decoding complexity could be much higher than the blind decoding of downlink control channels which uses convolutional code.
Since the MTC SIB1 can be commonly used for both normal and enhanced coverage, the modulation order could be restricted to the QPSK. However, the TBS size may vary according to the network configurations and others. In order to minimize the use of reserved bits for TBS indication for MTC SIB1, a subset of TBS needs to be used for MTC SIB1 which may include a subset of legacy SIB1 which have fixed or minimum size variation according to the network configuration. Furthermore, to reduce the use of reserved bits in MIB for MTC SIB1 scheduling, the scheduling information bits for MTC SIB1 may be split into two groups and transmitted in a different PBCH cycle which is discussed in [2].
Proposal-3: use a fixed modulation order and a subset of TBS which is indicated in MIB for MTC SIB1 scheduling.
Proposal-4: MTC SIB1 includes a subset of legacy SIB1 IEs which may have a fixed or minimum size variation. 
Assuming that the associated DL control channel is not used for the subsequent MTC SIBs, the scheduling information of the subsequent MTC SIBs needs to be provided in the MTC SIB1 which may include the time/frequency resources, MCS, TBS, and so on.

Proposal-5: the scheduling information of the subsequent MTC SIBs needs to signalled in MTC SIB1 if no associated DL control channel is used. 

Since the MBSFN configuration is transmitted in the SIB, the UEs in enhanced coverage may not know the MBSFN configuration when it receives the MTC-SIB. Therefore, if repetition is used for the MTC-SIB, it would be simpler to avoid transmitting the MTC-SIB containing MBSFN configuration in the potential MBSFN subframes.

Proposal-6: an MTC-SIB is not transmitted in the potential MBSFN subframes 
3
Conclusion
In this contribution, we discussed on the SIB transmission for MTC UE in normal and enhanced coverage. From the discussions, we propose followings:
Proposal-1: the time location of MTC SIB1 may be fixed (e.g. subframe #0 and/or #5)

Proposal-2: the frequency location of the MTC SIB1 is determined as a function of the PCID and SFN.

Proposal-3: use a fixed modulation order and a subset of TBS which is indicated in MIB for MTC SIB1 scheduling.

Proposal-4: MTC SIB1 includes a subset of legacy SIB1 IEs which may have a fixed or minimum size variation. 

Proposal-5: the scheduling information of the subsequent MTC SIBs needs to signalled in MTC SIB1 if no associated DL control channel is used. 

Proposal-6: an MTC-SIB is not transmitted in the potential MBSFN subframes
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