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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following agreements about SIB transmission for coverage enhancement (CE) were achieved in the last meeting:
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
These agreements imply DCI control-less for SIB transmission, but how to derive the scheduling information is not decided yet. This contribution proceeds to analyze it in detail taking into account the discussion and the PBCH agreements achieved in the last meeting. 
Determining the time domain resources 
Resources in time domain for SIB transmission include how many subframes are used and which radio frames and which subframes are taken, which are affected by the CE requirement, TDD configuration, the subframes used for PBCH repetitions and the subframes configured for MBSFN. 
The CE requirement
SIB transmissions address all UEs in the cell, so the repetition level or the number of repetitions needs to take into account the UEs in the worst case or the average requirement for CE which, however, may not be the same in different cells. Furthermore, UEs can keep trying decoding to get the tradeoff with the number of repetitions that will affect UEs’ power consumption and the latency for accessing the network. Therefore, it is desirable that eNBs could determine which level will be supported in the cell, assuming the repetition numbers are the same for each level in different cells. 
Proposal 1: The network can configure different coverage enhancement levels for SIB transmission in different cells. 
If the network can configure different CE levels for SIB transmission in different cells, the resources used for different CE levels may be different. For example, cell A supports CE up to 10dB, and MTC SIB1 may only take subframe #4 for FDD; cell B supports CE up to 15dB, and MTC SIB1 may take subframes #4 and #5 for repetitions for FDD. UE performs blind trials when decoding MTC SIB1. The power consumption will benefit from the nested resources mapping of MTC SIB1 for different levels, which may cause mismatch between the CE level UE detects blindly and the actual (maximum) CE level eNB transmits. For example, UEs in good coverage decodes MTC SIB1 successfully by combining transmissions in subframe #4 for FDD but actually MTC SIB1 is transmitted in subframes #4 and #5, which may cause UEs confused whether subframe #5 is used for MTC SIB1 or can assume other data is transmitted in subframe #5 in the same narrowband. 
eNB can further confirm the CE level transmitted in MTC SIB1 to eliminate the impact of mismatch on UE decoding other data in the same narrowband. It can also be indicated in MIB using spare bits. 
Consideration of TDD, PBCH repetition and MBSFN subframes
Subframes #0 and #5 are always downlink but the exact TDD configuration can only be known after decoding MTC SIB1 if it is included in MIC SIB1. However, subframes #1 (special subframe) and #6 (downlink or special subframe) can also be used for MIC SIB1 transmission by assuming subframe #6 is a special subframe irrespective of the TDD configuration and assuming a default special subframe configuration irrespective of the exact one the network is supporting [1]. Hence, subframes {0, 1, 5, 6} can be used for MTC SIB1 transmission considering TDD. 
Regarding PBCH repetitions it was agreed to use option 3A for FDD but as a working assumption for TDD [2] since two subframes are needed for PBCH repetitions but only subframes #0 and #5 are always downlink before knowing TDD configuration. The working assumption is confirmed considering MTC SIB1 can be transmitted in subframes #1 and #6 in [3].
Subframes {0, 1, 5, 6} for TDD and {0, 4, 5, 9} for FDD cannot be configured as MBSFN subframes [4]. PBCH and MTC SIB1 can be transmitted in only these subframes if the MBSFN configuration is contained in MTC SIB2 as in the legacy SIB2 for normal UEs, and the subframes used for MTC SIB2 can be configured in MTC SIB1. PBCH takes two subframes per frame and it is proposed in [3] PBCH repetitions take subframes {0, 1}/{0, 6} for TDD and {0, 9} for FDD respectively, so MTC SIB1 can take the other two subframes if not frequency division multiplexed with PBCH. 
These restrictions may only apply exactly in the case where PBCH transmission is not frequency multiplexed with MTC SIB1 transmission. However, there is not obvious merit in having a set of possible additional subframes for the UE to search over for the PBCH repetition.
Proposal 2: Subframes {0, 1, 5, 6} for TDD and {0, 4, 5, 9} for FDD can be used for MTC SIB1 transmission. If MTC SIB1 is not frequency division multiplexed with PBCH, then MTC SIB1 can use only subframes {5, 6}/{1, 5} or {4, 5} respectively.
[bookmark: _Ref418497080]Determining the frequency domain resources 
Frequency domain resources per subframe include frequency location of the narrowband and the number of PRBs in the narrowband. It is shown that even using 6 PRBs MTC SIB1 needs to repeat many times (the number of repetitions increases with the SIB size) for low complexity (LC) UEs and more for CE UEs [5]. Hence, always using 6PRBs is recommended for SIB transmission.
The frequency location for MTC SI is not desirable to be fixed in the carrier center, as it will force high data rate matching. For MTC SIB1, the frequency location can be configured by using spare bits. Implicit linkage to MIB can also be considered to save the spare bits. 
Different from MTC SIB1, the frequency location for subsequent “MTC SIs” transmissions is expected to be configurable by MTC SIB1 to obtain the scheduling flexibility. 
Proposal 3: The frequency location MTC SIB1 is indicated by MIB. 
Proposal 4: The frequency location of subsequent “MTC SIs” s is indicated in MTC SIB1. 

Determining the MCS/TBS 
RAN2 agreed to maintain the flexibility of MTC SIB1 and subsequent “MTC SIs”, which implies UE shall not assume the size of the SIBs is fixed. 
In current specification, SIB transmission for legacy UEs only uses QPSK. As there is coverage loss arising from cost saving techniques and coverage enhancement for MTC UEs, MTC SIBs should also utilize QPSK modulation. As analyzed above, it is recommended to always transmit MTC SIBs in all 6 PRBs within one narrowband. Thus, the coded bits available for MTC SIBs transmission within one subframe should be known if QPSK modulation and 6PRBs are assumed. Due to MTC SIBs should be repeatedly transmitted across multiple subframes, the total coded bits available for MTC SIBs transmission is actually depended by the number of subframes for MTC SIBs transmission.
To get 1% BLER detection performance of MTC SIBs, a certain code rate (reflected by MCS) which is required for MTC SIBs transmission depends on the supported CE level for SIB of a cell. As the code rate equals to TBS divided by the total coded bits available for MTC SIBs transmission, the TBS of MTC SIBs can be derived from the number of subframes for MTC SIBs transmission. 
As discussed in [7], it is beneficial to indicate time domain resource information of at least the MTC SIB1 transmission subframes in MIB. The TBS for MTC SIB1 could be derived from the time domain resource information in MIB.
Proposal 5: For at least MTC SIB1, the MCS/TBS is derived from the supported CE level for MTC SIB or the time domain resource information in previous information block.
Conclusions
This contribution analyze the time domain resources considering the TDD, PBCH repetition agreement, and the MBSFN configuration, as well as the frequency location and the TBS for SIB transmission, which leads to the following proposals:
Proposal 1: The network can configure different coverage enhancement levels for SIB transmission in different cells. 
Proposal 2: Subframes {0, 1, 5, 6} for TDD and {0, 4, 5, 9} for FDD can be used for MTC SIB1 transmission. If MTC SIB1 is not frequency division multiplexed with PBCH, then MTC SIB1 can use only subframes {5, 6}/{1, 5} or {4, 5} respectively.
Proposal 3: The frequency location MTC SIB1 is indicated by MIB. 
Proposal 4: The frequency location of subsequent “MTC SIs” s is indicated in MTC SIB1. 
Proposal 5: For at least MTC SIB1, the MCS/TBS is derived from the supported CE level for MTC SIB or the time domain resource information in previous information block.
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