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Discussion/Decision
1
Introduction
In RAN1 #80bis, the option 3A was agreed for the PBCH coverage enhancement [1]:

Agreement:

· PBCH repetition option is 3A for FDD and as a working assumption for TDD

· It is up to the network whether to configure PBCH repetitions in a cell or not

· The PBCH repetition configuration can be regarded as a long-term property of the cell

· UE can assume the PBCH repetition on/off is the same in subsequent wake-up as initial acquisition

· FFS the other subframe for repetition

· For TDD, can revisit if significant issues are found
In this contribution, we discuss the remaining details on the PBCH coverage enhancement for MTC UEs based on the option 3A.
2
Remaining Issues
The option 3A has been agreed for the PBCH coverage enhancement in FDD and agreed as a working assumption for TDD case. The option 3A uses the subframe #0 and one more subframe within a radio frame for the PBCH repetitions. As agreed, one more subframe may need to be defined for PBCH repetition and it would be beneficial if the subframe can be commonly used for both TDD and FDD for a simple UE receiver implementation as well as less specification effort.

As for the additional subframe for the PBCH repetition, the subframe #5 seems to be most promising candidate as it is a downlink subframe always in all TDD subframe configurations. Therefore, a UE doesn’t need to be informed about the UL/DL subframe configuration when it receives PBCH. Even though the SIB-1 is transmitted in the subframe 5 in every even-numbered radio frames, the SIB-1 scheduling may avoid the center 6 PRBs. 
Proposal-1: subframe #5 is used and confirm the option 3A for TDD 
It has been agreed in RAN2 that the support of reduced bandwidth and CE mode need to be indicated in MIB, therefore a UE may be informed whether it can continue in the cell or not. The indication of supporting reduced BW and CE mode may reduce UE battery consumptions especially for the enhanced coverage case since the UE won’t receive the subsequent broadcasting channels if the cell doesn’t support enhanced coverage. As for the indication, two explicit bits may be required. Also, RAN1 has been discussing that the scheduling information (e.g. TBS and/or the frequency location) of the MTC SIB-1 may be provided in MIB in order to avoid excessive blind decoding of MTC SIB1. Given that the unused bits in the MIB have been reserved for a future use, RAN1 should strive to use the minimum number of reserved bits for MTC and enhanced coverage. 
Proposal-2: strive to use minimum number of bits out of MIB reserved bits for future use

To minimize the use of the reserved bits in MIB while carrying all necessary information for MTC UE and UE in enhanced coverage, the required indication bits for MTC UE could be time multiplexed in a different PBCH cycle. For example, if N bits out of the 10 reserved bits are used for MTC UE in each 40ms PBCH cycle, 2N bits could be available for MTC UE if each 40ms PBCH cycle carries a different set of information within an 80ms cycle. The N bits in the first 40ms within each 80ms cycle could carry different information for MTC UEs than the second 40ms within each 80ms cycle as shown in Figure 1. The legacy PBCH bits would be unchanged to maintain backwards compatibility.
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Figure 1. An example of the use of reserved bits for MTC UE with a longer PBCH cycle.

The longer PBCH cycle to carry the MTC related information can significantly reduce the number of bits used for MTC UE in the MIB and the longer PBCH acquisition time doesn’t seem to be a problem for the delay tolerant MTC and coverage enhanced UEs.
Proposal-3: consider the use of reserved bits with longer PBCH cycle for MTC and enhanced coverage indications
3
Conclusion
In this contribution, we discussed on the remaining details on PBCH repetition and MIB contents for MTC UEs. From the discussions, we propose followings:
Proposal-1: subframe #5 is used and confirm the option 3A for TDD 
Proposal-2: strive to minimize the use of MIB reserved bits for future use

Proposal-3: consider the use of reserved bits with longer PBCH cycle for MTC and enhanced coverage indications
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