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1 Introduction
The procedure for receiving M-PDCCH and PDSCH when the repetitions of these physical channels overlap with PSS/SSS/PBCH is currently FFS. This contribution considers this issue.
2 Discussion
According to [1], a narrowband is defined as six non-overlapping consecutive physical resource blocks in the frequency domain and there are overall 
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 narrowbands within the system bandwidth. Fig. 1 shows an example of narrowband configurations for 10MHz, 15MHz system bandwidth, respectively. 
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Figure 1. Example of narrowband configuration
In Fig. 1, two narrowbands located at the center of each system bandwidth always overlap with PSS/SSS/PBCH in subframe #0, #5, #9 for FDD and subframe #0, #1, #5, #6 for TDD. For FDD, the REs of center 6 RBs in the subframe #0 and #9 are fully occupied by PSS/SSS, the core part of PBCH and the PBCH repetitions and the REs of center 6RBs are partially occupied by PSS/SSS in subframe #5. Similarly, for TDD, the REs of center 6 RBs in the subframe #0 and #5 are fully occupied by SSS, the core part of PBCH and the PBCH repetitions, and the REs of center 6RBs are partially occupied by PSS in subframe #1 and #6. Therefore, considerations on how to transmit M-PDCCH and PDSCH for Rel-13 eMTC UE in the two narrowbands which overlap with PSS/SSS/PBCH are required. 
According to the current draft CRs [1,2], the two narrowbands that overlap with PSS/SSS/PBCH can be used for transmission of M-PDCCH and PDSCH for Rel-13 eMTC UEs. Therefore, M-PDCCH and PDSCH transmission can possibly collide with PSS/SSS/PBCH depending on the RB allocations for M-PDCCH and PDSCH. Of course, the collision will not happen if the eNB avoids the narrowbands or the RBs within the narrowband that overlap with PSS/SSS/PBCH for the transmission of M-PDCCH and PDSCH. However, when repetitions for M-PDCCH and PDSCH are required for coverage enhancement and frequency hopping is activated, it may be difficult to avoid transmissions on these narrowbands for LC/CE UEs and, in any case, the specifications need to define a behavior when such overlapping occurs. 
For M-PDCCH transmission, 2, 4 or 6 RBs can be used within a narrowband depending on the eNB configuration. There are two cases to consider. The first case is when the configured resource blocks for M-PDCCH transmission fully overlap with PSS/SSS/PBCH. In this case, M-PDCCH cannot be transmitted in the subframe. Even though there are remaining REs available for M-PDCCH transmission in subframe #5 for FDD and in subframe #1, #6 for TDD, MPDCCH cannot be transmitted in the REs since M-PDCCH is based on the DMRS and DMRS position overlaps with PSS/SSS. Therefore, the LC/CE UE need not expect to monitor M-PDCCH candidates, but the LC/CE UE can count the subframe in the M-PDCCH repetitions. The second case is when the configured RBs for M-PDCCH transmissions partially overlap with PSS/SSS/PBCH. In this case, LC/CE UE can monitor M-PDCCH candidates in RBs not occupied by the PSS/SSS/PBCH. Loss in repetitions can be compensated by the eNB using an increased number of repetitions for M-PDCCH.
Proposal 1: A LC/CE UE need not expect to receive M-PDCCH when the RBs of M-PDCCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the respective subframe in the M-PDCCH repetitions. Otherwise, the LC can monitor M-PDCCH candidates in RBs not occupied by the PSS/SSS/PBCH.
For PDSCH transmission, similar procedures are already defined or can be inferred from Release-12 specifications. That is, for CRS-based PDSCH transmission, PDSCH can be transmitted in the remaining REs within RBs carrying PSS/SSS/PBCH while PDSCH transmission based on DMRS cannot be transmitted in the RBs carrying PSS/SSS/PBCH. Basically, this rule can be used for the Rel-13 eMTC UEs, but some modifications are required for the repetitions of PDSCH transmission.

For CRS based PDSCH transmission for Rel-13 eMTC UEs, a LC/CE UE does not expect to receive PDSCH if the all REs in the scheduled RBs fully overlap with PSS/SSS/PBCH transmission, but the LC/CE UE counts the subframe in PDSCH repetitions. Otherwise, the LC/CE UE can receive PDSCH in the remaining REs using puncturing when the number of repetition is greater than 1. 
Proposal 2: A LC/CE UE does not expect to receive CRS-based PDSCH if all REs in the RBs for PDSCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the subframe in the PDSCH repetitions. Otherwise, the LC/CE UE receives the PDSCH using puncturing when the number of repetitions is greater than 1.
For DMRS-based PDSCH transmission, a LC/CE UE does not expect to receive PDSCH if the RBs for PDSCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the subframe in PDSCH repetitions. Otherwise, the LC/CE UE receives PDSCH in the non-overlapped RBs using puncturing using puncturing when the number of repetitions is greater than 1. 

Proposal 3: A LC/CE UE does not expect to receive DMRS based PDSCH if the RBs for PDSCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the subframe in the PDSCH repetitions. Otherwise, the LC/CE UE receives PDSCH in the non-overlapped RBs using puncturing when the number of repetition is greater than 1.

3 Conclusion

This contribution considered remaining issue in the procedures for receiving M-PDCCH and PDSCH and proposed the following.

Proposal 1: A LC/CE UE need not expect to receive M-PDCCH when the RBs of M-PDCCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the respective subframe in the M-PDCCH repetitions. Otherwise, the LC can monitor M-PDCCH candidates in RBs not occupied by the PSS/SSS/PBCH.
Proposal 2: A LC/CE UE does not expect to receive CRS-based PDSCH if all REs in the RBs for PDSCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the subframe in the PDSCH repetitions. Otherwise, the LC/CE UE receives the PDSCH using puncturing when the number of repetitions is greater than 1.
Proposal 3: A LC/CE UE does not expect to receive DMRS based PDSCH if the RBs for PDSCH transmission fully overlap with PSS/SSS/PBCH transmission. The LC/CE UE counts the subframe in the PDSCH repetitions. Otherwise, the LC/CE UE receives PDSCH in the non-overlapped RBs using puncturing when the number of repetition is greater than 1.
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