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1. Introduction
In RAN#84, objectives with regard to Coexistence with NR was updated by RP-191356 as follows:
· Specify the following performance improvements for LTE-MTC coexistence with NR [RAN1, RAN2, RAN4]
· LTE-MTC resource reservation at least in the time domain with at least one of slot-level and symbol-level granularity at least in DL to avoid resource overlap between NR and LTE-MTC when LTE-MTC is deployed within an NR carrier
· LTE-MTC subcarrier puncturing for a small number of LTE-MTC DL subcarriers (excluding CRS) to reduce the number of NR resource blocks that need to be reserved for LTE-MTC when LTE-MTC is deployed within an NR carrier

In this contribution, we discuss how to allocate encoded bits into non-punctured REs when LTE-MTC subcarrier(s) are punctured due to ‘PRB grid misalignment between LTE-MTC and NR downlink’, and share our views on resource mapping/allocation techniques depending on channels and UE capabilities.
2. Discussion
As RAN1 is asked to consider LTE-MTC subcarrier puncturing (excluding CRS) to cope with ‘PRB grid misalignment between LTE-MTC and NR downlink’ issue, we propose to discuss how to allocate encoded bits into non-punctured REs depending on channels and UE capabilities. First, rate-matching NR PDCCH/PDSCH around the REs at the outermost subcarriers (the outermost subcarriers are called “outlying” subcarriers hereafter) crossing the NR PRB grid can be considered. However, according the definition of RateMatchPatternLTE-CRS in TS38.311, the RE-level rate matching supported by the current NR for the coexistence with LTE does not take into account REs other than LTE CRS or CSI-RS ones. As an alternative, puncturing of the eMTC MPDCCH/PDSCH REs at the outlying subcarrier can be taken. In this case, the RE mapping is based on the LTE-MTC NB (occupying 73 subcarriers from NR point of view and including the outlying subcarriers) and then the REs at the outlying subcarriers are not transmitted. Or alternatively rate-matching of the REs around the outlying subcarriers can be considered. The outlying subcarriers are excluded from the RE mapping in this case and not transmitted. For both cases (puncturing and rate-matching), CRS at the outlying subcarriers are transmitted for eMTC receiver performance and the CRS REs can be avoided by the aforementioned RE-level rate matching from NR perspective.
Proposal 1: When eMTC system is embedded within NR system bandwidth, the outlying subcarriers(i.e., the outmost subcarriers in one of either the lowermost or uppermost eMTC PRB crossing the NR PRB grid) are not used for downlink transmissions except CRS
· For downlink channels (e.g., MPDCCH and/or PDSCH) that can be received by pre-Rel.16 UEs, REs at the outlying subcarrier are punctured
· For downlink channels (e.g., MPDCCH and/or PDSCH) that will be received only by post-Rel.15 UEs, the downlink channels are rate-matched around the outlying subcarrier
· FFS on whether and how post-Rel.15 eMTC UEs are aware of whether or not the outlying subcarriers are used for downlink transmission

3. Conclusion
In this contribution, we discussed the potential issues related to coexistence of LTE-MTC with NR in Rel.16 enhancement for LTE-MTC.
Proposal 1: When eMTC system is embedded within NR system bandwidth, the outlying subcarriers(i.e., the outmost subcarriers in one of either the lowermost or uppermost eMTC PRB crossing the NR PRB grid) are not used for downlink transmissions except CRS
· For downlink channels (e.g., MPDCCH and/or PDSCH) that can be received by pre-Rel.16 UEs, REs at the outlying subcarrier are punctured
· For downlink channels (e.g., MPDCCH and/or PDSCH) that will be received only by post-Rel.15 UEs, the downlink channels are rate-matched around the outlying subcarrier
· FFS on whether and how post-Rel.15 eMTC UEs are aware of whether or not the outlying subcarriers are used for downlink transmission

