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Introduction
At RAN1#86, it was agreed not to introduce an explicit DC subcarrier, neither for DL nor for UL [1]. The spirit behind this agreement is to avoid any “uncounted” subcarriers in the PRB numbering. The agreement does not say anything if and how the potentially low transmission quality of the DC subcarrier should be handled in NR.
Discussion
Due to interference self-mixing as well as LO self-mixing at the UE side the signal quality of the UE’s DC subcarrier can be low. In LTE this problem has been solved by not using the subcarrier centered in the middle of the system bandwidth in DL. Since in LTE all UEs (except later introduced MTC UEs) must support the complete system bandwidth the unused center subcarrier coincides with an UE’s DC subcarrier. 
For NR however it is expected that not all UEs monitor the complete system bandwidth. An unused subcarrier in the center of the system bandwidth would not be applicable to all UEs but would only help those UEs which reception bandwidth is centered at the middle of the system bandwidth. Therefore, and to simplify PRB numbering RAN1 decided not to introduce an explicit DC subcarrier in NR.
Nevertheless, the problem of potentially low signal quality at a UE’s DC subcarrier remains. One possible solution could be that the network keeps track which subcarrier overlaps with a UE’s DC subcarrier and does not modulate this subcarrier for this UE (the same subcarrier could be modulated with data for other UEs which have a different center subcarrier, e.g. in MU-MIMO). If a UE’s DC subcarrier is always at the center frequency of its configured bandwidth (which is known to the eNB) the subcarrier mapping to a UE’s DC subcarrier is known to the network. However, if the UE has its local oscillator not exactly centered around its configured bandwidth the eNB does not know which subcarrier maps to the UE’s DC subcarrier and extra signaling would be required.
[bookmark: _GoBack]Another solution would be that the network does not take any measures. No difference is made in modulation between the subcarrier overlapping with a UE’s DC subcarrier and remaining subcarriers of the same PRB. It would be up to the UE implementation how to handle this issue. If a UE has an RF architecture that suffers less from low signal quality at its DC subcarrier the DC subcarrier can be considered during demodulation. If a UE’s architecture leads to low signal quality on the DC subcarrier it will downplay (or even ignore) the information modulated on the DC subcarrier. In the worst case of a single PRB allocation (and assuming a PRB size of 12) 1/12-th of the coded bits are lost, increasing the code rate by 1/12 = 8 %. For wider allocations the code rate increase is even lower.
Observation 1: Ignoring the information transmitted on the DC subcarrier slightly increases the effective code rate. The code rate increase is worst for a single PRB allocation and gets smaller for wider allocation.
We believe the increase in code rate – if ignoring the information contained on the DC subcarrier during demodulation – is very small and does not justify any special measures.
Proposal 1: In a DL transmission to a UE, the subcarrier overlapping with the DC subcarrier of the receiving UE is modulated in the same way as other subcarriers of the same PRB.
Conclusion
It is suggested for DL transmissions to modulate the subcarrier overlapping with a UE’s DC subcarrier in the same way as the remaining subcarriers of the PRB. 
Observation 1: Ignoring the information transmitted on the DC subcarrier slightly increases the effective code rate. The code rate increase is worst for a single PRB allocation and gets smaller for wider allocation.
Proposal 1: In a DL transmission to a UE, the subcarrier overlapping with the DC subcarrier of the receiving UE is modulated in the same way as other subcarriers of the same PRB.
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