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1 Introduction

DC subcarrier handling was discussed at the last two RAN1 meetings. Significant progress was made regarding the dc subcarrier handling at the receiver side, as reflected by the below agreements, whereas for the transmitter side handling, several FFS parts remain. This contribution addresses those remaining FFS parts to conclude the topic of dc subcarrier handling in NR.
	Agreements:
· Regarding DC present within the transmitter,

· DC Handling of DC subcarrier in transmitter side is specified

· Receiver knows where DC subcarrier is or is informed (e.g., by specification or signaling) of where DC subcarrier is or if DC subcarrier is not present within receiver bandwidth

· When receiver is informed DC subcarrier is present, FFS: transmitter DC subcarrier is punctured, rate matched, modulated, or EVM is not specified

· When DC subcarrier is not present, all subcarriers within the receiver bandwidth are transmitted

Agreements:
· Receiver side

· No special handling of the DC subcarrier(s) on the receiver side is specified in RAN1

· Behavior left to implementation, the receiver may for example puncture data received on the DC subcarrier



2 Transmitter side dc subcarrier handling in NR
It has already been agreed that the receiver will be informed where the transmitter dc is, i.e., whether it is outside the receiver bandwidth or where it is if present within the receiver bandwidth. Such signaling could occur at various stages including the MasterInformationBlock carried in the Physical Broadcast Channel, system information or even UE-specific RRC signaling. Generally, the earlier the receiver knows the better. At the same time, however, consideration has to be given to the payload sizes of the various physical channels carrying master or system information as it impacts the physical layer channel design and/or coverage of the respective channel. Since discussions are still on-going in both RAN1 and RAN2 regarding the initial access procedures of the NR, detailed signaling design can be postponed to a later stage when those discussions have matured. Generally, though, signaling of the presence of the dc subcarrier could be in relation to the center frequency of the synchronization signal(s) whereby a bit field in either the MIB, SI or RRC IE indicates to the UE the signed offset between the dc subcarrier and the center frequency. Signaling overhead can potentially be controlled by limiting the possible positions similar to the frequency offset signaled to the UE in NB-IoT. Signaling design may also be impacted by whether both odd and even numbers of PRBs will be supported such that in conclusion, it may be too early to discuss the detailed signaling design at this moment of the study item. Nevertheless, further progress can be made by agreeing that there will be signaling to the UE regarding the presence of the dc subcarrier within the receiver bandwidth.
Proposal 1: Signaling informs the NR receiver as to where the transmitter side DC subcarrier is 
Moreover, how exactly the DC subcarrier at the transmitter side is handled needs to be agreed. In order to avoid a potential mismatch between the transmitter and receiver, our preference is that the transmitter punctures the dc subcarrier. For example, if the receiver is informed about the presence of the dc subcarrier in the MasterInformationBlock, rate matching the dc subcarrier may be problematic as the UE would not know a priori how to rate match the Physical Broadcast Channel. Hence, our proposal is to always puncture the dc subcarrier at the transmitter. 
Proposal 2: The dc subcarrier at the transmitter side is punctured
3 Conclusion

This contribution addressed the remaining FFS parts stemming from the agreements at the last meeting. To conclude on the remaining issues, the following is proposed:
Proposal 1: Signaling informs the NR receiver as to where the transmitter side DC subcarrier is 
Proposal 2: The dc subcarrier at the transmitter side is punctured


