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1. Introduction
In RAN1#86b, the following agreements [1] on the frequency domain aspects of DL control signaling have been reached: Agreements:
For the frequency-domain aspects:
· A UE monitors for downlink control information in one or more “control subband”
· This does not preclude that UE may receive additional control information elsewhere within or outside the control subband in the same or different OFDM symbol(s)
· FFS: One DCI message is transmitted within one control subband.
· A “control subband” is smaller than or equal to the carrier bandwidth (up to a certain limit) 
· FFS if a “control subband” is non-contiguous and/or contiguous in the frequency domain. 
· A “control subband” consists of an integer number of RBs/PRBs in the frequency domain
· FFS: multiplexing of multiple control channels in a subband



This contribution presents our view on the further details on frequency domain aspects of NR DL control signaling, specifically those aspects listed in the above FFS are discussed. The time domain aspects of NR DL control signaling are further discussed in [2], and overall DL control signaling and DMRS design aspects are addressed in [3].
2. Discussion
[bookmark: p7]The terminology “control subband” discussed in RAN1#86b has not been officially defined in RAN1, although several important aspects of “control subband” have been agreed as in the above agreements. Given the current agreements, the concept of control subband resembles that of EPDCCH-PRB-set on which the search space of EPDCCH is defined. If we reuse the principle of EPDCCH-PRB-set, control subband can include a set of PRBs in the frequency domain which includes an integer number of PRBs and can be continuous or non-continuous in frequency domain depending on higher layer configuration. It should be noted that in contrast to EPDCCH-PRB-set, the number of OFDM symbols in control subband used for control channel transmission, i.e., time domain dimension of control region in control subband, should be also configurable [2]. Given the similar principle of control subband with EPDCCH-PRB-set, a search space of NR PDCCH is defined in one control subband, and UE can be configured with multiple “control subbands”. As a result, one DCI message allocated in one search space is naturally transmitted within one control subband. 
[bookmark: p1]Proposal 1: Reusing the principle of EPDCCH-PRB-set as the definition of control subband, a search space of NR PDCCH is defined per control subband. Accordingly, one DCI message is transmitted within one control subband. 
Given the above proposed definition of control subband which is similar to EPDCCH-PRB-set, the control subband can contain a number of PRBs which can be contiguous or non-contiguous in frequency domain depending on the high layer configuration.
[bookmark: p2]Proposal 2: Control subband can be configured by high layer, and the PRBs thereof in frequency domain can be contiguous or non-contiguous.
Based on above discussion, a search space of NR PDCCH can be defined per control subband. Due to different service requirements in NR, control channel design, including the multiplexing of multiple control channels in a control subband shall also take into account these requirements, such as control channel transmission/reception latency, potential beamforming benefits from localized transmission, and frequency diversity benefits from distributed transmission etc. The latter two aspects have already been supported by EPDCCH, we believe they should be also considered by NR PDCCH design.  
[bookmark: p3]Proposal 3: As part of search space design, multiplexing of multiple control channels should take into account the potential support of low latency, localized and distributed transmission.
3. Conclusions
Our proposals in this contribution are summarized as follows.
Proposal 1: Reusing the principle of EPDCCH-PRB-set as the definition of control subband, a search space of NR PDCCH is defined per control subband. Accordingly, one DCI message is transmitted within one control subband. 
Proposal 2: Control subband can be configured by high layer, and the PRBs thereof can be contiguous or non-contiguous in frequency domain.
Proposal 3: As part of search space design, multiplexing of multiple control channels should take into account the potential support of low latency, localized and distributed transmission.
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