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Introduction
At RAN1#86bis, it was agreed that
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

In this contribution we discuss some of the open issues in the above agreement.
Discussion
A control subband is a set of resource blocks in the frequency domain. These resource blocks can either be contiguous or non-contiguous. To simplify the design, it is preferable that a single control channel is within one control subband (and not multiple control subbands). Clearly, the control subband must be wide enough to encompass the largest possible control channel in this case. If frequency diversity is desirable, the resource blocks in a control subband can be spread out in frequency and hence there is no benefit of a control channel spanning multiple control subbands.
Proposal: A control channel is transmitted in one control subband.
Depending on the payload size of a control channel, there could be multiple control channels in one control subband.
Proposal: There could be multiple control channel candidates in a control subband.
The size of a control subband should allow for the largest possible control channel (i.e. the largest combination of DCI payload and aggregation level). It also defines the smallest possible UE bandwidth, i.e. a UE not capable of receiving at least one control subband would not be able to access the system. For lower carrier frequencies, a control subband of approximately 5 MHz seems to be a good choice. For higher carrier frequencies, a somewhat larger control subband of around 20 MHz can be considered as the spectrum allocations in these cases typically are larger. These bandwidths need to be expressed in terms of resource blocks (around 25 RBs @ 15 kHz, 6 RBs @ 60 kHz, etc for lower carrier frequencies, 25 RBs @ 60 kHz, 12 RBs @ 120 kHz, 6 RBs @ 240 kHz, etc).
Proposal: A control subband is in the order of 5 MHz for lower carrier frequencies and 20 MHz at higher carrier frequencies.
Clearly, the UE needs to know where to find its control subband(s). At least one control subband needs to be known from initial access, e.g. the position of a sync signal or indicated in the PBCH, and used for at least delivery of common information (paging, random-access response, etc) although in principle also unicast control information could be provided in this control subband. In essence this control subband would contain the common search space. The other control subbands can be configured on a per-UE basis using RRC signaling and used for delivery of unicast control information (i.e. corresponding to the UE-specific search space).
Proposal: The location of at least one control suband is provided as part of the initial access procedures.
Proposal: The location of the remaining control subband(s) can be configured per UE using RRC signaling.



Conclusion
The following proposals are made:
· A control channel is transmitted in one control subband.
· There could be multiple control channel candidates in a control subband.
· A control subband is in the order of 5 MHz for lower carrier frequencies and 20 MHz at higher carrier frequencies.
· The location of at least one control suband is provided as part of the initial access procedures.
· The location of the remaining control subband(s) can be configured per UE using RRC signaling.

