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1. Introduction
In the RAN#86b meeting the DL control channel design was discussed from the perspective of resources allocation, structure and contents. Specifically agreements [1] were reached on operation within control subbands for UE. For further discussions it is important to consider the allocation of resources for DL control signals in a beam-centric from UE’s perspective. This submission discusses ways in which different types of control information may be signalled in NR.
2. DL control information signalling
i. Beam centric 

Unlike LTE where the control signals are broadcasted, NR may consider transmitting DL control signals on beams. This could be done in multiple ways as described below.
a. Beams may sweep through the control region which may contain multiple symbols. Subsequently symbols carrying the shared channel may be transmitted as shown in Figure 1. The advantage of this scheme is that latency is less in decoding important control signalling related to paging, RACH, etc.
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Figure 1: Control information transmitted on beams followed by shared channel  transmission
b. Another possible transmission technique is shown in Figure 2 where each beam may cover a block of multiple symbols containing control and shared channel resources. The beam may sweep through several such control and share channel resources. The advantage of this scheme is the reduced latency between a control and data resource.
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Figure 2: Beam sweeps through blocks of control and shared channel symbols 
Note that in the two scenarios described above, multiple UL symbol resources may be assigned and the DL beam may sweep through those symbols.
A UE-specific DCI may be signalled in one or more beams (repeatedly) depending on the NR-Node’s knowledge of the UE’s location. Similarly, some of the common control signalling such as paging may be repeated on all the beams. 
Observation 1: NR should consider defining the control signalling resources in a beam centric manner to enable more detailed design of the DCI

ii. Operation in subbands

It was agreed [1] that control information will be signalled in subbands to limit the processing power requirement at the UE and the blind decoding space. UE-specific DCI may be signalled only in certain subbands that the UE is configured to operate in. In order to ease the UE’s front end requirements, it would benefit to signal the common control DCI in the same or adjoining subbands of the subbands configured to carry the UE-specific  DCI. In this respect multiple common control signalling subbands may be configured through the bandwidth to work with different subbands configured for UE-specific DCI.
Observation 2: Common control signalling region must be tied to UE-specific control subbands to take limit front processing in the UE 
3. Conclusion

Observation 1: NR should consider defining the control signalling resources in a beam centric manner to enable more detailed design of the DCI
Observation 2: Common control signalling region must be tied to UE-specific control subbands to take limit front processing in the UE 
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