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1 Introduction

In RAN1#86bis, L1/L2 control channel design has been discussed, and some agreements were reached as:
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 further discuss the consideration of NR DL control signaling based on the above agreement.
2 Discussion
Considering the diversity gain of control channel in NR, especially in wider frequency support in 5G bands, the downlink control information could be distributed in one or more control sub-band or sub-areas in the entire frequency range. That could make the control signaling quite flexibly arranged, or quite distributed. 
Considering the implementation of 5G system, the new system will not happen in one day and replace legacy LTE system suddenly, as many legacy LTE UE will exist in the network for a longer time. Means, along with the development of new system, the legacy LTE and 5G system will co-exist during the transitional stage. One way of co-existence is that some hot spot areas are covered by both 5G or/and LTE, and other areas may only be covered by LTE. Such circumstance is very much similar like the 2G to 3G, 3G to 4G LTE evolution. That means the UE supports 5G will also need to inter-operate between LTE and 5G system. 

Like in LTE system, the inter-system operation could be tighter or looser, all depends on how much system information is exchanged. Especially for looser inter-system operation, the UE may have to re-select the network to camp on 5G system. In such case, the UE need to know the exact accurate system control information, such as the system broadcasting, reference signal and others. For tighter inter-operation, if the control information areas in 5G changes very flexibly, then either the information exchange between systems will need to be very frequently, or the control mechanism could be very complex and challenging especially considering fault-tolerant mechanism. 
To make the UE smoothly and simply inter-operate between LTE and 5G, it should be understood that at least partial essential system information should explicitly exist in one or more common control channel region for easier access. 
Thus we observe that:
Observation 1: Considering system inter-operation, some downlink control information should explicitly exist in one or more common control channel region.
Such common control channel region is a “cell-centric” design. However, we also understand NR should have more flexible way or flexible resource to contain control information as we agreed in last RAN1 meeting. To realize this, design more control information regions could be one way, and even such like “UE-centric” design is also possible [1]. But before UE changes its monitoring or measurements to 5G flexible control information region, the UE has to access the common control information region to get the necessary system information especially when the UE initially access the system, e.g. where and how the flexible control information region is placed in the system. 
Then we further observe:

Observation 2: The common control channel region should contain the information of flexible control information region, e.g. the distribution of flexible control information resource, etc. 
Only after those designs, the flexible control information like “UE-centric” design and other flexible way could be robustly implemented. 
Thus we further suggest:

Proposal 1: NR DL control information should be designed as common control information/channel and flexible control information/channel. 
Proposal 2: Consider how to design the common control channel region before jumping to flexible control information design, e.g. “UE centric” way. 
3 Conclusion

In this contribution, we further discuss the consideration of NR DL control signaling based on the agreement in last RAN1 meeting, and further has the following observations:

Observation 1: Considering system inter-operation, some downlink control information should explicitly exist in one or more common control channel region.
Observation 2: The common control channel region should contain the information of flexible control information region, e.g. the distribution of resource, etc.

According to above observations, we further suggest:
Proposal 1: NR DL control information should be designed considering both common control information/channel and flexible control information/channel. 
Proposal 2: Consider how to design the common control channel region before jumping to flexible control information design.
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