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Introduction
At RAN1#86bis, it was agreed that
NR should support
· UE/PDCCH-specific DM-RS for PDCCH reception. At least for beamforming, UE may assume same precoding operation for PDCCH and associated DM-RS for PDCCH.
· FFS: DM-RS is PDCCH-specific and/or UE-specific
· Shared/Common RS for PDCCH reception
· Whether this sharing will be transparent to UE is FFS
· FFS: Whether UE may assume the same precoding operation between RS and PDCCH
· FFS: QCL between antenna ports for PDCCH demodulation
· Tx diversity supported. Which scheme/how FFS

In this contribution we discuss some of the open issues in the above agreement.
Discussion
Beamforming of the downlink control channels should be supported by NR. To suppress interference between different beams intended for different UEs, different reference signal sequences are needed for the different beams. Furthermore, to allow for mobility between transmission points being transparent (invisible) to the UE, it is beneficial if the reference signal sequence do not depend on the specific transmission point from which it is transmitted. This can be achieved by making the reference signal dependent on the UE identity (e.g. the C-RNTI which is assumed to remain unique within the area covered by L1/L2 mobility) or by configuring the reference signal identity in the UE. 
In addition, there is a need to be able to transmit control signaling to a UE when it does not yet have an identity or has been configured with a reference signal identity. Clearly, the reference signal sequence cannot depend on the UE identity or a configured identity in these cases. Instead, it can be linked to some a priori known quantity, e.g. a cell identity or derived from the synchronization signal. Typically, this quantity is common to multiple UEs, implying that there might be some limitations on which UEs that can be addressed in different beams, but this is a minor issue as non-UE-specific transmissions are typically used as part of the initial access of a UE or when addressing a set of UEs.
Conclusion
· Reference signals for downlink control signaling intended for a single UE should 
· depend on the UE identity (e.g. C-RNTI) or a configured identity
· not depend on the identity of the transmission point from which the transmission occurs.
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