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1 Introduction
During RAN #87 meeting the following agreements were made on downlink control signaling:
Agreements [1]
· The time/freq. resource containing at least one search space is obtained from MIB/system information/implicitly derived from initial access information
· Time/freq. resource containing additional search spaces, can be configured using dedicated RRC signaling

· Other solution is not precluded
· The reference signals in at least one search space do not depend on the RNTI or UE-identity

· FFS: The reference signals in at least an additional search space do not depend on the RNTI or UE-identity

· FFS: For one UE, there is the case the channel estimate obtained for one RE is reusable across multiple blind decodings involving that RE
· In an additional search space, reference signals can be configured, FFS: explicitly or implicitly
Agreements [2]
· At least for single-stage DCI design:

· A control resource set (formerly called control subband) is, in the frequency domain, a set of PRBs within which the UE attempts to blindly decode downlink control information

· The PRBs may or may not be frequency contiguous

· A UE may have one or more control resource sets

· Working assumption: One DCI message is located within one control resource set

This contribution focuses on the use of the common search space in NR considering flexibility requirements and support for beam-based systems. Issues related to the UE-specific search space are addressed in a companion contribution [1].
2 Discussion
LTE PDCCH supports both common and UE-specific search space.  The common search space is used for transmissions such as system information broadcast, paging, random access response, and MBMS notifications. In connected mode, the UE monitors the common search space only on the PCell using non-UE-specific RNTIs such as SI-RNTI, P-RNTI and RA-RNTI.  
The NR can have similar control signaling transmissions that motivate monitoring of a common search space on at least one control resource set configured for the UE. It is agreed at RAN1#87 that the time and frequency resource containing at least one search space is obtained from MIB/system information or implicitly derived from initial access information. In a companion contribution [2] it is proposed to introduce a notion of “default” control resource set that may be used at least for low power operation in idle and inactive modes, and from which “supplemental” control resource sets can be configured for the UE. In this context, the “time and frequency resource” referred to by this agreement can be considered as a default control resource set, and the search space is a common search space. 
NR is required to support a range of different UE types, services and configurations. The use of a unique common search space for all UEs may be sub-optimal from the perspective of the network. Therefore, NR design should allow for the definition of multiple control resource sets supporting a common search space within the system bandwidth.
To achieve this, it is envisioned that the default control resource set used in connected mode could be determined from the PRACH configuration selected by the UE based on service type, desired numerology, and/or capabilities [3]. More specifically, after transmission of PRACH the UE may attempt reception of random access response on the common search space in a control resource set configured for the corresponding PRACH configuration. The set of PRACH configurations to select from is provided by system information.
Assignment of different default control resource sets (and common search spaces) to different UE’s can also realized by reconfiguration using dedicated RRC signaling after completion of initial access, at the cost of additional latency.
Proposal 1: It should be possible that different UEs monitor the common search space on different control resource sets.
In a multi-beam system, transmission over a specific beam cannot in general reach all UE’s under coverage. For broadcast transmissions such as notification of system information change, the network can employ repetition in the time domain to ensure that all UE’s decode at least one transmission. On the other hand, this approach is less practical if a transmission is directed to a specific UE (e.g. with C-RNTI) or if TPC commands over the common search space are supported. For such transmissions the network should transmit only in a specific beam suitable for the UE, and/or the UE should monitor the common search space only during time periods when a specific beam is used, or (expressed differently) monitor a beam-specific common search space. The latter approach has the benefit of potentially reducing power consumption at the UE.
Proposal 2: Consider common search space with restriction in time domain to support efficient UE operations in multi-beam systems
· Restriction in time domain may be in terms of subset of slots and/or time symbols
There is need for UE and network to be synchronized on which beam to use for such transmissions, i.e. the “active” beam. Due to blockage at higher frequencies this beam may need to be switched rapidly to avoid link failure. Some mechanisms may be considered to achieve this. For example the UE can measure and report the quality of all configured downlink beams. The measurement of common search space can be simpler than CSI, e.g. a detected energy level indicator. When a beam blockage occurs, the network may configure a common search space switch based on UE request or the beam measurement feedback.

Proposal 3: Study mechanisms for robust reception on the common search space in presence of beam blockage.
3 Conclusion
This contribution discussed the common search space of the downlink control channel for NR. The following proposals are made:
Proposal 1: It should be possible that different UE’s monitor the common search space on different control resource sets.
Proposal 2: Consider common search space with restriction in time domain to support unicast transmissions in multi-beam systems

Proposal 3: Study mechanisms allowing the UE to continue receiving on the common search space when beam blockage occurs.
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