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Introduction
The NR Study Item was completed and closed in RAN plenary meeting#75 where the TR 38.802 was approved and is available in [1]. The NR Work Item was also approved in [2] where the WI targets meeting both eMBB and URLLC related 5G requirements in Rel-15. The design of DL control channel is an essential part of the WI.

[bookmark: _GoBack]Downlink control channel needs to support a range of payload sizes to handle different control signaling messages as well as a range of code rates to enable different channel conditions. In LTE, blind detection is used to support this flexibility. In this contribution we discuss some aspects of blind detection.

Discussion
Blind decoding of PDCCH candidates and DCI formats is used in LTE. This principle can advantageously be reused in NR although the number of blind decoding attempts should preferably be kept low. In LTE, the number of different DCI formats are fairly large and many of them differ in payload size with just a few bits. One possibility to simplify this structure could be to define a relatively small number of DCI payload sizes (e.g. 30, 60, 90 bits, possibly depending on the UE bandwidth) and have a small header of a few bits indicating how the remaining bits should be interpreted (Figure 1).
Proposal: Support a small number of DCI payload sizes. A header in the DCI indicates how to interpret the remaining bits.
[image: ]
[bookmark: _Ref465771147]Figure 1: Example of a DCI message.
The aggregation level of a downlink control channel indicates the amount of physical resources spent on transmitting the coded DCI, i.e. different aggregation levels can be used to vary the code rate and support link adaptation of the control channel. To blindly detect the aggregation level, which includes obtaining a channel estimate using the DM-RS associated with a particular control channel candidate, it is preferable if there is some form of hierarchical structure of the control channels as shown at the top of Figure 2. This way, the channel estimate for aggregation level n+1 can be obtained from the channel estimated for the two underlying control channel candidates for aggregation level n, thereby possibly simplifying the UE implementation. That is in-line with the agreement already made as follows:
· For one UE, the channel estimate obtained for one RE should be reusable across multiple blind decodings involving that RE in at least the same control resource set and type of search space (common or UE-specific).

Therefore, we propose the following:
Proposal: Adopt a nested structure of aggregation levels.

[image: ]
[bookmark: _Ref465772198]Figure 2: Hierarchical structure of aggregation levels (top), random structure of aggregation levels (bottom).

Conclusion
It is proposed to
· Support a small number of DCI payload sizes. A header in the DCI indicates how to interpret the remaining bits.
· Adopt a nested structure of aggregation levels.
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00=downlink assignment,

01=uplink grant,

10=reconfiguration,

11=...

Resource allocation, MCS, 

HARQ parameters, etc

Limited granularity in size (e.g. 30, 60, or 90 bits)
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