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1. Introduction
In RAN1 #92bis [1], the following agreement was made: 
 Agreement:
· Study the design changes needed to support the following channels/signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· DL and UL reference signals applicable to the operational frequency range






In this contribution, we will discuss about the transmission of downlink physical channels for NR-U operation.

2. Detection of Downlink Transmission
To ensure fair resource sharing between devices in unlicensed band operation, Listen-Before-Talk (LBT) procedure is adopted as a sharing mechanism for enabling the coexistence between LTE-based LAA/eLAA and Wi-Fi. Therefore, it is reasonable to choose LBT procedure as a start point in NR-U. On the other hand, once a device obtain a downlink transmission opportunity (TXOP) via LBT, the device should transmit PDCCH/PDSCH as early as possible to efficiently utilize the resources. Thus, it is important for NR-U to support a flexible frame structure that enables PDCCH/PDSCH transmission to start at potentially any symbols. Current NR frame structure design is very flexible and can readily be adopted for unlicensed use. Such flexibility allows a device can therefore potentially start its PDCCH/PDSCH transmission at any symbol in a slot once it obtains a downlink TXOP via LBT. However, this flexibility also presents a challenge to the UE to detect the beginning of a downlink transmission. The problem is exacerbated in NR due to the absence of CRS that can be used in LAA for downlink transmission detection.

Observation 1: The detection of downlink transmission is a challenging task for the UE for NR-U operation due to the flexible starting point of the transmission opportunity.

A potential solution for downlink transmission detection is to configure the UE to perform frequent CORESET monitoring to detect the leading PDCCH of a downlink TXOP, as shown in Figure 1. The configuration of frequent CORESET monitoring should preferably limit the search space to avoid high complexity from the blind detections. After the leading PDCCH of a downlink TXOP is detected, the UE can switch to less frequent but more complicated PDCCH monitoring.
Proposal 1: NR-U should support efficient frequent CORESET monitoring for downlink transmission detection. 

[bookmark: _GoBack]Alternatively, the downlink TXOP can be preceded with a preamble that can be easily detected by the UE using a correlator. Then, PDCCH/PDSCH will be transmitted after the preamble, as illustrated in Figure 2. The preamble may be universal that all devices use it for the same purpose of downlink transmission detection. The tradeoff between the overhead of such preamble and UE’s complexity saving needs to be carefully studied for NR-U.
Proposal 2: NR-U should evaluate the benefit of employing a preamble preceding a downlink TXOP for downlink transmission detection.


[bookmark: _Ref510632236]Figure 1: Frequent CORESET monitoring for detecting the beginning of downlink TXOP



Figure 2: Preamble for detecting the beginning of downlink TXOP


3. Conclusion
In summary, we have the following observations:
Observation 1: The detection of downlink transmission is a challenging task for the UE for NR-U operation due to the flexible starting point of the transmission opportunity.

Based on the observation, we propose that
Proposal 1: NR-U should support efficient frequent CORESET monitoring for downlink transmission detection.
Proposal 2: NR-U should evaluate the benefit of employing a preamble preceding a downlink TXOP for downlink transmission detection.

4. References
[1] [bookmark: _Ref481596356][bookmark: _Ref481781528][bookmark: _Ref481782557][bookmark: _Ref510782313]3GPP RAN1 #92bis, “Chairman's Notes RAN1 92bis final”, Sanya, China, April 2018.
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