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Introduction
To identify and evaluate solutions and techniques for next generation wireless systems operating on unlicensed bands e.g. 5GHz, 37GHz, 60GHz, at RAN-76, a new study item on NR-based Access to Unlicensed Spectrum was approved [1]. For efficiently utilizing the large amounts of unlicensed spectrum available worldwide in different scenario, both licensed assisted to access unlicensed operation and standalone are considered for NR.

In Ran1#92bis meeting, some of the agreements related to frame structure design for NR-U were drawn as follows:

Agreement:
· NR-U supports both Type-A and Type-B mapping already supported in NR 
· Additional starting positions and durations are not precluded
· For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if an SS block design/RMSI/OSI with 60KHz SCS is needed 
· Impact on MIB and SIB1 content 
· Need for use of ECP for 60KHz
· RACH design with 60KHz SCS in addition to options currently part of NR
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS
· Study supporting more than one switching points within a TxOP
· FFS the LBT requirement for each DL/UL data/control burst in the TxOP

In this contribution, some general considerations on flexible starting position related issue for NR unlicensed (NR-U) are provided for discussion. The related PDCCH monitoring overhead reduction issue is discussed as well.
[bookmark: _Ref228947482]Discussion 
To guarantee fair coexistence between LTE LAA and Wi-Fi systems, channel access procedures in 5GHz band for DL and UL transmissions in LTE LAA have been evaluated and specified in Rel-13 and Rel-14. In LTE, similar to the WiFi random backoff mechanism, a listen before talk (LBT) Cat.4 (LBT with random back-off with variable size of contention window) was accepted for LTE LAA/eLAA DL and UL channel access to ensure fairness of co-existence with WiFi systems. These kinds of carrier sensing mechanisms should be the starting point to study the coexistence method with fairness between NR-U deployments and WiFi systems. The NR-U LBT mechanism should be further studied to satisfy the coexistence requirement taking into accountNR-U new features, since NR also supports higher frequency bands like 60 GHz unlicensed spectrum. Efficient LBT methods for NR in large bandwidth unlicensed spectrum should be studied.
Proposal 1: The LAA/eLAA LBT scheme should be a start point for studying the NR-U LBT mechanism.

The LTE eNB or UE may start to access the unlicensed spectrum in any subframes. For LTE, the start and end points for UL and DL transmission in unlicensed spectrum are fixed. It was agreed that LTE could start transmission in unlicensed spectrum for both DL and UL at slot boundaries of every 0.5ms.  But, the time of ending LBT when it detects the channel to be idle can be at any time instance. This ending time instance may not matching with the slot boundaries. Therefore, the time period between the end of LBT and actual start of transmission is wasted. It affects the frequency utilization efficiency for LTE in unlicensed spectrum.

In NR licensed spectrum, it was agreed to support a flexible frame structure, in a similar way to the support of semi-static UL/DL configuration and dynamic slot formation indication in NR licensed spectrum. The PDSCH and PUSCH can be scheduled and transmitted with a flexible duration and with flexible starting/ending points, with granularity as small as one OFDM symbol. To improve the frequency utilization efficiency, this kind of flexible frame structure and flexible scheduling in NR licensed can be applied in unlicensed bands with some modification or improvement. To enhance NR-U channel access with a much finer granularity, RAN1 should support the flexible non-slot structure with the duration range from 1-14 symbols.   
Proposal 2: NR-U should support the flexible non-slot structure with the duration range from 1-14 symbols.

One issue need to be consider is that allowing a flexible duration and with flexible starting/ending positions requires the UE to monitor PDCCH more often by configuring a smaller PDCCH monitoring period. It results in higher power consumption for UE monitoring the PDCCH. 



                                                     Fig. 1. Frame structure of NR-U
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As shown in Fig. 1, there are 4 possible starting positions at the first slot which are related to LBT results. When the carrier sensing result for NR-U is idle, NR-U can transmit data via unlicensed spectrum. Four times PDCCH monitoring to learn the LBT result are required for NR-U with the configured PDCCH monitoring period (PMP). It results higher power consumption for monitoring. The related signal can be designed to let NR-U UE skip the PDCCH monitoring. As shown in Fig.1, the NR-U UE skips the PDCCH monitoring duration (PMD) 4 after it knows the data transmission covering the resource duration from PMD 3 to PMD4. Similarly, if resource duration from PMD5 to PMD8 are all covered by NR-U data duration, the NR-UE can be notified by signal that the monitoring of PDCCH for durations 6, 7, and 8 are all skipped.

Proposal 3: The related signal can be designed to let NR-U UE skip some of the pre-configured PDCCH monitoring for reducing the power consumption.

Conclusions
In this contribution, we share some views on starting transmission point related to NR in unlicensed spectrum. Above all, the proposals are summarized as follows.
Proposal 1: The LAA/eLAA LBT scheme should be a start point for studying the NR-U LBT mechanism.
Proposal 2: NR-U should support the flexible non-slot structure with the duration range from 1-14 symbols.
Proposal 3: The related signal can be designed to let NR-U UE skip some of the pre-configured PDCCH monitoring for reducing the power consumption.
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