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Introduction
NR system in frequency range from 52.6GHz to 71GHz will operate over unlicensed spectrum potentially coexisting with multiple other systems which can be any combination of other NR systems or WiGig systems (IEEE 802.11ad/ay). Although it is desirable to reuse the current NR specification to minimize changes with respect to NR, some changes would be needed with consideration of coexistence issue on larger bandwidth in the frequency range from 52.6GHz to 71GHz. In this contribution, we discuss and provide an option for NR operation on this high frequency band.
[bookmark: _Ref178064866]Discussions 
Current NR specification supports scalable subcarrier spacing of kHz. With FFT size of 4096, this can support up to 400MHz channel bandwidth which is sufficient for most potential spectrum candidates in up to FR2. However, for higher frequency band than the FR2, larger subcarrier spacing might be needed to compensate potential phase noise effects on this frequency region. It is well known that larger subcarrier spacing leads to larger carrier bandwidth size and smaller symbol duration for a given FFT size. In addition, operation with large carrier bandwidth may require high sampling frequency on transmitter and receiver implementation which can increase the hardware complexity, especially in the UE side. Thus, several aspects should be carefully considered to determine the carrier bandwidth and/or subcarrier spacing. In our companion paper [1], which provides initial views on the required changes to support NR above 52.6GHz, the use of new subcarrier spacing 240kHz or 480kHz and the corresponding carrier bandwidth up to 800MHz (considering sampling frequency/complexity) or 1600MHz are considered for the NR operation on this frequency band. 

By adopting new SCS values of 240kHz or 480kHz to handle phase noise effects with consideration of potential UE complexity, maximum carrier bandwidth of 800 MHz can be considered for NR in frequency ranges above 52.6GHz.

In unlicensed spectrum above 52.6GHz, multiple NR carriers may coexist within a single nominal channel bandwidth of other incumbent RATs, e.g., WiGig operating in corresponding unlicensed band. Access on this spectrum is required to ensure fair coexistence with other incumbent RATs according to the regulatory requirements in the corresponding bands [2]. An appropriate channel access design, including LBT, is the key to allow a fair coexistence in all the NR deployment scenarios on unlicensed band. Within a single nominal channel bandwidth of other RAT which coexists with NR over above 52.6GHz band, some metrics for the channel availability such as COT or LBT results can be identical over the multiple NR carriers belonging to the nominal channel bandwidth of other incumbent RATs. 
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[bookmark: _GoBack]Figure 1. Example of the coexistence between NR and WiGig

For example, when NR coexists with WiGig having 2.16 GHz nominal channel bandwidth, more than two carriers of NR (its channel bandwidth is configured to 800 MHz or less than that) may be aligned to 2.16 GHz as shown in Figure 1. In this example, the channel availability for NR carriers within a WiGig bandwidth may be the same in a certain instance and the corresponding control signals for them can be seen as a duplicate.

Within the frequency band corresponding to the nominal channel bandwidth of other RAT which coexists with NR above 52.6GHz, some control information (e.g., data scheduling availability) for multiple NR carriers may be identical. 

In Rel-16 NR-U, the UE is expected to receive the control signals related to COT and/or data transmission availability (based on LBT results) by DCI format 2_0. For the NR on unlicensed band above 52.6GHz, the same control mechanism and signalling would be expected to be used. Meanwhile, for multiple NR carriers aligned to wider channel bandwidth of other RAT, e.g., WiGig, the control signalling may not be required per each of the NR carriers as described. Therefore, potential reduction of such duplicated control signalling overhead would need to be studied for better spectrum utilization of NR. As one of the candidates, it can be considered to introduce a concept of carrier-group composed of multiple NR carriers (desirably belonging to a same channel bandwidth of other RAT), which share the control information such as COT, LBT related results, and data scheduling availability. With this carrier grouping, it is sufficient to receive the control information by one of the carriers within a same carrier-group, and as a result, the amount of control signalling overhead can be reduced. 

It is noted that there is no need to restrict the configuration for the carrier-group to the case of coexistence with WiGig. For the NR operation with multiple carriers, for example, DL/UL data scheduling with unit of the carrier-group could be beneficial in terms of reducing control overhead as well. Therefore, this carrier-group based operation would have advantages with respect to the controllability of channel access or DL/UL data scheduling for NR unlicensed band operation coexisting with multiple other systems in frequency range above 52.6GHz. 

1. Consider carrier-group based operation for NR unlicensed band in frequency range above 52.6GHz, with consideration of multi-RAT coexistence as well as control signalling efficiency.
Conclusion
In this contribution, we briefly discussed some aspects to NR operation with multiple carriers in unlicensed spectrum above 52.6GHz, and the following observations and proposal are provided: 

1. [bookmark: _In-sequence_SDU_delivery]By adopting new SCS values of 240kHz or 480kHz to handle phase noise effects with consideration of potential UE complexity, maximum carrier bandwidth of 800 MHz can be considered for NR in frequency ranges above 52.6GHz.
Within the frequency band corresponding to the nominal channel bandwidth of other RAT which coexists with NR above 52.6GHz, some control information (e.g., data scheduling availability) for multiple NR carriers may be identical.
1. Consider carrier-group based operation for NR unlicensed band in frequency range above 52.6GHz, with consideration of multi-RAT coexistence as well as control signalling efficiency.
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