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Introduction
In the RAN1#103-e meeting, some agreements about initial access aspects related to supporting NR from 52.6 to 71 GHz were obtained as following [1]:
Agreement:
At least when operating with LBT, MCOT is 5ms, including all the gaps inside
Note: Discussions related to further reductions in MCOT due to potential definition of CAPC will be handled separately.
Agreement:
It was identified to further investigate considerations of SSB patterns, if needed, considering:
· Unlicensed band operation if LBT is required for SSB, e.g. SSB cycling transmission within a DRS transmission window.
· Beam switching time between SSB,
· Coverage of SSB
· Multiplexing of SSB with CORESET and UL transmissions
Agreement:
It can be further discussed when specifications are developed if 3GPP specifications should define the relationship between the LBT beam and the transmission beam or leave it as implementation. If such relationship is defined, it can also be further discussed when specifications are developed if ED threshold should be adjusted by the choice of LBT beam and transmission beam.
Agreement:
When LBT mode is used, spatial domain multiplexing of different beams is supported. The LBT requirement (if any) for spatial domain multiplexing of multiple beams can be further discussed when specifications are developed. At least the following can be considered while other LBT considerations are not excluded.
· Leave the LBT behaviour for implementation
· One LBT beam covers all transmission beams
· Multiple LBT beams cover multiple transmission beams
In the RAN#90-e meeting, some objectives of work item on supporting NR above 52.6GHz for both licensed and unlicensed operation have been identified as following [2]：
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
Considering leveraging NR FR2 design to the extent possible [3], this contribution shares some views on initial access aspects supporting NR from 52.6 to 71GHz.
Discussion 
For the initial access procedure on unlicensed spectrum, discovery burst should be confined within a transmission window that starts from the first symbol of the first slot in a half frame. The default and maximum duration of discovery burst transmission window for a UE is a half frame. When operating on unlicensed spectrum, a UE may assume that the periodicity of discovery burst transmission window for initial access is 2 frames. As mentioned above, up to 64 SSB beams, 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP are supported for both licensed and unlicensed operation, thus the 120kHz SCS SSB pattern in NR should be reconsidered especially for unlicensed operation.
[bookmark: _GoBack]Since both LBT mode and no-LBT mode channel access mechanisms are supported for gNB/UE to initiate a channel occupancy in mmWave band, the impact of LBT on initial access should be minimized in order to provide more SSB/DRS transmission opportunities. In the existing 120kHz SCS SSB pattern, at least 32 out of 40 slots in maximum duration of transmission window are occupied for 64 SSBs transmission. MCOT including all the gaps inside is a half frame when operating with LBT. Meanwhile, the minimum periodicity of discovery burst transmission window in the serving cell is also a half frame. Therefore, as to improving discovery burst transmission performance under these restrictions, SSB cycling transmission within a transmission window may be not applicable for LBT based initial access in unlicensed mmWave spectrum. Hence, given scenarios and traffic load in a serving cell, the method that can improve the possibility of successful LBT procedure could be considered.
With the aid of massive antenna arrays and multiple RF chains, a gNB operating in mmWave band normally has the beamforming ability to support multiple concurrent beams for transmission/reception. For directional LBT procedure using a group of non-overlapped or partial overlapped concurrent LBT/sensing beams that only cover one SSB coverage, the LBT results related to different LBT beams may be different, namely the result(s) for certain LBT beam(s) are successful, and the others are failed. Consequently, SSB/DRS may be transmitted on the beam(s) corresponding to the LBT beam(s) with successful LBT result(s). Similarly, a sensing/LBT beam group could cover multiple or all SSBs coverage, then the transmission beam(s) for each SSB/DRS could be generated to only cover partial SSB coverage that overlaps with LBT beam(s) with successful result(s). Accordingly, based on the LBT/sensing beam group, the reliability and efficiency of LBT procedure for SSB/DRS transmission could be increased without additional latency. 
In the operation with LBT, the energy detection threshold for channel sensing is partially determined by single channel bandwidth and the set maximum transmission power over a single channel [4]. However, as noted above, when sensing beam group is utilized, certain SSB/DRS transmission could be performed by gNB on multiple beams. In this case, the maximum transmission power on each transmission beam could be different from that of single beam transmission. Thus, the threshold should be adapted correspondingly.
Proposal 1: Upon LBT based SSB transmission for initial access, the sensing beam group with multiple concurrent LBT/sensing beams could be used to improve the SSB transmission performance.
Proposal 2: For LBT based initial access, transmission beam(s) for certain SSB should be covered by corresponding LBT/sensing beam(s) on which the channel is sensed to be idle.
Proposal 3: The energy detection threshold adaptation procedures for LBT based initial access should take into account the maximum transmission power difference between transmission on a single beam and multiple concurrent beams.
Different from the SSB pattern for 15kHz and 30kHz SCS, there is a one-slot gap between adjacent discovery bursts in 120 kHz SCS SSB pattern. In LBT mode operation, channel access procedures should be performed for a set of transmissions with any gaps greater than 16us. In the limit of MCOT, a gNB should maximize a channel occupancy for initial access to transmit as much SSB/DRSs as possible, especially for the case using Cat4 channel access procedure. Based on the 120 kHz SCS SSB pattern in NR, not only the unallocated symbols in the slot with SSBs but also the gap slots in the SSB pattern should be occupied to ensure the absence of any gaps greater than one symbol. Due to the uncertainty of SSB/DRS transmission starting time resulted from Cat4 channel access procedure, CORESET and PDSCH related to SIB1 with multiplexing pattern 1 could be reasonable choice for channel multiplexing. In addition to discovery burst manner in NR-U, each gap slot in the SSB pattern could be shared to transmit SIB1 related replicas corresponding to SSBs within adjacent slot(s). UE could combine the replicas from different reception occasions to improve SIB1 reception performance. 
Proposal 4: With respect to the 120 kHz SCS SSB pattern for LBT mode operation, CORESET and PDSCH related to SIB1 should be multiplexed with SSB to guarantee the absence of any gaps greater than 16us in the discovery burst set.
Conclusion
This contribution shares our views on initial access aspects supporting NR from 52.6 to 71GHz unlicensed spectrum, and the following proposals are made: 
Proposal 1: Upon LBT based SSB transmission for initial access, the sensing beam group with multiple concurrent LBT/sensing beams could be used to improve the SSB transmission performance.
Proposal 2: For LBT based initial access, transmission beam(s) for certain SSB should be covered by corresponding LBT/sensing beam(s) on which the channel is sensed to be idle.
Proposal 3: The energy detection threshold adaptation procedures for LBT based initial access should take into account the maximum transmission power difference between transmission on a single beam and multiple concurrent beams.
Proposal 4: With respect to the 120 kHz SCS SSB pattern for LBT mode operation, CORESET and PDSCH related to SIB1 should be multiplexed with SSB to guarantee the absence of any gaps greater than 16us in the discovery burst set.
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