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Introduction
In the RAN1#104-emeeting, some agreements about initial access aspects related to supporting NR from 52.6 to 71 GHz were obtained as following[1]:
Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported
Agreement:
For CORESET#0 and Type0-PDCCH search space configured in MIB:
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz
· Support at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz.
· FFS: Supporting additional values
· FFS: Supported values for SSB to CORESET#0 offset RBs
· If 480kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz
· If 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz
· If 240 kHz SSB SCS is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {240, 120} kHz
· FFS: any other combinations between one of SSB SCS (120, 240, 480, 960) and one of CORESET#0 SCS (120, 480, 960)
· FFS: initial timing resolution based on low SCS (120 kHz) and its impact on the performance of higher SCS (480/960 kHz)
Considering maximum reusing the existing NR FR2 design [2], this contribution shares some views on initial access aspects supporting NR from 52.6 to 71 GHz.
Discussion
For the initial access procedure with LBT in NR-U, discovery burst set is confined within a discovery burst transmission window (DBTW) that starts from the first symbol of the first slot in a half frame. DBTW may accommodate the additional transmission positions for deferred SSBs due to LBT failure.
Although SSB might be transmitted in a short control signalling fashion, the total duration of the SSB transmission should be less than 10ms within an observation period of 100 ms according to HS EN 302 567 [3]. At least for existing case D 120 kHz SCS SSB pattern comprising up to 64 SSBs in FR2, this restriction on duty cycle could not be satisfied under the default SSB transmission periodicity of 20ms. In comparison with the specification of physical layer procedures for NR-U [4], there are still some necessary details for channel access to be discussed and revised based on EN 302 567 in mmWave band, such as the limits on the use of short control signalling transmissions and the potential maximum gap in a COT. Based on above, similar to that of NR-U, DBTW should be supported as a method to improve the SSB transmission performance with LBT at least for 120 kHz SCS. To simplify the UE’s implement for obtaining the SIB1 and other related informationin addition to SSB, discovery burst (DB) in mmWave operation should also include CORESET#0 for PDCCH scheduling PDSCH with SIB1, PDSCH carrying SIB1 and/or non-zero power CSI-RS at least.
Proposal 1: DBTW should be supported at least for 120 kHz SSB SCS in mmWave unlicensed band that requires LBT.
Proposal 2: Discovery burst (DB) in mmWave operation should include CORESET#0 for PDCCH scheduling PDSCH with SIB1, PDSCH carrying SIB1 and/or non-zero power CSI-RS at least.
For the region where LBT is not mandated, depending on certain scenarios, DBTW may be not essential to subsequent transmission considering system overhead and interference severity. However, when the high pathloss and high directivity of beamforming signal in mmWave band is not sufficient to generally avoid potential serious interference to intended transmission as well as the ongoing transmissions on shared spectrum, LBT procedure still could be utilized for LBE operation to guarantee the fair co-existence with other RATs. Therefore, if certain mechanism for enabling/disabling DBTW is applied, DBTW indication combined with candidate SSB indices and QCL relation indication is necessary at least for UEs in the serving cell.
In consideration of supporting UEs performing initial access, DBTW indication carried in the MIB could be a candidate solution, since these UEs do not have any prior information on DBTW. As agreements mentioned above, configurations in MIB for SSB and CORESET#0 with the same SCS are supported at least for 120 kHz SSB SCS and potential 480/960kHz SSB SCSs. At least SSB and CORESET#0 multiplexing patterns, and CORESET#0 configurations in Rel-15/16 are supported for SSB and CORESET#0 with 120 kHz SCS. Under the constrictions on DBTW indication, such as PBCH payload size, DBTW duration and the number of PBCH DMRS sequences, there is a reasonable prospect that the subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset bits in MIB content could be reused in a similar fashion as NR-U. Compared with that of NR-U, due to the requirement of narrower beam for compensating high pathloss in mmWave band, the choice of Q value may be limited, such as the 32 and 64. Further, based on the pending conclusion about CORESET#0 configuration with high SCSs other than 120 kHz SCS, the MSB of controlResourceSetZero also may be reused as an indication bit. Thus, DBTW enabling/disabling and Q value could be jointly indicated in MIB.
Proposal 3: The indication of Q value in NR-U should be reused to indicate DBTW enabling/disabling and Q value jointly at least for 120 kHz SSB SCS.
[bookmark: _GoBack]If DBTW is enabled for all SSB transmission based on LBT procedure, the corresponding SSB pattern should be designed elaborately to provide enough candidate SSB positions and meet related constrictions on DBTW at the same time. For the existing 120 kHz SCS SSB pattern in NR, 32 out of 40 slots in maximum duration of DBTW are occupied for 64 SSBs transmission. And MCOT including all the gaps inside is a half frame. Consequently, legacy cycling transmission for all SSBs in NR-U, i.e. at least two candidate SSB positions within a DBTW for each SSB transmission, is not applicable to this case. There are two alternatives available for DBTW and SSB pattern to realize candidate SSB cycling without extending the maximum DBTW duration. The first, given SSB transmission periodicity larger than 10 ms, an additional transmission window with the maximum duration of 5ms in the same half frame of the next frame could be introduced for candidate SSBs indexed from 64 to 127. UE could obtain the indication of additional window together with DBTW enabling/disabling indication. The second, with the aid of massive antenna arrays and multiple RF chains, a gNB normally has the beamforming ability to support multiple beams in parallel. Hence, spatial multiplexing of concurrent LBT procedures which may be followed by corresponding transmission in different directions could increase the performance of SSB transmission. For example, assuming two concurrent DBTWs related to SSBs indexed from 0 to 31 and from 32 to 63 respectively in SDM mode, each window comprises 64 candidate SSBs for up to 32 actually transmitted SSBs in a cycling transmission way.
Proposal 4: Additional discovery burst transmission window in the adjacent frame could be considered as a method of cycling SSB transmission.
Proposal 5: With concurrent spatial multiplexing DBTWs, all SSBs could be transmitted in a cycling transmission fashion.
With regarding to the mechanism for enabling/disabling DBTW, the applicability of DBTW should rely on the statistical characteristic of interference on shared spectrum, or the probability of serious interference occurrence. Therefore, based on certain metric, such as LBT result, RSSI and channel occupancy, long term sensing could be a valid approach to deciding whether DBTW is enabled or not. Since each SSB transmission beam has certain directional coverage, through directional LBT procedure or quasi-omni-directional LBT procedure corresponding to one or multiple SSB transmission beam, gNB can sense the interference from certain direction(s). Consequently, according to the results of directional long term sensing, the usage of DBTW could be determined and indicated per SSB/beam. From the perspective of gNB, if the number of SSBs needing DBTW is greater than certain threshold, DBTW should be used for all SSBs transmission to accommodate the LBT failures with high probability due to consistent or frequent interference in congested scenario. Otherwise, DBTW could be only applied to few SSB transmission, or even be disabled for all SSB transmission, because in a statistical sense, few interference or no interference with energy exceeding threshold is detected in certain direction(s). 
Proposal 6: The long term sensing could be considered as an approach to mechanism for enabling/disabling DBTW. 
Proposal 7: The application of DBTW for SSB transmission could be indicated per SSB/beam.
Conclusion
This contribution shares our views on initial access aspects supporting NR from 52.6 to 71 GHz unlicensed spectrum, and the following proposals are made:
Proposal 1: DBTW should be supported at least for 120 kHz SSB SCS in mmWave unlicensed band that requires LBT.
Proposal 2: Discovery burst (DB) in mmWave operation should include CORESET#0 for PDCCH scheduling PDSCH with SIB1, PDSCH carrying SIB1 and/or non-zero power CSI-RS at least.
Proposal 3: The indication of Q value in NR-U should be reused to indicate DBTW enabling/disabling and Q value jointly at least for 120 kHz SSB SCS.
Proposal 4: Additional discovery burst transmission window in the adjacent frame could be considered as a method of cycling SSB transmission.
Proposal 5: With concurrent spatial multiplexing DBTWs, all SSBs could be transmitted in a cycling transmission fashion.
Proposal 6: The long term sensing could be considered as an approach to mechanism for enabling/disabling DBTW. 
Proposal 7: The application of DBTW for SSB transmission could be indicated per SSB/beam.

References
[1] Chairman’s notes for 3GPP TSG RAN1 meeting #104-e
[2] RP-202925, “Revised WID: Extending current NR operation to 71 GHz”
[3] EN 302 567 V2.2.0, "Multiple-Gigabit/s radio equipment operating in the 60 GHz band", ETSI
[4] 3GPP TS 37.213 V16.3.0, “Physical layer procedures for shared spectrum channel access” 

