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Introduction
In RAN1 #96 meeting, several agreements were approved for NR-U initial access as in [1]:
Agreement:
· Down-select from the following options for SSB pattern (symbol index starts at 0)
· Option 1: SSBs are at symbols (2,3,4,5) and (8,9,10,11) in the slot
· Option 2: SSBs are at symbols (2,3,4,5) and (9,10,11,12) in the slot
· The down-selected pattern applies no matter if SSB SCS is indicated by higher layer or not, and no matter if RMSI is transmitted or not.
Agreement:
· The SCS for all SSBs and Coreset #0 on a carrier is always the same for operation of NR in unlicensed spectrum.
· CORESET #0 frequency domain resource configuration should be 48 RBs for 30KHz SCS and 96 RBs for 15KHz SCS.

Also in previous meeting, it is agreed as below：
Agreement:
The Type0-PDCCH monitoring configuration for NR-U should satisfy at least the following properties:
· TDM of Type0-PDCCH and SSB similar to existing pattern 1 (already agreed)
· Support the monitoring of Type0 PDCCH of the 2nd SSB position in a slot in the gap between 1st and 2nd SSB within the slot
· FFS start at symbol #6 of #7 or both
· FFS: The Type0-PDCCH candidates associated with an SSB are confined within a slot carrying the associated SSB (with the same QCL assumptions)

In this contribution, based on the above agreement, several details on DRS design and PRACH under OCB requirement are discussed.
DRS design
1 
2 
2.1 SS/PBCH block pattern in time domain
There are two options for down-selection for SSB pattern in time domain no matter if SSB SCS is indicated by higher layer or not, and no matter if RMSI is transmitted or not. Option2 considers basically on a half slot symmetric design for two SSBs in one slot and operation, while option1 reuse the NR design. 
Since an 20MHz initial BWP is available for NR-U for 5 and 6 GHz band, 48 PRBs per symbol for 30 kHz SCS could be supported for CORESET#0, thus up to two symbols CORESET#0 sizes could be supported with a wider bandwidth. Also, we do not see any issue for the asymmetric design inside a slot after supporting start at symbol #6 for the monitoring of Type0 PDCCH since the SCS of CORESET#0 and SSB shall be the same for NR-U. Therefore, we think option1 which reusing the NR design can be adopted for NR-U SSB as well.
Nevertheless, for NSA and none cell-defined SSB, we still think a gapless SSB pattern design could be considered, which has no impact on initial access design and procedure.
Proposal 1:  Adopt option1 for the SSB pattern design, however, gapless design for NSA and none cell-defined SSB.

2.2 [bookmark: _Hlk1047465]OCB requirements satisfaction
In NRU, OCB regulation should be satisfied for DRS transmission. For SSB symbols, which bandwidth based on NR design is relative narrow so multiplexing with another signal or channel should be considered in most cases. However, when there is no RMSI multiplexing with the SSB or SSB only, two options could be considered:
Option1:  SSB repetition in frequency domain;
Option2:  CSI-RS multiplexing with SSB;
Both options could be considered, however, option1 could have some gain on PBCH decoding.
Proposal 2: SSB repetition in frequency domain could be considered in SSB only case.

2.3 Type0-PDCCH monitoring and others













For the SS/PBCH block and CORESET multiplexing pattern 1 in R15, it could be very flexible configured as described in the section 13 and annex of 38.213, with the O and M value configured by MIB. A UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as  located in a frame with system frame number (SFN)  satisfying  if  or in a frame with SFN satisfying  if .  and  are provided by Tables 13-11 and 13-12, and  based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. The index for the first symbol of the control resource set in slot  is the first symbol index provided by Tables 13-11 and 13-12.

However, in NRU, if the CORESET with corresponding SSB can always share the same transmission opportunity as DRS, then additional LBT could be avoid. Thus, some of the configuration value in the table of annex table 13-11 should be updated. Also as explain in 2.1, the first symbol index for monitoring could also be updated from OS #6 and the timing offset in frame,,may no longer make sense.
Proposal 3:  Update the parameters for PDCCH monitoring occasions on Type0-PDCCH common search space for NR-U.

PRACH configuration for LBT
In addition to taking the PRACH design in NR as baseline, the blocking issue due to LBT in NR-U should be considered for contiguous RACH occasions configuration. In such cases, the configurations should be enhanced to leave a gap for adjacent ROs to avoid blocking by other NRU random access user. It should be further studied to add new configurations to the table or to introduce some scheme to the existing ones in RAN1 specification.
Since the two-step RACH is also supported in NR-U and the TDM of preamble with PUSCH for MsgA is agreed, the gap between ROs should consider two-step RACH together.
Proposal 4:  Gap for LBT shall be considered between ROs and for two-step RACH.

Conclusion
In this contribution, we discuss the SSB design for NR-U and based on the above discussion we have the following proposals.
Proposal 1:  Adopt option1 for the SSB pattern design and gapless design for NSA and none cell-defined SSB.
Proposal 2: SSB repetition in frequency domain could be considered in SSB only case.
Proposal 3:  Update the Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space for NR-U.
Proposal 4:  Gap for LBT shall be considered between ROs and also for two-step RACH.
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