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Introduction
In RAN1 NR-AH1901 meeting [1], the following agreement and conclusion related to initial access signals and channels were made.

Agreement: 
· UE assumes 30KHz SCS for SS/PBCH block for 5GHz band and 6GHz band if the SCS is not indicated by higher layers.
· Support configuration by higher layers of 15KHz or 30KHz SCS for SS/PBCH block
· Include this agreement in a LS to RAN4 (cc RAN2) for inclusion in specs managed by RAN4 

Conclusion:
No changes are required to the time and frequency position of the PSS/SSS/PBCH relative to each other in one PSS/SSS/PBCH block.

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, we discuss signals and channels design with respect to initial access for NR unlicensed operations.

Discussion
DRS design
For DRS with 15 kHz SCS, case A should be applied because only case A is defined. For DRS with 30 kHz SCS, there are 2 mapping type defined in Rel-15 NR [2]. Two SSBs are consecutive located within a slot in the Case B, while there is a 2 symbol gap between 2 SSBs in a slot in the Case C. If Case B is applied, Type0 PDCCH cannot be allocated between 2 SSB positions in a slot. Therefore, for standalone cell where RMSI is transmitted, Case C should be applied.
Proposal 1: Candidate SSB positions within a slot should reuse Rel-15 SSB locations.
· For 15 kHz SCS, Case A should be applied.
· For 30 kHz SCS on standalone cell, Case C should be applied.

During Rel-15 NR work, RAN1 had discussed how many bits DMRS sequence of PBCH had capability to carry. Through a lot of discussion and by using simulation evaluation [3][4][5], in the RAN1 NR-AH2 meeting held in June 2017 [6], RAN1 concluded that up to 3 bits can be carried by DMRS sequence of PBCH taking cross-correlation performance into account. Even in NR-U, it should be considered that no more than 3 bits can be carried by the DMRS sequence of PBCH, otherwise a lot of discussion time will be consumed to redesign DMRS sequence of PBCH. As discussed in [7], in NR-U, some enhancements for timing acquisition is required. Like SSB index indication on FR2, additional bits for timing acquisition other than 3 bits should be carried by PBCH payload.
Proposal 2: DMRS sequence of PBCH in DRS should not be changed from Rel-15 NR.
· DMRS of PBCH carries up to 3 bits. Additional bits for timing acquisition should be carried by PBCH payload.

[bookmark: _GoBack]In Rel-15 NR, to realize flexible scheduling of RMSI in the time domain, it is allowed that RMSI can be scheduled in a different slot to that in which the associated SSB is transmitted. However, in NR-U, if SSB and RMSI are transmitted using separated slots, gNB may sometimes have to attempt LBT twice before transmitting DRS, which tends to reduce the transmission opportunity of DRS. We don’t see the motivation to transmit RMSI in different slot from the associated SSB.
Proposal 3: The Type0-PDCCH candidates associated with an SSB should be confined within a slot carrying the associated SSB (with the same QCL assumptions)

Conclusions
In this contribution, based on the above discussion, we have the following observations and proposals:
Proposal 1: Candidate SSB positions within a slot should reuse Rel-15 SSB locations.
· For 15 kHz SCS, Case A should be applied.
· For 30 kHz SCS on standalone cell, Case C should be applied.
Proposal 2: DMRS sequence of PBCH in DRS should not be changed from Rel-15 NR.
· DMRS of PBCH carries up to 3 bits. Additional bits for timing acquisition should be carried by PBCH payload.
Proposal 3: The Type0-PDCCH candidates associated with an SSB should be confined within a slot carrying the associated SSB (with the same QCL assumptions)
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