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Introduction
The NR-U WI is in progress in RAN1 [1]. In the RAN1 #98 meeting, the following agreements were reached on initial access signals and channels [2]:
Agreement:
No new PRACH formats are specified for operation in unlicensed spectrum.

R1-1909814	Feature lead summary on initial access signals and channels for NR-U	Qualcomm Incorporated
Agreement:
To support RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster consider the following alternatives:
· Alt 1: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point. After the UE detects the SSB it will proceed with RMSI decoding whereby the frequency location of the CORESET #0 scheduling the PDSCH carrying the RMSI is implicitly known.
· Alt 2: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point and the MIB in SSB will point to the frequency location of the coreset #0.
· FFS: number of CORESET 0 offsets configurable in MIB when SSB is not on sync raster entry 
· Note: Signalling of offset only necessary if more than one off-sync-raster point offset is agreed

This contribution discusses open issues as captured above and in [3].
NR-U Initial Access Signals and Channels

DL Aspects

The multiplexing of CSI-RS with DRS is one of the open issues for NR-U initial access. Currently, partial-band CSI-RS can have a minimum frequency-domain allocation of 24 PRBs with allocations that increase in multiples of 4, while the starting PRB can be a PRB starting from #0 that is numbered in multiples of 4 relative to common RB#0. 
In the last RAN1 meeting, RAN4 reply LS on sync raster for n46 concluded that the sync raster points can be placed at the edge of the channel [4]. For the case of 20 MHz channels in the frequency range 5150 MHz – 5925 MHz, we have {GSCN = 8996, 9010, 9023, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9273, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9457, 9471, 9485, 9499, 9513} with a spacing of around 20 MHz between raster points. Taking for example NREF = 744000 (5160 MHz channel), the sync raster point is GSCN = 8996, which maps to a SSREF = 5155.68 MHz that is also the location of the 10th PRB of the SSB. Therefore, sufficient frequency-domain resources are available above the 20 PRBs of the SSB for FDM with CSI-RS for both 15 kHz SCS and 30 kHz SCS scenarios.
Based on the above sync raster design, SSB transmissions in an initial active BWP of 20 MHz can be FDM with CSI-RS in the same OFDM symbols without any enhancements from Rel-15 CSI-RS design. Non-overlapping symbols for CSI-RS and SSB (TDM) is evidently also feasible.

Proposal 1: SSB transmissions in an initial active BWP of 20 MHz can be FDM with CSI-RS in the same OFDM symbols without any enhancements from Rel-15 CSI-RS design.

A related aspect is how to satisfy OCB requirements for SSB transmissions, since a SSB-only transmission with 15 kHz SCS or 30 kHz SCS will span 18% and 36% of a 20 MHz channel, respectively. For SSB transmissions multiplexed with RMSI, OSI, and/or paging, the OCB requirement can be met with DL scheduling. For SSB-only transmissions, it has been established that FDM with CSI-RS is feasible; this is also capable of meeting the OCB requirement. Further enhancements are not necessary at this point.

Proposal 2: Frequency-domain repetition of SSBs for meeting OCB requirements is not supported.

Next, consider the issue of RMSI transmission on a carrier with an SSB not on the sync raster. For purposes of ANR, after gNB configures UEs with NCGI reporting the two alternatives under discussion are for the frequency location of CORESET#0 to be either implicitly known or indicated by the SSB MIB. Currently, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the CORESET of the Type0-PDCCH CSS set from pdcch-ConfigSIB1 in MIB. The frequency offset between PBCH and SIB1 is defined as the offset of the smallest RB index of the CORESET for Type0-PDCCH CSS set to the smallest RB index of the common RB overlapping with the first RB of the corresponding SSB. For example, with SSB and Type-0 PDCCH SCS of 15 kHz, the indicated offset ranges from {0, 2, 4, 12, 16, 38} RBs. 
It is not clear how the frequency location of CORESET#0 should be derived implicitly under Alt. 1. A cleaner and better-understood solution would be to explicitly point to CORESET#0 via the MIB. The network can indicate that this SCell is a LAA cell by not configuring RACH-ConfigCommon, for example.

Proposal 3: Support Alt 2: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point and the MIB in SSB will point to the frequency location of the coreset #0.


PRACH

Several proposals have been made regarding the need for LBT gaps between consecutive RACH occasions to accommodate UL LBT. Since Cat4 LBT with lowest channel access priority class value (i.e., CWS ϵ {3,7}) is required for RACH and the UE may not be time-synchronized when transmitting PRACH, the duration and location of any UL LBT gap will be random. Therefore, the gap between ROs that minimizes the probability of UL LBT blocking may have to be relatively large compared to the PRACH itself. For example, a LBT gap of around 64 µs to accommodate 7 CCA slots and RTT of 200 m cell radius is a large fraction of the duration of a msg1 preamble that is 142.8 µs including CP (Format A1, 15 kHz SCS) and a preamble of duration 830 µs including CP (Format B4, 15 kHz SCS). It has been agreed that now new PRACH formats are introduced for NR-U. Therefore, creating LBT gaps by puncturing consecutive ROs would impact at least the PRACH CP. Therefore, creating UL LBT gaps between consecutive ROs is not recommended and non-contiguous time domain RACH occasions can be configured to avoid LBT blocking.
Proposal 4: UL LBT gaps are not introduced between consecutive RACH occasions.
Summary
In this contribution we commented on initial access signals and channels for NR-U. The corresponding proposals are summarized as follows.
Proposal 1: SSB transmissions in an initial active BWP of 20 MHz can be FDM with CSI-RS without any enhancements from Rel-15 CSI-RS design.
Proposal 2: Frequency-domain repetition of SSBs for meeting OCB requirements is not supported.
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