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Introduction
In RAN1 #98 meeting, several agreements were approved for NR-U initial access as in [1]:
Agreement:
No new PRACH formats are specified for operation in unlicensed spectrum.
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
In this contribution, several aspects on initial access signals/channels of NR-U are discussed.
DRS design
1 
2 
[bookmark: _Hlk12284825]SS/PBCH block and Type0-PDCCH monitoring
In RAN1#97, due to no consensus on both options of SSB symbol allocation, release 15 NR structure will be reused so that there would be only one LBT opportunity per slot for NR-U DRS. 
In RAN1#96bis, the following is agreed in channel access, with which and according to the SSB and PDCCH#0 with related SIB1 PDSCH configuration, the gNB can only transmit the DRS using Cat 4 LBT if the number of SSB is four with 30KHz SCS, which would loss the benefit of Cat 2 LBT for DRS, becasue the DRS duration with 4 SSBs is longer than 1ms.
	
	Cat 2 LBT
	Cat 4 LBT

	DRS alone or multiplexed with non-unicast data (e.g. OSI, paging, RAR) 
	When the DRS duty cycle ≤1/20, and the total duration is up to 1 ms: 25 µs Cat 2 LBT is used (as in LAA)
	When DRS duty cycle is > 1/20, or total duration > 1 ms
Cat4 with any channel access priority class value can be used



Consequently, in the agreed 5ms DRS window, the SSB transmitting opportunities would be less and the performance is degraded if only cat4 LBT can be used.  







However, when we look through the configuration for type0-PDCCH monitoring, there is one case as the picture below, in which each SSB (30kHz SCS) share the two CORESET#0 (30kHz SCS) search space in two adjacent slots for the first two symbols of each slot. Because for the SSB and CORESET multiplexing pattern 1, it could be very flexible configured as described in the section 13 and annex of 38.213. As for SSB with index , the UE determines an index of slot  as .  and  are provided by TS 38.213 Tables 13-11 and 13-12. 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. In this case, M=1/2,=0 and there are two search space sets per slot configured.
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Figure 1: Example of 4 SSBs DRS configuration for Cat 2 LBT with 30k SCS.
As agreed in the NR-U channel access section, when the DRS duty cycle ≤ 1/20, and the total transmission duration is up to 1 ms:25 µs Cat 2 LBT is used. In order to utilize the benefit of the Cat2 LBT for DRS transmission, the gNB can transmit SSBs with 30k SCS in one 1ms duration. In that case, some specification modification may be introduced. As the picture above, for the Type0-PDCCH monitoring, a restriction that UE may assume monitoring only within 1ms could be added to the above configuration, in that case one symbol CORESET#0 configuration is possible for the SSBs in one DRS COT to avoid another LBT. In addition, to support such configuration, the impact on default PDSCH SLIV table should be considered for SSB1 and SSB3. Additional typeB should applied for PDSCH time domain resource allocation. However, recourse efficiency is better to support transmission of multiple SSBs due to less LBT attempts under the regulation.
Of course, for the FDM of SIB1 PDSCH and SSB, SSB can be configured near the edge of the initial BWP.
Proposal 1:  In order to support Cat2 LBT for DRS transmission in one COT, SLIV table modification for NR-U should be supported.

RRC parameter in MIB
There is an email discussion on the related RRC parameter changing for initial access of NR-U, how the subCarrierSpacingCommon is used should be further discussed.
In 38.331 of Release 15, this IE and its interoperation are as below：
[bookmark: _Hlk20662792]    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},
Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on an FR1 carrier frequency, the value scs15or60 corresponds to 15 kHz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2 carrier frequency, the value scs15or60 corresponds to 60 kHz and the value scs30or120 corresponds to 120 kHz.
For NR-U, the following agreement was agreed in RAN1#96:
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.

Although it seems that the previous discussions are mostly focus on CORESET#0 for NR-U, the same SCS should applied for the other messages as listed above for initial access as well for the same reason.
It is clear and simple for the SCS to be the same for initial access so that the IE subCarrierSpacingCommon may no longer meaningful and could be reused for other purpose such as the Q value as discussed in 7.2.2.2.2. Thus, the above agreements could be captured somewhere in RAN1 spec and discuss the parameter in MIB for other purpose.
Proposal 2:  NR-U reinterpret the parameter subCarrierSpacingCommon for other purpose.

[bookmark: _Hlk1047465]RMSI PDSCH to SSB rate matching 
In NR, for initial access, PDSCH allocations for Type-0 PDCCH rate-match around SSB is not allowed. If one SSB is transmitted in on slot, the payload bits carried by SIB PDSCH is enough due to the relatively large initial BWP of NR-U.
However, in NR-U, to support the flexibility and provide sufficient payload of SIB as discussed in the compact configuration as discussed in chapter 2.1, rate matching around SSB should be supported because only 1/2 or less PDSCH symbols would be left compared with the configuration of one SSB in one slot case. 
Proposal 3:  Rate-Match of RMSI-PDSCH over SSB should be supported in order to support cat2 LBT for DRS.

PRACH for NR-U

PRACH Numerology
As the progress of NR-U is a little behind schedule, and as the guidance on essential functionality for NR-U was endorsed, the additional numerology beyond R15 should not be considered as a priority point. On the other hand, if 60kHz SCS is introduced, the impact on PRACH formats and other aspect will increase the TU for discussion accordingly.
Proposal 4:  SCS of 60 kHz is not considered for NR-U PRACH 

PRACH frequency mapping
The following was agreed in RAN97:
Agreement
For a new enhanced design of NR-U PRACH in addition to the Rel-15 design (sequence length of 139) further discussion is limited to the following options
· ZC sequence of the following lengths
· 15 kHz: Choose one of L_RA= [571, 1151]
· 30 kHz: Choose one of L_RA= [283, 571]
· Repetition of Rel-15 PRACH sequences in frequency domain with potentially some mechanisms to improve the cubic metric
Consider the short transmission of PRACH in time domain and CM consideration in frequency design, as well as the reuse of Rel-15 and TU left, we propose to adopt repetition of PRACH sequences for the enhancement of PRACH in NR-U. However, there may be many repetition patterns options to downselect, we think the repetition pattern of PRACH should be predefined with SCS. Further, there could be configurable of patterns in system information if no single pattern could be agreed. 
Proposal 5:  NR-U supports repetition of Rel-15 PRACH sequences in frequency domain.

LBT Gap between ROs 
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 adjunct RACH occasions blocking with each other. One simple way is to keep the PRACH configuration table without redesign, however, define the GAP in NR-U specification with fixed symbol(s) for the PRACH formats such as B1-4 and C0/C2. For example, when format B1 is configured, with n symbols gap, both gNB and UE both know the actual PRACH configured from the physical resource point of view.  
Proposal 6:  NR-U shall support RO gap configuration on current PRACH formats.

PRACH formats for NR-U
Even for the deployment of NR R15, format 1-4 are most optional, so for NR-U SA case, the cell radius would be relatively small and no high-speed scenario as well. So, we propose to exclude the PRACH format 1-4 in NR-U.
Proposal 7:  NR-U need not support the PRACH format 1-4.

Conclusion
In this contribution, we discuss the NR-U initial access signals/channels and based on the above discussion we have the following proposals.
Proposal 1:  In order to support Cat2 LBT for DRS transmission in one COT, SLIV table modification for NR-U should be supported.
Proposal 2:  NR-U reinterpret the parameter subCarrierSpacingCommon for other purpose.
Proposal 3:  Rate-Match of RMSI-PDSCH over SSB should be supported in order to support cat2 LBT for DRS.
Proposal 4:  SCS of 60 kHz is not considered for NR-U PRACH 
Proposal 5:  NR-U supports repetition of Rel-15 PRACH sequences in frequency domain.
Proposal 6:  NR-U shall support RO gap configuration on current PRACH formats.
Proposal 7:  NR-U need not support the PRACH format 1-4.
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