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Introduction
In the RAN1 previous meeting, DRS and PRACH related design were discussed, according to the agreements some remaining issues need be discussed in the coming RAN1#99, hence in this contribution, several aspects for NR-U initial access signals/channels are discussed.
DRS design
1 
2 
[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. In NR-U, although the frequency allocation of SSB can be at the edge of the sub bands, the actual transmitted SSB can be flexible configured and due to LBT the candidate SSB transmitting position could be more if the Q value of  SSB is one or two because UE can only read the actual transmitted SSB information after decoding of RMSI. Thus, we think the rate matching of PDSCH of RMSI around SSB should be supported. Furthermore, if the DMRS symbol of PDSCH is shared with the SSB symbols, the DMRS of PBCH could be used for RMSI PDSCH decoding in order to avoid additional specification impact.
For the rate matching of CSI-RS with PDSCH of RMSI, however, the UE in initial access stage shall still assume that there is no CSI-RS in the PDSCH resources of RMSI as in NR, because the mobility and cell coverage of NR-U cell is supposed to be smaller than the licensed band cell.
Proposal 1:  Rate matching of RMSI-PDSCH around SSB should be supported.

On PBCH content
[bookmark: _Hlk24130502]For the configuration bits in PBCH content in NR Rel-15, some may not be used in NR-U and some could be condensed. 
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.
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 

As above is agreed in RAN1#96 that the SCS for SSB and Coreset #0 on a carrier is always the same so that one bit of subCarrerSpacingCommon is no longer necessary. In addition, for 4 MSB bits in pdcch-ConfigSIB1 for the Coreset#0 configuration in 38.213, except for the table 13-4 in below, the other configurations may not necessary. Thus, according to the above agreements, only the indices for 48 RB number make sense, and furthermore, as the RAN4 attempts to simplify the sync raster definition for NR-U, accordingly RAN1 should also reduce the RB offset configurations in this table even to the fixed one, so that at least 2 bits could be saved.
Table 13-4: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	12

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	16

	13
	1 
	48
	2
	12

	14
	1 
	48
	2
	14

	15
	1 
	48
	2
	16



Proposal 2:  At least 3 bits in PBCH contents could be reused for other purpose.

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 3:  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 several repetition patterns options to down select, 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. 
[bookmark: _GoBack]Proposal 4:  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. This approach has no RRC impact and should be discussed and supported in NR-U design, especially for the deployment with many UEs such as conference room, etc. The other approach is to puncture the RO before another RO for the adjacent ROs, this way is also simple and no specific impact, however, resource efficiency is not so good.
Proposal 5:  NR-U shall support RO gap configuration on current PRACH formats.


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:  Rate matching of RMSI-PDSCH around SSB should be supported.
Proposal 2:  At least 3 bits in PBCH contents could be reused for other purpose.
Proposal 3:  SCS of 60 kHz is not considered for NR-U PRACH 
Proposal 4:  NR-U supports repetition of Rel-15 PRACH sequences in frequency domain.
Proposal 5:  NR-U shall support RO gap configuration on current PRACH formats.
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