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Introduction
This document discusses the following NR-U initial access signal aspects:
DRS
PRACH

Discussion on DRS
Type-0 PDCCH mapping
In RAN1 #96bis, RAN1 identified the 3 alternatives for Type0-PDCCH mapping as follows:
	[bookmark: _Hlk7102282]CORESET
	Alt 1 (legacy mapping)
	Alt 2 (new mapping)
	Alt 3 (legacy mapping)

	
	1st SSB
	2nd SSB
	1st SSB
	2nd SSB
	1st SSB
	2nd SSB

	Length-1
	#0
	#6 or #7
	#0
	#7
	#0
	#7

	[bookmark: _Hlk7102293]Length-2
	#0, #1
	#6, #7
	#0, #1
	#7, #8
	#0, #1
	N/A



We support Alt 3 with the motivations as follows:
[bookmark: _Hlk7110410]For length-1 CORESET, Alt 2 and 3 can guarantee the same amount of REs (half-slot) for both DRS in a slot, without gap. For example in Figure 1, when CORESET is mapped on the symbol #0 and #6, the gap would be inserted to guarantee the same amount of resource. The gap is not preferred due to possible channel loss.
[image: ]
[bookmark: _Ref7106286]Figure 1 DRS mapping
Between Alt 2 and 3, Alt 3 has smaller spec impact. The length-2 CORESET 0 unavailable for 2nd SSB is not so important for NR-U as small cell would be the main use case.

[bookmark: type0_PDCCH]Proposal 1:	Support Alt 3: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 CORESET 0 and symbol (#0) for length-1 CORESET 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7) for CORESET 0 for the second SSB in a slot

Discussion on PRACH
LBT gap between RACH occasions
In Rel-15 NR the PRACH slot, the PRACH format and RACH occasion (RO) mapping can be configured by the higher layer parameter PRACHConfigurationIndex. This parameter can allow UE to transmit PRACH preamble in the continuous symbols with no gap between ROs, within a slot. For NR-U, therefore, the UE doesn’t have to attempt LBT between the ROs unless the PRACH format with longer guard period than 25 s is configured. On the other hands, the other UEs having not got the COT cannot pass LBT during the continuous ROs.

According to the contribution papers in RAN1 #96bis, some companies propose to insert gaps between the ROs. We understand that the gap can allow the other UE to attempt LBT during the ongoing ROs. But we still wonder if this is significantly beneficial for the NR-U operation, based on the discussion of possible solutions as below:

The solution 1: Shift the RO positions
As Figure 2, one possible solution is to shift each RO position to realize the 25 s gaps in between.
[image: ]
[bookmark: _Ref7101257]Figure 2 the solution 1: shift the RO positions
We understand the gap has the channel accessibility to more UEs while the UE occupying the channel may not frequently lose the channel because of LBT cat.2. On the other hand, the other UE should attempt LBT cat.4 and can reduce only one back-off counter during 25 s. The counter value is up to 7 for the lowest channel access priority class value (p=1), then to add gaps may or may not be beneficial to increase the channel accessibility. Besides, the collision with the other RAT/nodes is still possible due to 25 s gap.

The solution 2: Disable RO
As Figure 3, another possible solution is to disable some ROs to make the gap in between.
[image: ]
[bookmark: _Ref7101264]Figure 3 the solution 2: disable RO
When the gap is larger than 25 s, the channel can be grabbed by the other RAT/nodes. We don’t think it is beneficial for NR-U operation.

The solution 3: Shorten the preamble
As Figure 4, the other possible solution is to shorten the preamble to make the gap without changing the RO presence/position. 
[image: ]
[bookmark: _Ref7101568]Figure 4 the solution 3: shorten preamble
However, it can degrade the PRACH performance. Then how to shorten can require a lot of evaluation/discussion which should be avoided considering the limited discussion time of NR-U.

Of those 3 proposals, the solution 1 can be the most feasible with small possibility of channel loss, without the change to PRACH format. But the gain is not so clear. The benefit from the solutions should be clarified first before spec change or discussion.

[bookmark: PRACH_LBT_gap]Proposal 2:	The benefit from the solution to insert gaps between RACH occasions should be clarified first.

Conclusion
Regarding DRS:
Proposal 1:	Support Alt 3: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 CORESET 0 and symbol (#0) for length-1 CORESET 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7) for CORESET 0 for the second SSB in a slot

Regarding PRACH:
Proposal 2:	The benefit from the solution to insert gaps between RACH occasions should be clarified first.

Appendix - Agreement from the previous meeting
The following agreement on NR-U initial signals/channels has been reached in RAN1 #96bis:
	[bookmark: _GoBack]Agreement:
PRB/RE-interlaced PRACH is not considered further. Consider the following alternatives should be studied further as options.
· Alt 1: Legacy NR PRACH sequence of length 139 mapped to contiguous subcarriers, with repetitions in frequency
· FFS: Guard bands between repetitions
· FFS: Number of repetitions
· FFS: Whether repetitions are constrained to be contiguous in frequency or not
· Alt 2: A single PRACH sequence mapped to contiguous PRBs according to one of the following alternatives
· Alt 2.1: ZC sequence with longer length than 139
· Alt 2.2: New sequence with longer length than 139

Agreement:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U

Agreement:
Select one of the following options in RAN1 #97:
· Alt 1: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 at least for the first SSB in a slot
· Support Type0-PDCCH in symbol (#6, #7) for length-2 coreset 0 and symbol #6 or symbol #7 for length-1 coreset 0 for the second SSB in a slot
· FFS: configurable between symbols #6 and #7 for the length-1 coreset 0 for the second SSB in a slot
· Alt2: New SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7, #8) for length-2 coreset 0 and symbol (#7) for length-1 coreset 0 for the second SSB in a slot
· Alt 3: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7) for coreset 0 for the second SSB in a slot
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