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Introduction
This document is the update of [1] which discusses the following NR-U initial access signal aspects:
PRACH
DRS

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 has the configuration that multiple UEs transmit PRACH preamble in the continuous symbols with no gap between ROs, within a slot. 

On the other hand, if any of the RO is not used for PRACH by any UE, there is a gap period between UEs of the different ROs. Therefore, how ROs are continuously used depends on how often ROs are used as PRACH by UEs. In case less frequent traffic in a cell to generate PRACH, RO may not be used often. Therefore, for NR-U, it is not so clear to us whether the UE has to or doesn’t have to attempt LBT between the ROs except in the gNB initiated COT where gNB indicate LBT types.

Although some companies propose to insert additional gaps between the continuous ROs, at first, we don't know multiple ROs can be considered as the continuation of one channel occupancy as how often RO is used depends on PRACH transmission situation among UEs and not predictable except PRACH transmission is requested by the network like handover or random access procedure initiated by a PDCCH order. 

Based on the discussion above, what LBT procedure is required between ROs should be clarified first rather than the discussion of additional gaps. In case gNB initiated COT, by having FDM transmission of PUCCH/PUSCH of the other UE, no gap can be ensured. Or as discussed in [2], GC-PDCCH carrying COT structure information is used for the dynamic indication of LBT types and availability of PRACH time instances.

[bookmark: PRACH_LBT_gap]Observation:	When multiple RACH occasions are continuously configured symbols, the previous PRACH resource is used or not is not uncertain as it depends on the other UE's PRACH transmission usage.

[bookmark: _Hlk16759869]Proposal 1:	What LBT procedure is required should be clarified first when multiple RACH occasions are continuously configured except within gNB initiated COT.

Discussion on DRS
Type-0 PDCCH mapping
This section is the resubmission of [1].

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: _GoBack][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 2:	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

Conclusion
Regarding PRACH:
Observation:	When multiple RACH occasions are continuously configured symbols, the previous PRACH resource is used or not is not uncertain as it depends on the other UE's PRACH transmission usage.

Proposal 1:	What LBT procedure is required should be clarified first when multiple RACH occasions are continuously configured except within gNB initiated COT.

Regarding DRS:
Proposal 2:	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

Reference
[bookmark: _Ref4418765][bookmark: _Ref16674302]R1-1906082, “Initial access signals/channels for NR-U,” Panasonic, RAN1 #97, Reno, May 2019
R1-1908425, “PRACH and paging resource enhancement for NR-U,” Panasonic, RAN1 #98, Prague, August 2019

Appendix - Agreement from the previous meeting
The following agreement on NR-U initial signals/channels has been reached in RAN1 #96bis:
	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




The following agreement on NR-U initial signals/channels has been reached in RAN1 #97:
	Agreement:
For SSB positions and type-0 PDCCH monitoring in a slot, only Alternatives 1 and 2 (from the previous agreement in RAN1#96bis) are considered further.
Note: As per the previous agreement one of Alternative 1 and 2 is to be selected at RAN1#97

Conclusion:
There is no consensus between Alternative 1 and Alternative 2 on the topic of SSB positions and type-0 PDCCH monitoring in a slot. No further online or scheduled offline discussions will be conducted on this topic. If there is consensus on such enhancements, the topic can be revisited in the Rel-16 NR-U work item. 

The final LS is approved in R1-1907896 with the main body of the LS changed to the following:
“RAN1 understands RAN4 is discussing the sync raster design for NR-U band in 5GHz with the options of placing the sync raster either in approximately the middle of each 20MHz channel, or at approximately the edge of each 20MHz channel. RAN1 evaluated the impact to RAN1 if either of the options are adopted in RAN4.
From a RAN1 perspective, in unlicensed bands, where the DL initial BWP is nominally 20 MHz, RAN4 decisions on sync raster points have consequences on RAN1 design. RAN1 has discussed these consequences. 
· If a SSB is not close to the edge, the number of RBs available to carry SIB1 would be limited although further enhancement to introduce rate matching around the SSBs to address this limitation are being discussed in RAN1
· If a SSB is close to the edge, the number of RBs available to carry SIB1 would be less limited although whether or not further enhancement to introduce rate matching around the SSBs is needed is being discussed in RAN1”

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 one of 2 and 4 repetitions for 30 kHz and one of 4 and 8 repetitions for 15 kHz
· Note: Decision will be based on previously agreed evaluation metrics, capacity per cell (i.e., number of preambles per RACH occasion and number of RACH occasions) for the same time and frequency resources, specification impact and implementation complexity.
· Note: Companies should state any deviations in assumptions from the agreed evaluation assumptions.
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