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1. Introduction
This contribution discusses remaining issues on initial access signals and channels for NR-U.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551]LBT Gap between RACH occasions
In NR Rel-15, only back to back RACH occasions in time is configured. In NR-U, a UE has to pass LBT before transmitting RACH preamble. The UE may get blocked by a RACH transmission of another UE in the previous RACH occasion. To reduce the PRACH delay caused by the blockage issue, LBT gap between RACH occasions is preferred. The following alternative can be considered:
LBT gap can be realized by mapping the ROs non-contiguously in time without truncating the PRACH transmission, sparser RO mapping pattern can be defined additionally. In NR Rel-15, the RACH occasions in a RACH slot/frame and periodicity of the RACH frame are indicated by the higher layer parameter prach-ConfigurationIndex, 255 configurations can be indicated, and no extra entry is left for additional patterns. To avoid significant specification work, the sparser RO mapping pattern can be designed based on the existing configuration by muting some of the RACH instances. In other words, some resources in time domain are defined as invalid. As shown in Figure 1, only the odd/even numbered RACH instances configured in a RACH slot are valid, LBT gap with at least 2 symbols can be left to perform LBT before PRACH transmission in each valid RACH instance. Both CAT2 and CAT4 LBT can be performed during this time interval.


[bookmark: _Ref32254741]Figure 1	Sparser ROs in PRACH slot based on existing configuration
[bookmark: _Ref21019640][bookmark: PP12]Proposal 1: To reduce the PRACH delay caused by the blockage issue, LBT gap between RACH occasions should be supported, i.e. only even or odd numbered time domain RACH occasions in a RACH slot are used based on existing PRACH configurations.
[bookmark: _Ref32412110][bookmark: _Hlk32419238]Proposal 2: RAN1 adopts TP1 for section 8.1 of TS 38.213.
----------------------------------------TP1: Start TP for Section 8.1 of TS 38.213 -------------------------------------
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2.
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided 	 tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in
ServingCellConfigCommon.
-	when operation with shared spectrum access, only odd numbered RACH occasions within one slot in time domain based on higher layer configuration for PRACH transmission [4, TS 38.211] are valid.
----------------------------------------TP1: End TP for Section 8.1 of TS 38.213 -------------------------------------
3. Conclusion
In this contribution, we focus on the remaining issues of initial access signals and channels, and have the following proposals:
Proposal 1: To reduce the PRACH delay caused by the blockage issue, LBT gap between RACH occasions should be supported, i.e. 
Proposal 2: RAN1 adopts TP1 for section 8.1 of TS 38.213.
----------------------------------------TP1: Start TP for Section 8.1 of TS 38.213 -------------------------------------
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2.
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided 	 tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in
ServingCellConfigCommon.
-	when operation with shared spectrum access, only odd numbered RACH occasions within one slot in time domain based on higher layer configuration for PRACH transmission [4, TS 38.211] are valid.
----------------------------------------TP1: End TP for Section 8.1 of TS 38.213 -------------------------------------
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