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Introduction
In RAN1#96bis meeting[1], agreements on initial access signals/channels for NR-U have been made as below.
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

This contribution will further discuss the initial access signals/channels and focus on the DRS and PRACH design in NR-U.
Discussion
2.1 SS raster
The synchronization raster (SS raster) indicates the frequency positions of the SS/PBCH block that could be used by a UE for system acquisition. In Rel-15, considering the tradeoff between the complexity of cell search and the flexibility of cell deployment, granularities of SS raster are 1.2MHz and 1.44MHz for 0-3GHz and 3-24.25GHz respectively. In unlicensed bands, nominal channels with 20MHz bandwidth are predefined and only these nominal channels could be used to set up cells, i.e., the flexibility of cell deployment is restricted due to the granularity of available channels. Based on the restriction, unlicensed bands do not need too much SS rasters within a nominal channel. The raster design in NR-U should try to make the SS raster for unlicensed bands sparser compared to that for licensed bands. 
2.2 NR-U DRS
2.2.1 SSB
In RAN1#94 meeting, it has been agreed that inclusion of RMSI in addition to SSB in one NR-U DRS could be beneficial. In RAN1#95 meeting, Pattern1(TDM pattern) is recommended for multiplexing of SS/PBCH block(s) and CORESET(s)#0 in NR-U. In RAN1#AH1901 meeting, patterns for SSB and RMSI in NR-U have been further discussed and the designs in NR (SSB pattern  C and RMSI pattern1 ) are baselines for the discussion.
In NR, SSB pattern C is defined as the first symbols of the candidate SS/PBCH blocks have indexes {2,8}+14*n and shown in Fig.1. 


Figure 1:  SSB pattern C in NR






For the SSB and CORESET multiplexing pattern 1, 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. However, based on these legacy patterns for SSB and RMSI CORESET, it seems so hard to satisfy the needs for NR-U DRS design. For example, in FR1 if two SSBs are transmitted within a slot, the first SSB starts at the 3rd symbol and the second SSB starts at the 9th symbol. Accordingly, two associated RMSI CORESETs should be transmitted within the same slot, the first RMSI CORESET can be configured to start from the 1st symbol and the second RMSI CORESET can be configured to start from the 8th symbol. If so, only 1 symbol RMSI CORESET can be supported and that will be too restricted in NR-U. 
In RAN1 #96bis meeting, to handle this issue, three alternatives have been proposed and down selection needs to be done in RAN1 #97meeting. 
For alternative 1, the RMSI CORESET within a slot would be redesigned, i.e. the RMSI CORESET associated with the second SSB within a slot could be configured at symbol #6. Considering the PDSCH for RMSI, only 4 symbols might be utilized for the first SSB and 4-6 symbols might be utilized for the second SSB.
For alternative 2, the SSB pattern within a slot would be updated, i.e. the second SSB position defined in NR would be shifted as shown in Fig.2. Considering the PDSCH for RMSI, 4-5 symbols might be utilized for each SSB.
For alternative 3, only the SSB with even index could be associated with 2 symbol RMSI CORESET. Assuming at most X SSBs could be transmitted within a DRS period and letting each SSB has a similar coverage, when the number of transmitted SSBs is larger than X/2, 2-symbol RMSI CORESET could not be configured. When the number of transmitted SSBs is smaller than X/2, 2-symbol RMSI CORESET could not be utilized in some cases as well, e.g. the transmitted SSB occupies consecutive candidate SSB positions.


[image: 绘图05]
Figure 2:  An example of the SSB pattern in NR-U
Proposal 1: 	Alt.2 should be considered to support 2 symbols RMSI CORESET in NR-U, i.e. the 2nd candidate SSB position within a slot starts at symbol #9.

2.2.2 Rate Matching
In NR, when receiving a PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space, a UE should assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH. However, in NR-U, considering only a few resources could be utilized within a DRS, rate matching for RMSI-PDSCH over SSBs would be beneficial and should be considered. For this issue, as a new feature in NR-U, some questions need to be clarified firstly. For example, the relationship between the SSB and RMSI PDSCH needs to be discussed, e.g. similar like the design in NR or need to be redesigned? Which SSBs need to be rate matched around, e.g. the associated SSB, the SSBs within a slot, the indicated SSBs or all the candidate SSBs? Whether the SSBs need to be indicated and how to indicate these rate matching resources? 
Proposal 2: 	Rate matching for RMSI-PDSCH over SSBs should be considered in NR-U.
2.2.3 DMRS
In NR, during the initial access procedure, a UE needs to decode several channels, such as the PBCH, PDCCH for RMSI, PDSCH for RMSI, RACH related PDCCH and PDSCH. While decoding a channel, the UE needs to obtain the associated DMRS to estimate the channel. In Rel-15, each channel has its own DMRS design with different time/frequency domain resources and sequences.
In NR-U, basic DL channels for initial access are defined in a DRS. Based on this assumption and consider the QCL relationship, the initial access related channels within a DRS could share a set of DMRS, e.g. the DMRS in PBCH could be used as a part of the DMRS for RMSI PDSCH. 
Proposal 3: 	DMRS sharing among channels within DRS should be considered in NR-U.
2.3 PRACH
In RAN1 meeting #96bis, the following agreements regarding PRACH were achieved:
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
NR PRACH should be reused as much as possible, so Alt 1 (Legacy NR PRACH sequence of length 139 mapped to contiguous subcarriers, with repetitions in frequency) is preferred. To maximize the transmit power of PRACH preamble, the repetitions should not be constrained to be contiguous PRBs in frequency. Since the initial BWP/the LBT subband is 20MHz, number of PRACH repetitions in frequency domain within 20MHz should be 8 for 15 kHz SCS and 4 for 30 kHz SCS.
In addition, it is preferred not to multiplexing PRACH and other channels within one LBT subband for the same symbols. For one thing, the PRACH sequence is supposed to be mapped to contiguous subcarriers while PUCCH/PUSCH may be allocated with interlaced PRBs. For another, the timing of PUCCH/PUSCH transmission and PRACH transmission are not aligned considering there may not be timing advance for PRACH transmission.
LBT gaps between RACH occasions should also be considered. For simplicity, new configurations with LBT gaps between two RACH occasions for one PRACH slot can be considered for NR-U. Different configurations may have different LBT gap durations and correspond to different LBT categories.
Proposal 4: 	Alt 1 (Legacy NR PRACH sequence of length 139 mapped to contiguous subcarriers, with repetitions in frequency) is preferred for NR-U.
· [bookmark: _GoBack]Assume 8 PRACH repetitions for 15 kHz SCS and 4 repetitions for 30 kHz SCS in frequency domain within 20MHz.
· PRACH and other channels within one LBT subband for the same symbols are not multiplexed.
· New configurations with LBT gaps between two RACH occasions for one PRACH slot can be considered.
3 Conclusions
In this contribution, considerations on the SS raster, the DRS design and the PRACH design for NR-U are discussed. The following proposals are made.
Proposal 1: 	Alt.2 could be considered to support 2 symbols RMSI CORESET in NR-U, i.e. the 2nd candidate SSB position within a slot starts at symbol #9.
Proposal 2: 	Rate matching of RMSI-PDSCH over SSBs should be considered in NR-U.
Proposal 3: 	DMRS sharing among channels within DRS should be considered in NR-U.
Proposal 4: 	Alt 1 (Legacy NR PRACH sequence of length 139 mapped to contiguous subcarriers, with repetitions in frequency) is preferred for NR-U.
· Assume 8 PRACH repetitions for 15 kHz SCS and 4 repetitions for 30 kHz SCS in frequency domain within 20MHz.
· PRACH and other channels within one LBT subband for the same symbols are not multiplexed.
· New configurations with LBT gaps between two RACH occasions for one PRACH slot can be considered.
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