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Introduction
In RAN1#96bis, the following agreements were made on NR-U initial access signals/channels [1]:

		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


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







In this contribution, we continue the discussion of some remaining issues on NR-U initial access signals/channels.

SS/PBCH block transmission pattern
For NR, for 15kHz SCS, the SS/PBCH block transmission is defined as Case A with two SSBs per slot with SSBs at symbols (2,3,4,5) and (8,9,10,11); for 30kHz SCS, there are two SS/PBCH block transmissions. Case B is defined for the support of the LTE-coexistence with two SSBs per slot with SSBs with two SSBs per slot with SSBs at symbols (4,5,6,7), (8,9,10,11) in even slot and symbols (2,3,4,5), (6,7,8,9) in odd slot; and Case C is defined similar with Case A, i.e.,  two SSBs per slot with SSBs at symbols (2,3,4,5) and (8,9,10,11). In RAN1#96bis, the SS/PBCH block transmission pattern within a slot and the symbols for CORESET#0 location were further discussed. It was agreed to 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 main benefit for Alt. 1 is that the same pattern defined Rel-15 NR can be used for NR-U for both 15kHz and 30 kHz SCS, and the same number of OFDM symbols can be assigned for the CORESET#0 for each of the SSB. It is always appealing to adopt the existing design for minimizing the implementation effort. The drawback of Alt.1 is that the number of the symbols for the RMSI transmission associated with each of the SSB in a slot may not be the same.
On the other hand, for Alt. 2 the same number of OFDM symbols can be assigned for the CORESET#0 and for the RMSI transmission associated with each of the SSB in a slot, which brings the potential advantage of the resource utilization for certain scenarios. 
When the duration of the CORESET#0 has only 1 OFDM symbol, to provide the flexibility of placing Type0 PDCCH, it should allow the CORESET#0 be placed to be 1 symbol or 2 symbols before the associated SSB. The starting position of the monitoring of Type0 PDCCH should be 2 symbols before the associated SSB, and the monitoring window is two symbols. When the duration of the CORESET#0 has only 2 OFDM symbols, then the CORESET#0 is placed right before the first OFDM symbol of the associated SSB, and the starting position of the monitoring of Type0 PDCCH should be 2 symbols before the first OFDM symbol of the associated SSB.
For Alt.1, when the number of OFDM symbol for the CORESET#0 is 1, it provides more flexibility for the network to place the CORESET#0. 
In our view, both Alt.1 and Alt.2 have their own advantages, and thus either of them can be adopted for NR-U.
[bookmark: _Toc1057273][bookmark: _Toc1057688][bookmark: _Toc4008381][bookmark: _Toc4009566][bookmark: _Toc4011678][bookmark: _Toc4011687][bookmark: _Toc4011693][bookmark: _Toc4011700][bookmark: _Toc4011721][bookmark: _Toc4011740][bookmark: _Toc4571482][bookmark: _Toc6991250]Proposal 1: Either of Alt.1 and Alt. 2 for SSB patterns and the CORESET#0 allocation can be adopted for NR-U. We slightly prefer Alt.1 due to it provides more flexibility for the network to place the CORESET#0 when the duration of the CORESET#0 is only one OFDM symbol.

SSB Transmission Candidates Opportunities, Repetition, and Timing Derivation
The issues related to the transmission periodicity, the DRS window duration, and the timing of the SSB were discussed in RAN1#96 without conclusion [4].
For NR initial access, the UE’s assume the SSB transmission period is 20ms as default based on the balancing of the time delay for the UE to first accessing the system, the resource usage in SSB transmission and the power consumption. In comparison with NR operation, the support of the mobile mobility may be relaxed in NR-U operation, and thus it may be tolerant to a little longer time delay for the initial access. Therefore, increasing the default SSB transmission period for initial access to 40ms should be reasonable. In addition, the SSB transmission period and the DRS transmission period can be the same to make the implementation easier. 
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For NR operation, how the SSB index is derived depends on the maximum number of the SSBs associated with the frequency band. For NR-U operation, it is expected that the maximum number of the SSBs will exceed the maximum number of the SSBs in NR FR1, and thus it is reasonable to reuse the method in NR FR2, where the 3 LSBs of the SSB index are carried by the PBCH DMRS, while the other bits are carried in the PBCH.
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OCB requirement during SSB transmission
How to meet OCB requirement during SSB transmission with the multiplex of other signals/channels with SSB transmission were discussed in previous meetings [4]. Following proposal were made:
· FDM RMSI (and possibly CSI/RS) with SSB
· Multiplex SSB and CSI-RS
· RM RMSI with SSB
· Repeat SSB in the frequency domain
· Change of the SSB design
· Up to gNB to schedule the transmission of other signals/channels to satisfy OCB requirement
· Etc.

In order to meet the meet OCB requirement during SSB transmission, the simple approach may be to FDM the RMSI with the SSB. The approach may, however, result in the situation that the REs of other OS within the SSB BW cannot the used due to the current requirement that “When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH” as defined in TS 38.214, i.e., it will reduce the resource usage efficiency of PDSCH scheduling for the transmission of the RMSI.
The issue of the resource usage efficiency of PDSCH scheduling for RMSI can be avoided if NR-U supports the RM around the SSB within the DRS duration, and the gNB scheduler can make the scheduling decision to satisfy OCB requirement, such as multiplexing with PDCCH, PDSCH, CSI-RS.
[bookmark: _Toc1057275][bookmark: _Toc1057690][bookmark: _Toc4008383][bookmark: _Toc4009569][bookmark: _Toc4011681][bookmark: _Toc4011690][bookmark: _Toc4011696][bookmark: _Toc4011703][bookmark: _Toc4011724][bookmark: _Toc4011743][bookmark: _Toc4571485][bookmark: _Toc6991253]Proposal 4: NR-U may consider using the RM of the PDSCH scheduling around the SSB within the DRS transmission duration for meeting OCB requirement, and the gNB scheduler can make the scheduling decision to satisfy OCB requirement, such as multiplexing with PDCCH, PDSCH, CSI-RS.

NR-U CORESET Configuration
The BWP in NR-U operation may be much larger than 20MHz. The LBT operation, however, needs to be performed in the sub-bands with a bandwidth of 20MHz due to the consideration of the co-existence with WiFi.  The success of the LBT operation in one sub-band does not necessarily warrantee the transmission operation in another sub-band. Thus, unlike NR operation, where the RMSI CORESET BW can be freely configured up to the total bandwidth of a BWP, there is a need to consider the limitation of the LBT BW for the RMSI CORESET configuration. A number of options were discussed in previous meetings [2], some companies proposed the RMSI CORESET be confined within a single Clear Channel Assessment (CCA) sub-band, while some other companies proposed more flexible RMSI CORESET configurations.
Limiting the RMSI CORESET bandwidth to be the same as that of the CCA sub-band has the obvious advantage in the implementation while allowing the RMSI CORESET bandwidth to be anywhere in the BWP will have the benefits of more flexibility in the RMSI CORESET resource allocation and provide potentially more reliable detection on the RMSI CORESET. To avoid the complexity, it may be better just having the configuration of one RMSI CORESET for each CCA sub-band.
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Conclusion
In this contribution, we discussed some remaining issues on NR-U initial access signals/channels, and made the following proposal:

Proposal 1: Either of Alt.1 and Alt. 2 for SSB patterns and the CORESET#0 allocation can be adopted for NR-U. We slightly prefer Alt.1 due to it provides more flexibility for the network to place the CORESET#0 when the duration of the CORESET#0 is only one OFDM symbol.
Proposal 2：The default transmission periodicity of the DRS (SSB) can be defined as 40ms for initial access.
Proposal 3：The index of the DRS (SSB) can be indicated in a similar way as NR FR2, i.e., 3 LSBs of the index are carried in PBCH DMRS and the rest of the bits are included in the PBCH.
Proposal 4: NR-U may consider using the RM of the PDSCH scheduling around the SSB within the DRS transmission duration for meeting OCB requirement, and the gNB scheduler can make the scheduling decision to satisfy OCB requirement, such as multiplexing with PDCCH, PDSCH, CSI-RS.
Proposal 5: For simplicity, NR-U may consider supporting the configuration of one RMSI CORESET per CCA sub-band. The RMSI CORESET bandwidth is constraint within the CCA sub-band.
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