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1 Introduction
In RAN1#94 and #94bis meetings, some potential layer channel aspects was discussed and following agreements related to initial access were made: 

Agreement:
· It is recommended to define a mechanism to transmit SSBs dropped due to LBT failure 

· Following are examples of candidate mechanisms for further consideration with enhancements or modifications not precluded:

· Alt-1: Shift SSB(s) in time to the next transmission instance 

· Alt-2: Cyclically wrap the SSBs dropped due to LBT failure around to the end of the burst set transmission

· Alt-3: Network to flexibly position SSB index and indicate the timing information

· Other alternatives are not precluded

· It is recommended to define a mechanism for UE(s) to determine the timing and QCL assumptions from the detected SSB

Agreement: 

If preamble transmissions are dropped due to LBT failure, then

· From a RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented

Agreement:
For SSB transmissions as part of DRS:

· It is considered beneficial to expand the maximum number of candidate SSB positions within DRS transmission window to [Y], for e.g., Y = [64] 

· FFS: How to derive frame timing from detected SS/PBCH block 

· Transmitted SSBs do not overlap

· FFS: Shift granularity between candidate SSBs positions/candidate groups of SSBs 

· Maximum number of transmitted SSBs is [X] within DRS transmission window. X <= 8

· FFS: Duration of DRS transmission window

· FFS: Duration of the transmitted DRS within the window, including SSBs and other multiplexed signals/channels

· FFS: relationship between transmitted SSB index and QCL assumption at UE

· FFS: If and how to support beam repetition for soft combining of SSBs within the same DRS transmission

In this contribution, we discuss on the initial access, especially about SSB/RMSI transmission
2 NR SS/PBCH design for NR-Unlicensed
In NR-unlicensed, the opportunity of channel occupation can’t be guaranteed based on fixed slot designation. So SS/PBCH block related to initial access, beam management as well as RRM measurements may be blocked depending on LBT success/failure. The skip of SS/PBCH block transmission due to the LBT failure may make some additional delay for initial access and performance degradation of various measurement procedures, so we need to enhance the SS/PBCH block transmission procedure to cope with LBT failure. 
Few approaches are be beneficial and need to be discussed for SS/PBCH transmission as follows:

· Option 1: additional SS/PBCH block positions in time domain

· Option 2: SS/PBCH block design in frequency domain

In option 1, the introduction of the additional SS/PBCH block positions in time-domain will show the some benefits about the increase channel access probability and reduction of channel access delay. One possible approach will be cyclical shifting (or cyclical wrapping) to provide additional SSB positions within SSB transmission window. The additional positions of SSB transmission around end of the SSB burst set will minimizes the time gap among SSBs without any modification to existing NR SS/PBCH block design. The cyclical wrapping method can be implemented by transmitting dropped SSB(s) around the end of the SSB burst set. In this case, UE may need some information signalled by PBCH/RMSI/RRC in order to recognize the cyclically shifted SSB positions. For simple modification, aforementioned timing changes can be constrained within 5ms SSB burst set window. In additional, consecutive SSB transmission can be also considered to offering new SSB positions associated with SSB timing offset methods.
Proposal 1: Cyclically wrapped SSB transmission can be considered to cope with LBT failure.
In option 2, the introduction of the SS/PBCH block design in frequency-domain will be discussed with RMSI transmission together. In Rel-15 NR pahse-1, as illustrated in Fig. 1, there are 3 patterns to multiplex SS/PBCH block and RMSI transmission. As pattern 1 in Fig. 1, the total bandwidth of SS/PBCH block TDMed with RMSI CORESET could get inside within 20MHz. For pattern 2 and 3 shown in Fig. 1, it is possible that the aggregated bandwidth of SS/PBCH block FDMed with RMSI CORESET can be extended to 20MHz.
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Figure 1: Multiplexing patterns of SSB and RMSI transmission in current NR
The nominal channel bandwidth in unlicensed band is the widest of frequencies, inclusive of guard bands, assigned to control/data signal/channels. Under the ETSI regulation about the nominal bandwidth, LTE LAA has already adopted 20MHz bandwidth for the component carrier. In this context, NR-U made agreements that NR-U operating bandwidths is an integer multiple of 20MHz on sub-7 GHz band. The OCB regulation could be easily met by SS/PBCH block with co-scheduled PDSCH including RMSI CORESET as shown pattern 2/3 of Fig.1. 
If PDSCH is not scheduled, SS/PBCH repetition in frequency-domain and CSI-RS configuration will be another alternatives. The SS/PBCH repetition in frequency-domain means that same SS/PBCH blocks are duplicated in frequency domain within 20MHz to satisfy the OCB requirement. When CSI-RS is transmitted with SS/PBCH block in frequency domain, it is assumed that the CSI-RS and SS/PBCH block are quasi co-located.
Proposal 2: SS/PBCH block design in frequency-domain should be considered to meet OCB requirement.

3 Conclusion

In this contribution, we discussed initial access in NR-U. Our proposals are given as follows:
Proposal 1: Cyclically wrapped SSB transmission can be considered to cope with LBT failure.
Proposal 2: SS/PBCH block design in frequency-domain should be considered to meet OCB requirement.


1/3


