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1 Introduction
In RAN Plenary 90 e-meeting, the “Extending current NR operation to 71GHz” WI was further modified based on the outcome of RAN1 study and approved at RP-202925 [1]. One of objectives related to physical layers aspects, precisely on initial access channels, is as follows:
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range.
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· Specify support for PRACH sequence lengths (i.e., L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum



In this contribution, we discuss the design of signals and channel for initial access for above 52.6GHz frequency band, specifically the following perspectives: 
· SCS for SSB and other Initial Access Channels (e.g., PRACH, CORESET and RMSI PDSCH)
· Multiplexing of SSB and RMSI CORESET patterns
· SSB Pattern for new subcarrier spacing (SCS)

2. Discussion
2.1 On SCS for SSB and Other Initial Access Channels
In accordance to [1], the SCS candidates for different physical channels are summarized in Table 1 in a simplified form. Note that, 240kHz SCS is not candidate for any other channels except SSB transmission. 

Table 1: Candidate SCS for SSB, other IA signal/channels and Data and Control Channels [1]
	
	120KHz
	240KHz
	480KHz
	960kHz

	SSB
	Å
	?
	?
	?

	PRACH 
	Å
	
	?
	?

	CORESET 0 and RMSI
	Å
	
	?
	?

	Data and Control Channel
	Å
	
	Å
	Å



As agreed during study item phase and captured in TR 38.808 [2], selection of the additional SCS on top of 120kHz should consider versatility of being able to support various applications and deployment scenarios with all SCSs that would be supported in specification for NR operation in the above 52.6GHz frequency band including
· Coverage considerations and BWP switching
· Delay spread issues
· Phase noise issues
· Frequency and timing estimation issues
In general, for fixed payload channel (e.g., SSB/PDCCH/PUCCH etc.), the coverage performance is degraded with an increased SCS due to shorter symbol duration. A range of potential use cases was listed in TR 38.808 [2], including indoor hotspot, outdoor mobility scenarios (such as dense urban, urban micro, urban macro, rural, factor hall), and indoor D2D scenarios. For outdoor deployment scenario, 120KHz SCS can be used for SSB/CORESET0 to ensure the target coverage with a single numerology. For the indoor deployment scenarios, coverage is of less concern. Compared to 240KHz SCS candidate, the 480KHz SCS can be used not only for SSB but also for other initial access data/control channels including CORESET 0 and PRACH resources such that a single SCS is used to operate initial BWP for all channels e.g., for indoor deployment scenario. Furthermore, compared to 240KHz SCS, the 480KHz SCS SSB can further reduce the timing estimation error for data and control channels to operate 960KHz SCS with still maintaining UL timing within the CP. If it is still not enough in some deployment scenarios, TRS with 960KHz SCS can be additionally configured for data/control channels in a UE-specific BWP.   
In summary, to minimize the specification efforts, avoid unnecessarily tighter requirements on UE timing as well as the sampling processing while maximizing supported use cases and deployment scenarios applicable for above 52.6GHz frequency bands, it is recommended to additionally support the 480kHz SCS with normal CP for SSB and other initial access channels e.g., PRACH, CORESET and RMSI. 

Proposal 1: Support 480kHz SCS for SSB and PRACH in addition to 120kHz SCS for initial access in an initial BWP.

2.2 Multiplexing Patterns of SSB and CORESET#0/RMSI PDSCH
In NR, three patterns were defined for SSB and CORESET#0/RMSI PDSCH multiplexing, named as pattern 1, pattern 2 and pattern 3, respectively. Multiplexing pattern 1 allows that SSB and RMSI PDSCH occur in different time instances. While, multiplexing pattern 2 and pattern 3 limit the SSB and RMSI PDSCH in the same time instances i.e., up to 4 symbols for RMSI transmission with pattern 2 and 3 assuming a same numerology between RMSI PDSCH and SSB. This would significantly limit the RMSI payload size, which can be up to 2976 bits. In addition, the regulatory limitation on the RF output power further reduces the SIB1 coverage. As one example, for SSB with 120kHz SCS, 20 RBs SSB transmission can use maximum transmission power of 37.6 dBm following the 23dBm/MHz EIRP limitation. If the pattern 2/3 are used to multiplex SSB and RMSI PDSCH, RMSI coverage would be significantly reduced due to maximum 40dbm maximum transmission power limitation. The situation becomes more worse for 480kHz SCS case. 
To improve the robustness of the SIB1 transmission, it is preferable to support Rel-15 multiplexing pattern 1 for RMSI delivery and SSB transmission, which provides the required resources in time so as to achieve lower code rate of RMSI and achieve the comparable performance as in Rel-15/16.   
 
Proposal 2: SSB and CORESET 0/RMSI PDSCH multiplexing pattern 1 can be considered to increase the allowable RMSI payload size with reasonable coverage. 

2.3 SSB Pattern for New SCS
For determination of SSB pattern, it was agreed and captured in the TR 38.808 to consider at least following factors: 
· Unlicensed band operation if LBT is required for SSB, e.g. SSB cycling transmission within a DRS transmission window, 
· Beam switching time between SSB, 
· Coverage of SSB, 
· Multiplexing of SSB with CORESET and UL transmissions. 
For FR2, NR defines different SSB patterns (Pattern D and E) for 120KHz SCS and 240kHz SCS, respectively. In general, it is preferable to reuse the existing pattern as much as possible to minimize the specification impacts and implementation efforts. Compared to SSB pattern E defined for 240KHz, the existing pattern D defined for 120KHz SCS allows to configure UL transmission on symbol #12/#13 at the end of each slot and hence efficiently supports latency-sensitive traffic. Same as 120KHz case, Type0-PDCCH search space sets can be scheduled in symbols <0,1>, <2,3>, <12,13> in the first slot and <0,1> of the second slot for SSB Index 0/1/2/3, respectively. In addition, the CP length of 480KHZ SCS is approximately 146.5ns, which can be used for beam switching for different SSBs without need of additional GAP. 
[image: ]

Proposal 3: Extending the current 120kHz SCS SSB pattern for 480KHz SCS such that PUCCH occasion(s) can be reserved after two consecutive SSBs. 

3. Conclusion 
In this contribution, we have presented our views on open issues related to initial access channel and signals on above 52.6GHz frequency bands. Based on the discussions above, the following was proposed: 
Proposal 1: Support 480kHz SCS for SSB and PRACH in addition to 120kHz SCS for initial access in an initial BWP.
Proposal 2: SSB and CORESET 0/RMSI PDSCH multiplexing pattern 1 can be considered to increase the allowable RMSI payload size with reasonable coverage. 
Proposal 3: Extending the current 120kHz SCS SSB pattern for 480KHz SCS such that PUCCH occasion(s) can be reserved after two consecutive SSBs. 
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