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1. Introduction
In the RAN #90-e meeting, work item for supporting NR operation 52.6 – 71 GHz was approved and the WID was further revised in RAN #91-e meeting [1]. The items to be studied that are related to initial access include the following: 
	· 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. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· 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.


     In this contribution, we provide our view on initial access aspects for NR operations in 52.6-71 GHz, including SSB pattern, CORESET # 0 numerology, and PRACH sequence length.


2. [bookmark: _Ref494794648]Discussion
2.1 SSB pattern
In the RAN 1 #104b-e meeting, agreement for SSB pattern when SSB SCS=120 kHz was made as follows

	Agreement:
For SSB with 120kHz SCS for NR 52.6 GHz to 71 GHz,
· 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8,16, 20} + 28×n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
· For carrier frequencies within 52.6 GHz to 71GHz, support at least 𝑛 = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
· Other values of n (if any) are FFS, and support of additional n values are subject to support of DBTW for 120kHz SSB


	  
	On the other hand, the SSB pattern when SSB SCS=480/960 kHz was agreed to down select two alternatives based on the following agreement in the RAN 1 #105-e meeting. 

	Agreement:
For 480kHz/960kHz SSB, select one of the following alternatives:
· ALT 1) First symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· value of X and Y are identical for 480kHz and 960kHz
· FFS: exact value of X and Y
· ALT 2) First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· Values of n for 480kHz and 960kHz for ALT 1 and 2
· FFS: whether number of values for ‘n’ depend on LBT operation (i.e. LBT vs no-LBT)
· FFS: exact values of ‘n’ for each SCS
· Values of ‘n’ for one mode of operation shall be strictly a subset of values for another mode of operation, if two mode of operation exist for number of candidate SSBs
· FFS: whether values of ‘n’ shall not be all consecutive integer values (i.e. non-candidate SSB slots are positioned every few candidate SSB slots)



	The agreement for SSB SCS=120 kHz implies that case D of SSB pattern when SSB SCS=120 kHz is reused, which is shown in the Fig 5. During a 5 ms window, the total number of symbol is 140, while the case D pattern is described per 28 symbols, hence the maximum value of ‘n’ is 19. The FFS when SSB SCS=120 kHz is reused is to discuss whether additional SSB candidate positions should be increased or not. As for SSB SCS=480/960 kHz, the Alt 2 uses the case D of SSB pattern when SSB SCS=120 as a starting point and further discuss the values of ‘n’. In comparison, Alt 1 keeps the flexibility of SSB starting position within each 14 symbols and the values of ‘n’.
[image: ]
Fig. 1 Case D of SSB pattern when SSB SCS=120 kHz
   
In our view, following factors should be considered when discussing SSB pattern in 60 GHz: (1) reservation for UL transmissions; (2) SSB index indication; (3) Beam switching gap; and (4) UL/DL turnaround time. Since R-15, the rule for valid RACH occasion has been specified. Specifically, a PRACH occasion is valid as long as it’s at least ‘N’ symbols after or preceding with the last symbol of a SSB. “N” can be either 0 or 2 based on PRACH SCS The motivation behind this rule is to avoid collision between the transmission of SSB and PRACH preambles. Hence, when additional SSB positions is discussed, the proponents should consider the transmission opportunities for UL. Besides, increasing SSB candidate positions suggests more bits are needed to indicate its index. Currently, SSB indexes are determined by UE based on PBCH DMRS sequences (3 bits) and PBCH payload (3 bits). If additional SSB candidate positions are agreed, additional bits are needed to indicate SSB indexes. However, to support DBTW, the following agreement was made in RAN 1 #104b-e meeting. Particularly, it was agreed that both PBCH payload size and the number of DMRS sequences cannot be larger than those in FR2. Hence, it’s not clear to us that SSB candidate positions can be increased without violating the following agreement. 

	Agreement:
· For operation with shared spectrum channel access of NR 52.6 – 71 GHz, support discovery burst (DB) and define the DB same as in Rel-16 37.213 Section 4.0
· FFS: Support discovery burst transmission window (DBTW) at least for SSB with 120 kHz SCS with the following requirements
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· FFS: applicability of DBTW design for 120kHz to SSB with 480kHz and 960kHz SCS
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· FFS: details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· FFS: details of how to inform UEs of the configuration of DBTW



Another factor that should be considered for SSB pattern is beam switching gap. The CP length is 73 ns and 146 ns when SCS are 480 kHz and 960 kHz, respectively. According to TR 38.817-2, the worst case beam switching gap is 100 ns. Right now, RAN 1 is waiting for the response and comment from RAN 4 to achieve further consensus. Considering the above reasons and the uncertainty of RAN 4 response, we tend to not support additional SSB candidate positions. Hence, we have following proposals.

Proposal 1: For SSB SCS=120 kHz, additional SSB candidate positions is not needed.

Proposal 2: For SSB SCS=480/960 kHz, Alt 2 should be supported as the baseline scheme.

2.2 CORESET #0 numerology
	An agreement was made for CORESET #0 numerology in the RAN 1 #104-e meeting and listed as follows.
	
Agreement:
For CORESET#0 and Type0-PDCCH search space configured in MIB:
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz
· Support at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz.
· FFS: Supporting additional values
· FFS: Supported values for SSB to CORESET#0 offset RBs
· If 480kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz
· If 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz
· If 240 kHz SSB SCS is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {240, 120} kHz
· FFS: any other combinations between one of SSB SCS (120, 240, 480, 960) and one of CORESET#0 SCS (120, 480, 960)
· FFS: initial timing resolution based on low SCS (120 kHz) and its impact on the performance of higher SCS (480/960 kHz)


	It can be clearly observed from the agreement supports the same CORESET #0 numerology as that of SSB SCS. In RAN 1 #105-e meeting, there was a discussion to support 480/960 kHz SCS as the CORESET #0 numerology. The motivation behind this discussion is to enable faster operation in case both 480/960 kHz are not supported as SSB SCS in initial access case. However, since 480 kHz has been supported as SSB SCS in initial access during RAN #92 meeting. The reason to support additional CORESET #0 numerologies given a fixed SSB SCS is not valid anymore. Besides, if additional CORESET # 0 numerology is different as SSB SCS, additional bit is needed. The field used to indicate CORESET #0 numerology was subCarrierSpacingCommon. Since R-16, subCarrierSpacingCommon has been repurposed to represent the Q value based on the agreement of using a same SCS for CORESET 0 and SSB. If 60 GHz does not reuse this agreement, the field to denote Q value needs to be discussed. However, the limitation on PBCH payload size and DMRS sequence number to support DBTW as mentioned in Section 2.1 makes finding this additional field for Q value difficult. Due to these reasons and unclear benefit to support additional CORESET #0 numerology, we support only 1 SCS for CORESET#0/Type0-PDCCH for a given SSB SCS

Proposal 3: Support only 1 SCS for CORESET#0/Type0-PDCCH for a given SSB SCS.

2.3 PRACH sequence length
	Regarding the supported PRAH sequence given a PRACH SCS, only the agreement made in RAN 1 #104-e meeting is relevant, which is listed as follows.
	Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access


	Currently, only sequence length for PRACH SCS=120 kHz is finalized. The remaining issues are whether sequence length L=571, 1151 should be supported for PRACH SCS=480 kHz and 960 kHz. In our view, the motivation to support sequence length L=571, 1151 is to exploit transmission power under PSD limit and EIRP restriction, i.e., 23dBm/MHz with up to 40dBm EIRP. Although there was a discussion in #105-e meeting about the maximum transmission power and emission bandwidth, PRACH transmission power is not a serious issue from our perspective. Besides, the price to achieve such higher transmission power is to use excessive bandwidth. Therefore, we support only sequence length L=139 wgb PRACH SCS=480 kHz and 960 kHz.

Proposal 4: Support only sequence length L=139 when PRACH SCS=480 kHz and 960 kHz.

3. Conclusion
In this contribution we have discussed various aspects for initial access above 52.6 GHz and provided following proposals:

Proposal 1: For SSB SCS=120 kHz, additional SSB candidate positions is not needed.

Proposal 2: For SSB SCS=480/960 kHz, Alt 2 should be supported as the baseline scheme.

Proposal 3: Support only 1 SCS for CORESET#0/Type0-PDCCH for a given SSB SCS.

Proposal 4: Support only sequence length L=139 when PRACH SCS=480 kHz and 960 kHz.
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