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Introduction
In the last RAN plenary meeting, the several agreements for the WI on Extending NR operation to 71GHz were made and the WID was revised accordingly [1]. Based on the revised WID, we introduce our views on initial access for NR from 52.6 to 71GHz in this contribution.
SSB aspects
SSB resource pattern
Regarding SSB resource pattern, the following agreement was made in the last RAN1#105-e meeting [2]. It was also discussed that additional SSB candidate positions for 120kHz, i.e., n = 4, 9, 14, 19. However, the consensus could not be reached.
	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)


In case of 120kHz, if additional SSB candidate positions are added for unlicensed operation, the SSB candidate positions could be different between unlicensed and licensed operation. Even in unlicensed operation, the SSB candidate positions could be different depending on whether DBTW is enabled or not. We also think current 64 SSB candidate positions might be enough. In order to minimize specification impacts, we prefer to keep the current 64 SSB candidate positions for 120kHz SSB, i.e., no additional candidate position.
Proposal 1: Prefer to keep the current 64 SSB candidate positions for 120kHz.
For 480kHz and 960kHz, the decision from RAN4 on beam switching gap is still pending. It might be better to wait RAN4 reply LS on beam switching. Even though the beam switching gap is unnecessary with 480kHz and 960kHz SCS in Rel-17, the beam switching gap could be necessary if additional SSB SCS (> 960kHz) is adopted in future releases. In addition, ALT 1 can also support contiguous SSB candidate positions within an SSB slot with selection of proper X and Y values. Considering forward compatibility, it is proposed to support ALT 1 as SSB patterns for 480kHz and 960kHz SSB. Details on values for X, Y, and n should be further studied.
Proposal 2: Propose to support ALT 1 as SSB patterns for 480kHz and 960kHz SSB.
· Details on values for X, Y, and n should be further studied.
DRS related aspects
The following agreements for DRS related aspects were made in the last RAN1#105-e meeting:
	Agreement:
FFS: Support DBTW at least for 120kHz 
· FFS whether DBTW will be applicable for 480/960 kHz SSB SCS 
· If DBTW is supported for 480/960kHz SSB: 
· For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access), indication of DBTW configuration (e.g. enable/disable of DBTW,  , and DBTW length) are supported by dedicated signaling.
· For 120kHz SSB, support mechanism to distinguish at least the following scenarios: 
· Case 1) (Unlicensed with LBT off) + DBTW disabled
· Case 2) (Unlicensed with LBT on) + DBTW enabled
· Case 3) (Unlicensed with LBT on) + DBTW disabled
· Case 4) (Licensed) + DBTW disabled
· FFS: Whether/how LBT on/off is indicated in MIB 
· If not indicated in MIB, then FFS whether/how the UE determines different sizes of DCI 1_0 with CRC scrambled by SI-RNTI
· FFS: whether any case(s) can be combined for DBTW signaling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signaling
· FFS: whether all above cases need an explicit indication
· FFS: Whether a single indication can be used for combination of more than one cases
· For 120 kHz SSB, enable/disable of DBTW is indicated by one or more of the following methods: 
· Option 1) signaling in MIB 
· Option 1-1) disabling DBTW is jointly coded with 
· Option 1-2) indicated by other bit fields in MIB
· FFS: among options 1-1 and 1-2
· Option 2) distinct GSCN used by the SSB
· Option 3) By comparing the value of   in MIB and DBTW length after UE reads SIB1 or by comparing the value of   in MIB and default DBTW length of 5 ms before UE reads SIB1.
· FFS: whether to support option 1, 2, 3, or any combination of the options.
· Note: enable/disable signaling of DBTW by MIB or GSCN does not preclude other signaling methods

Agreement:
If DBTW is supported,
· Working assumption: MIB signaling to support
· Alt A) indication of  at least for 120kHz SSB 
· In this case, the total number of values of  to not exceed 4
· Alt B) Explicit indication of SSB index and/or SSB candidate location 
· FFS on the details of signaling
· FFS between Alt A, or B, or supporting both
· Supported DBTW lengths 
· Alt 1) 0.5, 1, 2, 3, 4, 5 msec 
· Note: same as Rel-16 FR1 NR-U
· Alt 2) maximum 5 msec 
· FFS other values
· FFS between Alt 1 and 2
· Number of candidate positions when DBTW is enabled 
· For 120kHz SSB 
· FFS between 64 or 80
· If DBTW is additionally supported for 480/960kHz SSB 
· FFS between 64 or 128


DBTW is a mechanism to provide more SSB transmission opportunity considering LBT failure. Therefore, DBTW should be supported for all SSB SCSs regardless of whether to support more than 64 SSB candidate positions considering the case when  < 64. Regarding DBTW lengths, we do not see any strong motivation for different DBTW lengths from Rel-16 NR-U. Thus, the same values (i.e., 0.5, 1, 2, 3, 4, 5ms) with Rel-16 NR-U can be the starting point.
Proposal 3: Propose to support DBTW for all SSB SCSs and the same DBTW lengths with Rel-16 NR-U.
Enabling/disabling LBT & DBTW can be jointly coded with the indication of . In Rel-16 NR-U, 2 bits are used for indicating  only. However, considering joint coding for LBT, DBTW, and , more than 2 bits would be necessary in order to indicate more than 4 states. Even though details are dependent on the decisions of other AIs and RAN4, the followings could be candidate bits for reinterpretation: {subCarrierSpacingCommon, LSB(s) of ssb-SubcarrierOffset, dmrs-TypeA-Position, 4th LSB of SFN, etc.}.
Proposal 4: Propose to support joint coding for LBT, DBTW, and , and study which bits can be used for reinterpretation for the joint coding.
PRACH aspects
PRACH numerology and PRACH sequence format
Based on the previous agreements, 480kHz and 960kHz PRACH will be supported in the specification. The only issue is whether or not 480kHz and 960kHz can be applicable for initial access. Since 480kHz SSB is supported for initial access [1], at least 480kHz PRACH should be supported for initial access. Regarding PRACH sequence format, it was also agreed that L = 139 PRACH sequence format for 480kHz/960kHz is supported in the specification. Whether or not to support additional (longer) lengths for PRACH is highly dependent on a PSD limit and an EIRP constraint. We are open to discuss on this issue.
RACH occasion resources
Regarding RACH occasion resources, the following agreement was made in the last RAN1#105-e meeting [2]:
	Agreement:
For 480kHz and 960kHz PRACH, 
· Down-select among option 1 and 2
· Option 1) The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.
· FFS: supported values of the starting PRACH slot index  within reference slot and whether or not the ROs for a given PRACH configuration can span more than one PRACH slot if gaps between consecutive ROs are supported for LBT and/or beam switching purposes
· Option 2) Each 120kHz RO corresponds to 4 and 8 candidate RO positions for 480kHz and 960kHz PRACH, respectively. Information about the number and locations of 480/960kHz candidate RO(s) are configured or pre-selected within each 120kHz RO. The reference 120kHz RO is determined by the current PRACH configuration method in Rel-15/16 specification.
· Following alternatives are considered on PRACH density
· ALT 1) At least the same density (i.e. number of PRACH slots per reference slot) as for 120kHz PRACH in FR2 is supported
· FFS: support for higher PRACH slot density (number of PRACH slots per reference slot) 
· ALT 2) at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH in FR2 is supported 
· FFS: support for higher RO density
· An “example” illustration of PRACH slots for 480/960kHz is shown below:
[image: ]
· FFS: whether and how to account for LBT in RO configuration (if needed)
· FFS: whether and how to account for beam switching gap in RO configuration (if needed)


For 480kHz and 960kHz PRACH, it will be better to reuse the existing FR2 PRACH configuration table (Table 6.3.3.2-4 in [3]) as much as possible. We do not see a big difference between Option 1 and Option 2. With the reference slot duration corresponds to 60kHz SCS, reusing of the configuration table could be straightforward with fixed or pre-configured the starting PRACH slot index for 480kHz and 960kHz. The starting PRACH slot index can be determined after receiving the reply from RAN4 on beam switching. If the same number of PRACH slots per reference slot is kept, the density of RO could be decreased if the beam switching gap between ROs is necessary. Therefore, we prefer ALT 2 in order to keep the same RO density regardless of whether beam switching gap is necessary or not.
Proposal 5: Support Option 1 and ALT 2 for 480kHz and 960kHz PRACH slot configurations.
RA preamble ID calculation
For RA preamble ID calculation, there were many options proposed by companies [4], and it was concluded that RO configuration needs to be solved first. However, based on Option 1 and ALT 2 in the previous subsection, the current equation can be reused with minor modifications such that t_id is the index of 120kHz slot that contains RO in a system frame, s_id is the index of the first OFDM symbol of RO based on the value of  specified in clause 5.3.2 of TS 38.211[3].
Proposal 6: Propose to reuse the current equation with minor modifications for RA preamble ID calculation.
· RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· t_id is the index of 120kHz slot that contains RO in a system frame
· s_id is the index of the first OFDM symbol of RO based on the value of  specified in clause 5.3.2 of TS 38.211
Summary
In this contribution, we made the following proposals for initial access aspects for NR from 52.6 to 71GHz.
Proposal 1: Prefer to keep the current 64 SSB candidate positions for 120kHz.
Proposal 2: Propose to support ALT 1 as SSB patterns for 480kHz and 960kHz SSB.
· Details on values for X, Y, and n should be further studied.
Proposal 3: Propose to support DBTW for all SSB SCSs and the same DBTW lengths with Rel-16 NR-U.
Proposal 4: Propose to support joint coding for LBT, DBTW, and , and study which bits can be used for reinterpretation for the joint coding.
Proposal 5: Support Option 1 and ALT 2 for 480kHz and 960kHz PRACH slot configurations.
Proposal 6: Propose to reuse the current equation with minor modifications for RA preamble ID calculation.
· RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· t_id is the index of 120kHz slot that contains RO in a system frame
· s_id is the index of the first OFDM symbol of RO based on the value of  specified in clause 5.3.2 of TS 38.211
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