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Introduction
In RAN#92-e [3], work scope of extending current NR operation to 71 GHz was updated with the following initial access related objectives:
	
· 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 (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/ Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.



In this contribution, we discuss potential issues and associated standard impacts on initial access signals and channels for operation in 52.6 – 71GHz bands.
Discussions
Support of SSBs and initial access related signals/channels for additional SCSs
Obtaining Neighbour Cell SIB1 in CGI Reporting 
In RAN1#105-e ‎[7], following agreement was made to support ANR for 480/960kHz SCSs in NR, 52.6 – 71 GHz. 

	Agreement:
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) 
· Support configuring CORESET#0/Type0-PDCCH for the purpose of ANR/PCI confusion detection by down selecting from the following two alternatives
· Alt 1) Using dedicated signaling
· Alt 2) Using configuration in MIB
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.



During cell selection and cell reselection, UE may be informed of cell status and cell’s reservations by parameters included in SIB1, namely cellReservedForOperatorUse, cellReservedForOtherUse, cellReservedForFutureUse. Moreover, for cell reselection of UE in IDLE and/or INACTIVE modes, the UE may monitor paging channel of the cell according to the information in SIB1 e.g., parameters such as Ns, nAndPagingFrameOffset, nrofPDCCH-MonitoringOccasionPerSSB-InPO, and the length of default DRX Cycle ‎[9].
Besides, as part of the automatic cell relation (ANR) function, UE in CONNECTED mode may need to access the NCGI of the target cell in order to report it to the serving cell, where the PLMN ID included in the NCGI is determined as part of the NR Cell Identity in SIB1 ‎[10].
Observation 1. UE needs to access to the parameters in SIB1 for different purposes including ANR and the cell reselection in the CONNECTED or the IDLE/INACTIVE modes, respectively.
Since the main purpose of ANR is to relieve the operator to manually managing the Neighbor Cell Relations (NCR), we support the configuration of the CORESET#0/Type0-PDCCH in MIB, i.e. Alt 2. 
The case with “dedicated signaling” is mainly proposed for the scenarios where the NCR information is not provided and reported by the UE. This implies that the information obtained from “dedicated signaling” should be basically provided through Xn links between the gNBs. The communication between the gNBs to send/receive the “dedicated signaling” may impose more burden on the operators which is not in line with the purpose of the ANR. Therefore, we believe that using “dedicated signaling” will undermine the general concept of the ANR.
Proposal 1. Support Alt 2 on using the CORESET#0/Type0-PDCCH configuration in MIB.
In RAN#92-e [3], the work scope was updated with the support for CORESET#0/Type0-PDCCH configuration in MIB for the ANR:
	· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.



Based on the above agreement, the CORESET#0/Type0-PDCCH configuration in MIB is supported for the ANR implementation. However, configuring the CORESET#0/Type0-PDCCH for the 480kHz and 960kHz SCS in non-initial access SSB may cause relatively large specification impact, especially as 960kHz SCS for SSB is not going to be supported for initial access in Rel-17. As follows, we propose an alternative method to obtain neighbor cell SIB1 based on preconfigured settings and parameters.
In the proposed scheme, the parameters for the time and frequency allocation and the multiplexing pattern of CORESET#0 and Type0-PDCCH CSS may be defined in a preconfigured setting. As such, the UE in active BWP which needs to access SIB1 in a neighbor cell may find the (pre)configured settings for the CORESET#0 and Type0-PDCCH CSS based on the carrier BW and the SCS. The settings can include frequency offset, number of RBs, number of symbols and/or multiplexing patterns of the CORESET#0.
Thus, upon determining that the (pre)configuration of the settings for CORESET#0 and Type0-PDCCH CSS in a neighbor cell are enabled (e.g., based on a configuration or an indication from gNB), the UE will use the (pre)configured settings to access the Type0-PDCCH and SIB1 in the neighbor cell.
Proposal 2. Consider introducing the parameters for the neighbor cell SIB1 related to CGI reporting, where the time and frequency allocations and the multiplexing patterns are (pre)configured in fixed settings.


SSB transmission in shared spectrum operations
Initial access procedures need enhancements in shared spectrum operations in beyond 52.6 GHz bands. In the shared spectrum operations, Listen Before Talk (LBT) is mandatory in many regions for unlicensed initial access operations. As such, Clear Channel Assessment (CCA) is performed before every single transmission using energy sensing. Considering transmission of SS/PBCH blocks during the initial access, gNB can transmit only upon successful sensing of channel to be idle. The gNB then can transmit for duration up to channel occupancy time, which is determined based on a priority class. 
During the channel occupancy, transmission gaps of less than or equal to 25us are allowed and are counted in the channel occupancy time. The channel occupancy time can be used by the gNB and corresponding UE(s) through downlink or uplink transmission bursts, respectively. A transmission burst implies a set of transmissions with no gaps larger than 16us. If the gaps exceed the limit of 16us, the transmission may continue in a separate transmission burst after sensing the channel to be clear/idle.
Discovery burst transmission windows (DBTW)
In RAN1#105-e ‎[7], the following agreement is made to support DBTW for initial access of NR in 52.6 – 71 GHz. 

	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.
· [bookmark: _Hlk78795567]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



In NR-U and for the operation with the shared spectrum, Discovery Bursts (DB) and Discovery Burst Transmission Windows (DBTW) are used for transmission of SS/PBCH blocks in a half frame. Within a discovery burst, gNB may transmit SS/PBCH block bursts, and where applicable the CORESET for the PDCCH scheduling PDSCH with SIB1 and PDSCH carrying SIB1.
With the DBTW enabled, the UE will be configured to receive the SS/PBCH blocks in candidate positions with candidate SSB indexes within a DBTW. Thus, considering the LBT requirements in the unlicensed spectrum channel access, transmission of the SSB blocks within DBTWs enables the UE to track the missed SSB blocks in case of LBT failures. In other words, considering that DBTW is not enabled, in case an SSB block is not transmitted in the respective SSB burst due to the LBT failure, it cannot be retransmitted within the ongoing SSB burst and only can be retransmitted in the next SSB bursts. 
As such, UE may end up with selecting a beam that is not the best option or going through possibly multiple blind detections of the SSB bursts. This may impose undesired delays, complexity, or even worse, inaccurate beam selection for the UE. However, with the DBTW enabled, the UE may expect to receive an SSB block that was missed due to the LBT failure in another candidate position within the ongoing SSB burst. Thus, supporting DBTW can be beneficial for the UE as it reduces the latency, complexity, and ambiguity.
Proposal 3: Enhance the initial access operation to support Discovery Burst (DB) and Discovery Burst Transmission Window (DBTW) in unlicensed spectrum operations that require LBT in beyond 52.6GHz spectrum.
Considering the support for the DBTW in shared spectrum initial channel access, UE needs to be informed if the DBTW is enabled/disabled prior to decoding MIB or as part of the MIB. One solution is based on the different sync raster offsets to inform the UE ahead of detecting the SSB block. As such, if the UE detects the SSB block in the sync raster in a specific range/threshold, the UE concludes that the DBTW is enabled. The range/threshold identified for the different sync raster offsets to be used for defining the different modes of operation can be prioritized based on the probability of having the DBTW enabled or disabled in the shared spectrum beyond the 52.6GHz. Fig. 1 provides an example of two sync raster offsets to inform the UE if the DBTW is enabled/disabled.
Proposal 4: Consider indicating enable/disable of DBTW in initial access operations based on a sync raster offset used by SS/PBCH block.
Support Option 2) Distinct GSCN used by SSB.
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[bookmark: _Ref79067990]Fig. 1 Examples for two sync raster offsets to determine if the DBTW is enabled/disabled
MIB signalling of the modes of operation
In beyond 52.6GHz, the same divisions of the spectrum have been allocated to different license regimes in different countries. Thus, the licensed and unlicensed bands may overlap, which is different from the NR-U in the 5/6GHz band.
In MIB, some parameters have different interpretations based on the license regime. For instance, subCarrierSpacingCommon that identifies the SCS for CORESET#0 and Type#0 PDCCH, is used for deriving the QCL relation between the SSB blocks for operation with unlicensed spectrum. In another example, the indexes determined by pdcch-ConfigSIB1, which indicates parameters for the CORESET#0, correspond to different reference tables for the licensed/unlicensed spectrums. Also, the LSB of the ssb-SubcarrierOffset corresponding to kSSB is used for deriving the QCL relation between the SSB blocks for operation with unlicensed spectrum.
The overlap of the license regimes may cause ambiguity for the UE on how to interpret the parameters with dual purposes and dual interpretations in the MIB. Thus, the license regime in the initial access procedures for the licensed/unlicensed spectrum should be indicated either before decoding the MIB, or as part of the MIB. 
Moreover, based on LBT being on or off, DCI 1_0 could have different sizes during SIB1 reading. Thus, the UE needs to distinguish the mode of operation as part of MIB to avoid blind detection of SIB1.
In NR Rel.16, UE identifies the parameters regarding the time and frequency allocation of CORESET#0 from the controlResourceSetZero in pdcch-ConfigSIB1 in MIB through Tables 13-1 through 13-10 and specifically the Tables 13-1A and 13-4A for operation with shared spectrum channel access in TS 38.213 ‎[5]. Reviewing the reference tables, it is observed that for SSB SCS equal to or greater than 120kHz and PDCCH SCS equal or greater than 120kHz, the MSB of controlResourceSetZero is not used.
Considering the WID ‎[1]‎[3] and the supported SCS for SSB and the SCS for the initial access related signals/channels in initial BWP, the MSB of controlResourceSetZero may be used as a solution for the indication of the license regime. In RAN1#105-e ‎[7], different scenarios were proposed that UE needs to distinguish regarding the enable/disable of the DBTW, on/off of the LBT, and the license regime.
Assuming that UE determines the enable/disable of the DBTW based on the sync raster offset, UE can additionally use the MSB of controlResourceSetZero, to determine the mode of operation. A possible example is provided in Table 1.
Table 1, Mapping between the combination of Sync. raster offset and MSB of controlResourceSetZero
	Sync Raster Offset
	MSB of controlResourceSetZero
	Case of Operation

	Offset 1
	0
	Case 4

	Offset 1
	1
	Case 1

	Offset 2
	0
	Case 2

	Offset 2
	1
	Case 3



Proposal 5: Consider the enhancements to indicate the mode of operation regarding the enable/disable of the DBTW, on/off of the LBT, and the license regime based on the combination of Sync. raster offset and MSB of controlResourceSetZero.

MIB signaling of the Q factor
In RAN1#105-e ‎[7], the following agreement was made to support DBTW for initial access of NR in 52.6 – 71 GHz. 
	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



With the DBTW enabled, UE can identify SS/PBCH blocks that are quasi co-located within a DBTW or across the DBTWs, if the  results in the same value for the SS/PBCH blocks. Moreover, UE can determine the candidate SS/PBCH block indexes according to . The  is the index of the DMRS sequence transmitted in the PBCH of the corresponding SSB block, and the  (or the Q parameter) is configured by MIB parameters. In NR Rel. 16, a maximum number of the SSB beams is limited to 8 in shared spectrum channel access and the  is configured based on Table 4.1-1 in 3GPP TS 38.213 (Release 16) ‎[5]. 
Table 4.1-1 ‎[5]: Mapping between the combination of subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset to 
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	 

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Since supported number of SSB beams has increased to up to 64 beams for unlicensed spectrum as well as licensed spectrum in the WID ‎[1], the reference table needs to be revised to accommodate the larger number of the SSB beams, e.g., Qset{1,2,4,8,16,32,64}. 
One solution with the least specification impact is to use the existing reference table (Table 4.1-1 ‎[5]), where the values for the  are a subset/subsamples of the Qset for the 64 beams. Two possible examples are provided in Tables 2 and 3.


Table 2, New mapping for the  to support up to 64 SSB beams
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	 

	scs15or60
	0
	4

	scs15or60
	1
	8

	scs30or120
	0
	32

	scs30or120
	1
	64


Table 3, New mapping for the  to support up to 64 SSB beams
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	 

	scs15or60
	0
	8

	scs15or60
	1
	16

	scs30or120
	0
	32

	scs30or120
	1
	64



Proposal 6: Support enhancements on the reference tables in indication of Q parameter for up to 64 SSB beams in initial access operations for unlicensed spectrum in beyond 52.6GHz, e.g., subsamples of the Q parameter.
· Support Alt A, for the total number of options for the Q parameter to not exceed 4.
  
Minimizing the gaps between contiguous SSB blocks
In RAN1#105-e ‎[7], the following agreement was made to support candidate SSB positions for initial access of NR in 52.6 – 71 GHz.

	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)



Regarding the SSB resource patterns, “Case D” pattern for 120kHz SCS (Alt 2) is the basis that can be adopted with the least specification impact for the higher SCS. 
As for the new SSB pattern (Alt 1), the options on {X, Y} allow inserting gaps between the contiguous SSB blocks to make room for the beam switching gaps, in particular for 960kHz SCS. The need for the insertion gap is not decided yet and it still depends on the response from RAN4.
Moreover, while it may be useful to reserve UL slots within a 480kHz SSB burst with a specific selection of the values for ‘n’, the slots reserved for UL may not be efficient in 960kHz SCS due to DL-UL switching times. Thus, the values for ‘n’ can be selected so that different applications for each SCS can be accommodated.
In general, Alt 1 provides more options to address different requirements for the 480kHz and 960kHz SCS SSB blocks. 
Proposal 7: Support Alt 1 for the SSB resource patterns for 480/960kHz SCS SSB blocks. 
Considering SS/PBCH block burst transmissions for operation with shared spectrum channel access in unlicensed bands, transmission gaps are limited to 16us within a discovery burst in the discovery burst transmission windows. As such, LBT is required after gaps larger than 16us. 
In NR Rel. 16, five SSB burst patterns have been proposed that are based on the subcarrier spacing of the SS/PBCH blocks. “Case D” in 120kHz SCS is provided as an example in Fig. 2,a. 
According to the WID ‎[1]‎[4], it is agreed to support 120kHz and 480 kHz SCS for both initial and non-initial access, in addition to 960kHz SCS only for non-initial access for the SSB blocks in beyond 52.6GHz spectrum. After evaluating the “Case D” in 120kHz SCS, it is observed that the existing gaps between the contiguous SSB blocks are larger than 16us. Moreover, “Case D” has been considered as the SSB block pattern for the 480kHz and 960kHz SCS as an instance and for the purpose of comparison. It is observed that based on “Case D”, the inter-slot gaps within an SSB burst in 480kHz SCS are around 18us that exceeds the limit of 16us.  
Observation 2: With “Case D” as the SSB pattern, the inter-slot gaps within an SSB burst in 120kHz and 480kHz SSB are larger than 16us.
[image: ]
[bookmark: _Ref71275756]Fig. 2 SS/PBCH block bursts in Case D, SCS 120kHz, 16 beams
One solution is to include the CORESET#0 for the PDCCH scheduling PDSCH with SIB1 and/or PDSCH carrying SIB1 beside (preceding or succeeding) the corresponding SS/PBCH blocks. As such, UE can use the same spatial filter to receive SS/PBCH block and its associated CORESET#0.
Two possible examples are provided in Fig. 2, b and c, where the symbols marked as ‘x’ are the candidate positions of the CORESET#0. 
Option 1, In the first example, the UE can be configured with CORESET#0 with multiplexing pattern 1 and maximum three (two or three) symbols before or after corresponding SSB beams. For example, the candidate locations for CORESET#0 and the number of symbols can be identified as follows for Case D SSB pattern with SCS 120kHz: (see Fig. 2, b)
· The SSB candidates associated to CORESET#0 with 3 symbols located before corresponding SSB have indexes: 4+28n
· The SSB candidates associated to CORESET#0 with 3 symbols located after corresponding beam have indexes: 20+28n
· The SSB candidates associated to CORESET#0 with 2 symbols located before corresponding beam have indexes: 16+28n
· The SSB candidates associated to CORESET#0 with 2 symbols located after corresponding beam have indexes: 8+28n
· Where, n=0,1,2,3,5,6,7,8,10,11,12,13,15,16,17,18

Option 2, In the second example, a smaller number of symbols for the CORESET#0 are allocated, where the UE can be configured with CORESET#0 multiplexing pattern 1 with maximum two (one or two) symbols before or after corresponding SSB beams. For example, the candidate locations for CORESET#0 and the number of symbols can be identified as follows for Case D SSB pattern with SCS 120kHz and multiplexing pattern 1: (see Fig. 2, c)
· The SSB candidates associated to CORESET#0 with 2 symbols located before corresponding SSB have indexes: 4+28n
· The SSB candidates associated to CORESET#0 with 2 symbols located after corresponding beam have indexes: 20+28n
· The SSB candidates associated to CORESET#0 with 1 symbol located before corresponding beam have indexes: 16+28n
· The SSB candidates associated to CORESET#0 with 1 symbol located after corresponding beam have indexes: 8+28n
· Where, n=0,1,2,3,5,6,7,8,10,11,12,13,15,16,17,18

Considering the preconfigured fixed time locations for the CORESET#0, the parameters such as searchSpaceZero or controlResourceSetZero in pdcch-ConfigSIB1 might be free to be used for other purposes. For example, these parameters can be used to select between the different alternatives, see Table 4 as an example for when the SCS of the {SS/PBCH block, PDCCH} is {120,120} kHz.
Table 4, Parameter settings based on preconfigured alternatives for the location of the CORESET#0 for TYPE0-PDCCH CSS in shared spectrum when {SS/PBCH block, PDCCH} is {120,120} kHz
	Index
	Number of Symbols
	Number of RBs 
	Offset (RBs)

	0
	Option 1
	24
	0

	1
	Option 1
	24
	4

	2
	Option 1
	48
	14

	3
	Option 2
	24
	0

	4
	Option 2
	24
	4

	5
	Option 2
	48
	14

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Proposal 8: Introduce the enhancements on SS/PBCH block transmission patterns to deliberately include the CORESET#0 and SIB1 in fixed time locations along with the corresponding SS/PBCH block to ensure the channel occupancy as much as possible, in the initial access operations for unlicensed spectrum in beyond 52.6GHz.
PRACH enhancement
In RAN1#105-e ‎[7], the following agreements were made to support 480kHz and 960kHz PRACH for NR in 52.6 – 71 GHz.

	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)



Regarding PRACH RO configurations, the reference slot is based on 60kHz SCS in NR Rel.16. As such, for the 120kHz SCS, the starting position for the PRACH slot within the reference slot can be in two positions. In 480kHz and 960kHz PRACH, the same methodology can be followed, where the two starting positions refer to slots (4,8) or (7,15) within the reference slot, respectively. Thus, Option 1 can be used for 480kHz and 960kHz PRACH while being in compliance with NR Rel.16.
In PRACH configurations in NR Rel. 16, the ROs are considered consecutively within the PRACH slot. However, Option 2 proposes to allow selecting between the 4 or 8 RO positions that correspond to each 120kHz RO for 480kHz and 960kHz PRACH, respectively. This could cause undesirable gaps for the UEs that wish to send PRACH in the consecutive ROs. In other words, in case a UE wants to send PRACH in multiple ROs, the UE has to perform each PRACH transmissions after respective gaps. This gets more critical in shared spectrum channel access, as the UE might need to perform LBT before each PRACH transmission due to the inserted gaps. The proposed scheme in Option 2 does not seem to have benefits for the UE. 
Proposal 9: In PRACH configuration, we support Option 1 as it is in compliance with NR Rel.16. 
As for the PRACH density, the proposed alternatives Alt 1 and Alt 2 consider the number of PRACH slots per reference slot, and the number of RO per reference slot, respectively. The support for higher PRACH slot density seems reasonable to account for possible gaps needed for the beam switching, for instance. However, the RO density is preferred to stay the same as NR Rel. 16 to avoid extra specification impact.
Proposal 10: In PRACH density configuration, support Alt 2 with the same RO density as 120kHz PRACH. Moreover, support further study for higher PRACH slot density for 480kHz and 960kHz PRACH, compared to the 120kHz PRACH. 
 
LBT-free PRACH transmission in the consecutive ROs
In NR-U, introduction of non-consecutive RACH occasions was discussed as well as introduction of new PRACH sequences. The motivation was to allow a gap between RACH occasions so that CCA for a PRACH transmission does not fail due to a transmission of PRACH in a neighboring RACH occasion. However, while new PRACH sequences were introduced for NR-U, agreements on the specification support were not made as it could be handled by gNB implementation e.g., utilizing only odd ROs or even ROs. For 52.6 – 71 GHz, the same principle can be applied as non-consecutive RACH occasions still can be handled by gNB implementation. 

While inserting gaps to account for the LBT in RO configuration could be a solution in lower frequency bands, it may affect the efficiency in NR 52.6-71 GHz spectrum. 
In NR-U Rel.16, a UE shall use Type 1 channel access procedure for PRACH transmissions, where the UL channel access priority class p=1 is used for PRACH transmissions. The defer duration  consists of duration immediately followed by consecutive slot durations where each slot duration is , and  includes an idle slot duration  at start of  . Thus, For LBT with p=1, the minimum length for LBT is 25us which translates into a minimum of 3, 13, and 25 symbols in the SCS of 120kHz, 480kHz, and 960kHz, respectively. Thus, inserting gaps between the consecutive ROs to account for the LBT is not efficient in 120kHz, 480kHz, and 960kHz PRACH.
Observation 3: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support were not made. 
[bookmark: _Hlk79066620]Proposal 11: For 52.6 – 71 GHz with 120kHz, 480kHz, and 960kHz PRACH, inserting gaps to achieve non-consecutive RACH occasions is not supported. 
Here we propose a scheme based on reserving the COT for the PRACH transmission and further sharing and extending the COT for the PRACH transmission in the consecutive ROs. 
The UEs who perform the LBT successfully and accomplish the PRACH transmission in the previous ROs may initiate a COT that is dedicated to RACH occasions. The initiated COT can then be shared and further extended by the UEs who wish to perform PRACH transmission in the next ROs. As such, the other UEs may extend the COT for LBT-free PRACH transmission in the consecutive ROs.
The COT sharing and extension can be achieved by the blind detection of the UEs or gNB indication.
Proposal 12: For 52.6 – 71 GHz, support sharing and extending the COT for LBT-free PRACH transmission in the consecutive ROs.
Summary
In this contribution, we discussed the issues on initial access aspects. From the discussions, we made following observations and proposals: 
[bookmark: _Hlk79067364]Observation 1. UE needs to access to the parameters in SIB1 for different purposes including ANR and the cell reselection in the CONNECTED or the IDLE/INACTIVE modes, respectively.
Observation 2:  With “Case D” as the SSB pattern, the inter-slot gaps within an SSB burst in 120kHz, 240kHz, and 480kHz SSB are larger than 16us.
Observation 3: In NR-U, introduction of non-consecutive RACH occasions was discussed, but agreements on the specification support were not made. 
[bookmark: _Hlk67922231]Proposal 1. Support Alt 2 on using the CORESET#0/Type0-PDCCH configuration in MIB.
Proposal 2. Consider introducing the parameters for the neighbor cell SIB1 related to CGI reporting, where the time and frequency allocations and the multiplexing patterns are (pre)configured in fixed settings.
Proposal 3: Enhance the initial access operation to support Discovery Burst (DB) and Discovery Burst Transmission Window (DBTW) in unlicensed spectrum operations that require LBT in beyond 52.6GHz spectrum.
[bookmark: _Hlk79065010]Proposal 4: Consider indicating enable/disable of DBTW in initial access operations based on a sync raster offset used by SS/PBCH block.
· Support Option 2) Distinct GSCN used by SSB.
Proposal 5: Consider the enhancements to indicate the mode of operation regarding the enable/disable of the DBTW, on/off of the LBT, and the license regime based on the combination of Sync. raster offset and MSB of controlResourceSetZero.
Proposal 6: Support enhancements on the reference tables in indication of Q parameter for up to 64 SSB beams in initial access operations for unlicensed spectrum in beyond 52.6GHz, e.g., subsamples of the Q parameter.  
· [bookmark: _Hlk79065204]Support Alt A, for the total number of options for the Q parameter to not exceed 4.
Proposal 7: Support Alt 1 for the SSB resource patterns for 480/960kHz SCS SSB blocks. 
Proposal 8: Introduce the enhancements on SS/PBCH block transmission patterns to deliberately include the CORESET#0 and SIB1 in fixed time locations along with the corresponding SS/PBCH block to ensure the channel occupancy as much as possible, in the initial access operations for unlicensed spectrum in beyond 52.6GHz.
Proposal 9: In PRACH configuration, support Option 1 as it is in compliance with NR Rel.16. 
Proposal 10: In PRACH density configuration, support Alt 2 with the same RO density as 120kHz PRACH. Moreover, support further study for higher PRACH slot density for 480kHz and 960kHz PRACH, compared to the 120kHz PRACH. 
Proposal 11: For 52.6 – 71 GHz with 120kHz, 480kHz, and 960kHz PRACH, inserting gaps to achieve non-consecutive RACH occasions is not supported. 
Proposal 12: For 52.6 – 71 GHz, support sharing and extending the COT for LBT-free PRACH transmission in the consecutive ROs.
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