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Introduction
In RAN #90e meeting, a Rel-17 work item for NR operation in a frequency regime between 52.6 GHz and 71 GHz was approved, and the WID was further revised in RAN #93-e [1]. As part of the work item, the study on the physical layer aspects of initial access includes the following:
	· 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. 
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 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.
· 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.
· 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
[bookmark: _Hlk58594589]Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 



The Appendix lists the agreements made in RAN1#104e, RAN1#104b-e, RAN1#105-e, RAN1#106-e, and RAN1#106b-e related to initial access.
In this contribution, based on the WID and the additional RAN1 agreements, we present our views on the initial access aspects for NR operation in the frequency regime between 52.6GHz and 71GHz, including design aspects for:
· SSB
· SSB and CORESET0 multiplexing patterns
· RACH
Discussion
SSB Design Aspects
SSB Numerology
In RAN1#104b-e, the following agreement was made: 
	For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
Note: Strive to minimize specification impact due to the new SCS for SSB


In RAN #92-e, the following agreements were made:
	· 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:
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· 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)
· 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
· 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


To summarize, the following observation can be made:
[bookmark: o01]Observation 1: for FR2-2, the following numerologies are supported for the SSB (in addition to SCS 120 kHz):
· SSB SCS of 480 kHz for initial access case 
· SSB SCS of 480 kHz and 960 kHz for non-initial access case 
· SSB location and SCS are explicitly provided to the UE
· SSB does not configure Type-0 PDCCH
· SSB SCS of 480 kHz and 960 kHz for ANR case
· UE support of SSB SCS of 480 kHz and 960 kHz is optional
[bookmark: _Ref61337171]SSB Pattern
In RAN1#106-e, the following agreement was made:
	For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.




Hence, the agreement is an “SSB slot” design that includes 2 SSB candidates. 
In the RAN1#106b-e, an additional agreement was made regarding the SSB pattern:
	Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.


Due to the larger SCS (hence shorter symbols), the DL/UL switching delay (7.015 µsec [2]) is not trivial and may take more than few symbols: ~ 3 and 6 symbols for 480 and 960 kHz SCS, respectively. Therefore, to account for UL segments within an SSB burst, a considerable number of symbols need to be reserved for DL/UL switching delays.
[bookmark: o02]Observation 2: for larger SSB SCS (480 kHz and 960 kHz), accommodating UL segments within the SSB burst may require accounting for DL/UL switching delays taking considerable number of symbols
In Rel-15, for 120 kHz SCS, short gaps (4 or 8 symbols) and a long gap (36 symbols) are present between the SSBs. For 240 kHz, the same absolute gap lengths are used (i.e., 2x the number of symbols for 120 kHz). This corresponds to ~ 35.7 s or 71.4 s for the short gaps and ~ 321.4 s for the long gap (which occurs every 1 ms).
[bookmark: o03]Observation 3: Rel-15 FR2 SSB patten includes short gaps ~ 35.7 s or 71.4 s and a long gap ~ 321.4 s (every 1 ms)
Regarding the 3 alternatives above:
ALTs A and B: ALT A allows for a 2 slot gap every 8 slots. The gap may be “comfortably” long enough for UL transmissions (including the needed DL/UL switching times) for the 480 kHz SCS but may not be so for the 960 kHz SCS. In addition, the gaps included are not scaled with the SCS, and given that the DL/UL switching delay is defined in absolute time, it makes sense for the gap to be also defined in absolute times, which ALT B does that. Hence, we prefer ALT B.
ALT C: This alternative attempts to maintain the same “long” gap as that of the Rel-15 FR2 SSB pattern which occurs every 1 ms, but it removes the “short” gaps. This option does not allow for UL transmissions before the gap occurs (every 1 ms). 
Hence, to allow for more opportunities to accommodate UL transmissions and URLLC traffic, we slightly prefer ALT B (over ALT C).
Since, no matter which alternative we choose, the gaps of the new 480/960 kHz pattern will not be aligned with the “small” gaps of the Rel-15 FR2 pattern, the starting position of n is not very relevant, and we can start from n = 0, for simplicity. 
[bookmark: p01]Proposal 1: for 480 kHz/960 kHz SSB pattern, support the following alternative:
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· Starting position of n = 0
In RAN#106b-e email discussions [3], the number of candidate SSB positions for SCS 480/960 kHz was discussed and 2 options were proposed: 64 and 128. In the case DBTW is supported for 480/960 kHz, since we believe that the probability of an LBT failure for the SSB is very low, we think that 64 candidate SSB positions is enough and that we should strive to reduce the design complications and have the same design for DBTW signaling as that for 120 kHz.
[bookmark: p02]Proposal 2: if DBTW is supported for 480 kHz/960 kHz SSB, use 64 candidate SSB positions 
DBTW/LBT Related Aspects
In RAN1#106b-e, the following was agreed:
	Working assumption:
Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.

Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.

Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design

Agreement:
For 120kHz SCS, for  values:
· If 2 bits are available in MIB for , at least support {16, 32, 64}
· If 1 bit is available in MIB for , support {32, 64}
· FFS: methods to indicate more  values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value  < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with  = 64. Use of =64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for 


DBTW Aspects
For SCS 120 kHz, due to the highly directive nature of the beams in this FR, we believe that the probability of LBT failures will be very low and the hence there may not be a need to support a large number of candidate SSB positions in a DBTW. With this, we think that 2 candidate SSB positions in a DBTW for a QCL is sufficient (i.e., ). Hence, only 1 bit is needed to signal the .
[bookmark: p03]Proposal 3: for 120kHz SCS, consider using only 1 bit in MIB to indicate the , where:
·   {32, 64}
· subCarrierSpacingCommon is used to signal the 1 bit for 
A transmission may be classified as a short control signal transmission if its duration does not exceed 10 ms within an observation period of 100 ms. For SCS = 480 kHz and 960 kHz, assuming 64 beams and SSB periodicity of 20 ms, the SSB transmission duration satisfies the allowed limit to classify as short control signal transmission. 
Also, given that the SSB beam sweep is very short, combined with the highly directive nature of these beams, the probability of an LBT failure for the SSB is very low. Hence, we do not see a need to support BDTW these SCSs.  
[bookmark: p04]Proposal 4: for SCS 480 and 960 kHz, do not support discovery burst transmission window (DBTW) for SSB 
QCL Derivation Equation
In NR-U, according to TS 38.213, a UE assumes that SSBs that are within a same DBTW (or across DBTWs) are QCL’ed if a value of  is the same among the SSBs.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SSB.
However,  is 3 bits maximum and cannot support all 64 SSB indices. Hence, some modification to the QCL derivation is needed. 
We can consider deriving the QCL assumption using the , where  is the candidate SSB index (can be up to 64).
[bookmark: p05]Proposal 5: for operation with shared spectrum, modify the QCL derivation equation to (), where  is the candidate SSB index
ANR NCGI Reporting
The following agreement was made in RAN #92-e:
	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


The NCGI is used as a global identifier to resolve any possible confusion between cells having the same PCI. The NCGI is sent on SIB1 of the neighbor cell, i.e., the UE (if instructed to report the NCGI) it has to read the neighbor's SIB1 (which is scheduled by the SSB/CORESET0). Current NR support is enough and there may not be a need to have any additional methods to support signaling the NCGI.
[bookmark: p07]Proposal 6: for ANR, do not consider additional methods (compared to current NR) to signal the NCGI
SSB/CORESET0 Multiplexing Aspects
Allowed SCS combinations
The following was agreed in RAN #92-e:
	· 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:
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS
· 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
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).


Based on the agreements, the following observation can be made:
[bookmark: o04]Observation 4: for FR2-2, CORESET0 SCS = SSB SCS for all SCSs
SSB/CORESET0 Multiplexing Patterns
In RAN1#106-e, the following agreement was made:
	For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters


In RAN1#106b-e, the following agreement was made:
	Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design


For higher SCS SSB, beam switching gaps may be needed. This “explicit” beam switching gap may become an overhead and ways to reduce this effect may be desirable. 
[bookmark: o05]Observation 5: for higher SCS SSBs, explicit beam switching gaps may be needed adding additional overhead, hence ways to reduce this overhead may be needed
One of the ways to reduce this overhead is to use multiplexing pattern 3 where the SSB and CORESET0/RMSI are FDMed and beam switching gaps are not duplicated (e.g., between different beam SSBs and between different beam CORESET0’s).
[bookmark: p08]Proposal 7: consider minimizing the overhead of beam switching gaps by supporting multiplexing pattern 3
Another way to consider is grouping (TDMing) the SSB and CORESET0 symbols where the grouping may help reduce the gap overhead/duplication, i.e., control symbols may be multiplexed with SSB in the same SSB slot (example 2 in Figure 1). This design may have several advantages: e.g., beam switching gaps may be minimized, self-contained structure, and generic control symbols may be multiplexed with the SSB. This design is currently supported by one of the multiplexing pattern 1 configurations, i.e.:
	Number of search space sets per slot
	[image: ]
	First symbol index

	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}




[bookmark: _Ref83644713]Figure 1: “SSB Slot” Examples
SearchSpaceZero Configuration
In RAN1#106b-e, the following agreement was made:
	· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (>≥ 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = , or Y=, or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	2.5 X
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	7.5 5 + X
	1
	1
	 0

	10
	7.5 5 + X
	2
	1/2
	 {0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	7.5 5 + X
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved





For higher SCS SSB, beam switching gaps may be needed. Hence using Y =  in the above agreement may be reasonable to allow for such gap. In addition, to maintain the same functionality as the current NR, this configuration may be needed. Hence, we propose to keep this as an option.
For the ‘O’ values, the SSB sweep times for the 480 kHz and 960 kHz SCS may be 1 – 1.25 ms and 0.5 – 0.625 ms, respectively (as discussed in section 2.1.2), compared to 4.75 and 2.25 ms for 120 kHz and 240 kHz SCS, respectively. 
Hence, the values of “X” in the agreement, may be selected from these 2 options:
· Option A: 1.25 ms and 0.625 ms for 480 and 960 kHz, respectively
· Option B: 2.5 ms and 1.25 ms for 480 and 960 kHz, respectively
[bookmark: p09]Proposal 8: for ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the following parameters from the agreement can be used:
· Y = 
· “X” may be selected from these 2 options:
· Option A: 1.25 ms and 0.625 ms for 480 and 960 kHz, respectively
· Option B: 2.5 ms and 1.25 ms for 480 and 960 kHz, respectively 
TDRA for SI PDSCH
In Rel-15, Table 5.1.2.1.1-1 in TS 38.214 defines the applicable PDSCH time domain resource allocation (TDRA) for DCI formats 1_0 and 1_1. For SI-RNTI Type0 common PDCCH search space, the PDSCH TDRA is default A for multiplexing pattern 1 and default C for multiplexing pattern 3. The “S” and “L” values for each is defined in Table 5.1.2.1.1-2 for TDRA default A and in Table 5.1.2.1.1-5 for TDRA default C. 
For SCS 480/960 kHz SCS, the starting symbols of the SSBs within a slot are symbols 2 and 9.
For multiplexing pattern 1, we can consider the configuration where the control symbols are multiplexed with the SSB in the same SSB slot (as shown in example 2 in Figure 1). To support this configuration using K0 = 0, we need to FDM the PDSCH with the SSB, hence the “S” should be the same as that of the SSBs (i.e., 2 and 9). This configuration is available in the current table, so we may not need to update the TDRA A table.
For multiplexing pattern 3, for CORESET0 of 2 symbols, we may need to account for TDRA C “S=4/L=2” and “S=11/L=2” values. TDRA C “S=4/L=2” is supported, but “S=11/L=2” is not. Hence, we need to add this combination if multiplexing pattern 3 is supported. This can be done by utilizing the reserved values in the current table, or by re-defining the complete table for FR2-2 SI-RNTI since the other existing values may not be utilized. 
[bookmark: p10]Proposal 9: for TDRA C for SI-RNTI PDSCH, consider ways to support the values of S = 11 and L = 2 
RACH Design Aspects
[bookmark: _Ref61337278]RO Considerations
The following agreements were made in RAN1#106-e:
	For 480 and 960kHz PRACH:
· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported
· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap

For 480 and 960kHz PRACH,
· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,
· and when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
· FFS:  values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.
· FFS: whether to allow for additional  values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation)

For 480 and 960kHz PRACH:
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



The following additional agreements were made in RAN1#106b-e:
	Conclusion:
Do not support gap between consecutive ROs for 480kHz and 960kHz

Agreement:
Additionally, support PRACH length L=571 for 480kHz

Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.



Considerations for SCS = 120 kHz
In NR Rel-16, up to 8 RACH occasions (RO) can be FDM’ed. For higher bands, as agreed in RAN1#104-e, a longer preamble sequence length of 571 or 1151 may be used for SCS = 120 kHz and if all 8 FDM’ed ROs are configured, the overall BW would be 548 MHz and 1.105 GHz, respectively, which are higher than the 400 MHz maximum BW for SCS 120 kHz. Hence:
[bookmark: p11]Proposal 10: a maximum of 4 and 2 FD multiplexed ROs for SCS = 120 kHz and sequence length = 571 and 1151, respectively
Due to the possible reduction in the maximum number of FDM’ed ROs, more time domain ROs may be needed to maintain the same RACH capacity​. We can have several options to do this:
· Option A: Re-use the existing design but use larger association period​
· This may slow down initial access​ and increase UE power consumption
· Option B: Explicitly add more reference slots in a configuration period in Table 6.3.3.2-4 in TS 38.211​
· Non-trivial spec work/time​
· Option C: Add more reference slots in a configuration period by:
· Alt 1: adding N additional slots every M reference slot​
· Reuse existing Table 6.3.3.2-4 in TS 38.211​ (minimal spec impact)
· N and M can be specified or indicated​
· Example: PRACH Config. Index 0:​
· Current table: Slot number = 4,9,14,19,24,29,34,39​
· New values (N = 1, M = 2): Slot number = 4,5, 9,14,15,19,24,25, 29,34,35,39​
· Alt 2: adding one or more offseted version(s) (offset = L) of the slot number pattern to the existing one​
· Reuse existing Table 6.3.3.2-4 in TS 38.211​ (minimal spec impact)
· L can be specified or indicated and can be either added or subtracted to the existing slot number​
· Example: PRACH Config. Index 0:​
· Current table: Slot number = 4,9,14,19,24,29,34,39​
· New values (L = 2): Slot number = 2,4,7,9,12,14,17,19,22,24,27,29,32,34,37,39​
[bookmark: p12]Proposal 11: for SCS = 120 kHz, if the maximum number of FD ROs are reduced, consider ways to increase the TD ROs (to maintain the same capacity) with minimal specification impact
RA-RNTI Considerations
The RA-RNTI associated with the PRACH occasion in which the preamble is transmitted, is computed as: 
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14)
· t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80)
· f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8)
· ul_carrier_id is the UL carrier used for preamble transmission (0 for NUL carrier, and 1 for SUL carrier)
The calculation above uses t_id < 80 which assumes a 10 ms RAR window and a maximum SCS of 120 kHz (80 slots in a frame). For higher bands and higher SCSs (480 and 960 kHz), the number of RACH slots in a frame = 80. In this case, the number of 480/960 kHz RACH slots per frame is the same as that for 120 kHz (i.e., 1 or 2 slots per reference slot). Hence, we can reuse the same equation with redefining the t_id definition as:
· t_id is the index of the first slot (based on 120 kHz numerology) of the PRACH occasion in a system frame (0 ≤ t_id < 80)
[bookmark: p13]Proposal 12: for SCS = 480/960 kHz, reuse the Rel-15 RA-RNTI equation with redefining the t_id definition as:
· t_id is the index of the first slot (based on 120 kHz numerology) of the PRACH occasion in a system frame (0 ≤ t_id < 80)
Conclusions
In this contribution, based on the WID, we presented our views on the initial access aspects for NR operation in the frequency regime between 52.6GHz and 71GHz, including design aspects for:
· SSB
· SSB and CORESET0 multiplexing patterns
· RACH
The following observations were made:
Observation 1: for FR2-2, the following numerologies are supported for the SSB (in addition to SCS 120 kHz):
· SSB SCS of 480 kHz for initial access case 
· SSB SCS of 480 kHz and 960 kHz for non-initial access case 
· SSB location and SCS are explicitly provided to the UE
· SSB does not configure Type-0 PDCCH
· SSB SCS of 480 kHz and 960 kHz for ANR case
· UE support of SSB SCS of 480 kHz and 960 kHz is optional
Observation 2: for larger SSB SCS (480 kHz and 960 kHz), accommodating UL segments within the SSB burst may require accounting for DL/UL switching delays taking considerable number of symbols
Observation 3: Rel-15 FR2 SSB patten includes short gaps ~ 35.7 s or 71.4 s and a long gap ~ 321.4 s (every 1 ms)
Observation 4: for FR2-2, CORESET0 SCS = SSB SCS for all SCSs
Observation 5: for higher SCS SSBs, explicit beam switching gaps may be needed adding additional overhead, hence ways to reduce this overhead may be needed
The following proposals were made:
Proposal 1: for 480 kHz/960 kHz SSB pattern, support the following alternative:
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· Starting position of n = 0
Proposal 2: if DBTW is supported for 480 kHz/960 kHz SSB, use 64 candidate SSB positions 
Proposal 3: for 120kHz SCS, consider using only 1 bit in MIB to indicate the , where:
·   {32, 64}
· subCarrierSpacingCommon is used to signal the 1 bit for 
Proposal 4: for SCS 480 and 960 kHz, do not support discovery burst transmission window (DBTW) for SSB 
Proposal 5: for operation with shared spectrum, modify the QCL derivation equation to (), where  is the candidate SSB index
Proposal 6: for ANR, do not consider additional methods (compared to current NR) to signal the NCGI
Proposal 7: consider minimizing the overhead of beam switching gaps by supporting multiplexing pattern 3
Proposal 8: for ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, the following parameters from the agreement can be used:
· Y = 
· “X” may be selected from these 2 options:
· Option A: 1.25 ms and 0.625 ms for 480 and 960 kHz, respectively
· Option B: 2.5 ms and 1.25 ms for 480 and 960 kHz, respectively 
Proposal 9: for TDRA C for SI-RNTI PDSCH, consider ways to support the values of S = 11 and L = 2 
Proposal 10: a maximum of 4 and 2 FD multiplexed ROs for SCS = 120 kHz and sequence length = 571 and 1151, respectively
Proposal 11: for SCS = 120 kHz, if the maximum number of FD ROs are reduced, consider ways to increase the TD ROs (to maintain the same capacity) with minimal specification impact
Proposal 12: for SCS = 480/960 kHz, reuse the Rel-15 RA-RNTI equation with redefining the t_id definition as:
· t_id is the index of the first slot (based on 120 kHz numerology) of the PRACH occasion in a system frame (0 ≤ t_id < 80)
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RAN1#104-e Agreements
Agreement:
Send an LS to RAN4 to get input on gap required for gNBs and UEs for beam switching and for UL/DL and DL/UL switching.

Agreement:
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.

Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· 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.
· 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
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported

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)

Agreement:
For 480 kHz and 960 kHz SSB SCS (if agreed)
· Study further on reserving symbol gap between SSB positions with different SSB index (and possibly between SSB position and other signal/channels)
· FFS: whether symbol gap is needed for only 960 kHz or both 480 and 960 kHz.
· Study further on reserving gap for UL/DL switching within the pattern accounting possibility for reserving UL transmission occasions in the SSB pattern
· Study should account for inputs from RAN4

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

Agreement:
If 480 and/or 960 kHz PRACH SCS is supported, RAN1 should study whether or not the current RA-RNTI calculation and PRACH identification in RAR correctly provides unique identification of PRACH.
RAN1#104b-e Agreements
Agreement:
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
· Note: Strive to minimize specification impact due to the new SCS for SSB

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

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

Agreement:
· PRACH configuration for 480/960 kHz SCS (if agreed)
· The minimum PRACH configuration period is 10 ms (as in FR2)
· For RO configuration for PRACH with 480/960kHz SCS,
· FFS: details of how to configure the 480/960 kHz PRACH ROs using [60 or 120 kHz] reference slot considering at least: 
· location of 480/960 kHz PRACH slot per reference slot
· location of duration containing 480/960khz PRACH slot pattern within 10ms
· potential impact to RA-RNTI calculation
RAN1#105-e Agreements
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)

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.

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: Graphical user interface
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· 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)

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
RAN1#106-e Agreements
Conclusion:
RAN1 will continue discussions to develop solutions for supporting DBTW

Agreement:
· For 480 and 960kHz PRACH:
· 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.

Agreement:
· For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, X} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



· Alt 1: X = 8
· Alt 2: X = 9

Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.

Agreement:
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec
· Note: this should be the same as Rel-16 NR-U DBTW lengths.

Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters

Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 

Agreement:
For 480 and 960kHz PRACH:
· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported
· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap

Agreement:
For 480 and 960kHz PRACH,
· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,
· and when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
· FFS:  values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.
· FFS: whether to allow for additional  values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation)
RAN1#106b-e Agreements
Working assumption:
Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz

Conclusion:
Do not support gap between consecutive ROs for 480kHz and 960kHz

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.

Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.

Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.

Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design

Agreement:
Additionally, support PRACH length L=571 for 480kHz

Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.

Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design

Agreement:
For 120kHz SCS, for  values:
· If 2 bits are available in MIB for , at least support {16, 32, 64}
· If 1 bit is available in MIB for , support {32, 64}
· FFS: methods to indicate more  values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value  < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with  = 64. Use of =64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for 
 
Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.
 
Agreement:
· For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (>≥ 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = , or Y=, or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	2.5 X
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	7.5 5 + X
	1
	1
	 0

	10
	7.5 5 + X
	2
	1/2
	 {0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	7.5 5 + X
	2
	1/2
	 {0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved
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