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Introduction
[bookmark: _Hlk510705081]The work item on extending NR operation to frequency bands from 52.6 GHz to 71 GHz was updated at RAN#92-e [1]. Before that 3GPP carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz [2]. In this contribution we continue the discussion on the following objectives of the WID (Note: changes compared to previous version highlighted):
	· 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.




Discussion
Open issues for initial access 
The support of DB and DBTW and related matters has been discussed in past meetings. In this section we consider the remaining open items.
Value range for  
RAN1#107e made the following agreement regarding the  values and signalling:
	Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used




[bookmark: _Hlk94270671]Furthermore, the following agreement was made for the  values in RAN1#106bis-e and RAN1#107e:
	
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 

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)
· [bookmark: _Hlk95226060]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
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.



An LS was sent to RAN2 from RAN1#107e [3], and in RAN2#116bis-e, RAN2 discussed about the use of spare bit, and came to a conclusion that the spare bit should not be used, providing reply LS in [4].
Based on the agreement in RAN1#107e, the us of 2 bits to indicate  in MIB can be revisited if spare bit cannot be used. Hence, it is proposed to limit the supported  values to {32,64}.
[bookmark: _Ref95720614]Proposal 1: Limit the supported  values to {32,64}.
To reflect this, following TP could be adopted to TS38.213-
[bookmark: _Ref95720629]Proposal 2: Adopt following TP to TS38.213 Section 4:
	4.1	Cell search
[text omitted]
Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	16

	scs15or60
	1
	32

	scs30or120
	0
	64

	scs30or120
	1
	reserved






Also the SSB-PositionQCL-Relation-r17 range would need to be adjusted to reflect the  range. 
[bookmark: _Ref95720647]Proposal 3: Range of SSB-PositionQCL-Relation-r17 is restricted to {32,64}.

Assumption for operation without shared spectrum operation
In last meeting the UE expectation for setting the subCarrierSpacingCommon (and spare bit) for licensed band operation was discussed. As the discovery burst is not defined licenced carrier operation (i.e. 37.213 applies only for shared spectrum operation), it would be simpler to avoid definition of DBTW also for licenced band. Following the earlier agreements, and accounting the above discussed RAN2 agreement, it would seem sufficient to determine what is the expected value for subCarrierSpacingCommon.
[bookmark: _Ref95720658]Proposal 4: Account following TP to Section 4.1 of TS 38.213:
	[bookmark: _Toc12021439][bookmark: _Toc20311551][bookmark: _Toc26719376][bookmark: _Toc29894807][bookmark: _Toc29899106][bookmark: _Toc29899524][bookmark: _Toc29917261][bookmark: _Toc36498135][bookmark: _Toc45699161][bookmark: _Toc92093802]4.1	Cell search

[text omitted]
For operation with shared spectrum channel access in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
For operation without shared spectrum channel access in FR2-2, a UE expects subCarrierSpacingCommon = ‘scs30or120’.





DBTW length for 480kHz and 960kHz
RAN1#107e made the following agreement regarding the DBTW length for 480 and 960 kHz: 
	Agreement
For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is removed if Q=8 is not supported. 




As discussed in above section, the  range would need to be further limited, thus there appears no need to extend the DBTW lengths for 480kHz and 960kHz sub-carrier spacing. Also with =32 being the lowest possible value, restricting DBTW lengths to {1.25, 1, 0.75, 0.5, 0.25} could be considered.
[bookmark: _Ref95720594]Proposal 5: Either confirm the DBTW length values to {1.25, 1, 0.75, 0.5, 0.25, 0.125} or, accounting the  range, limit it to {1.25, 1, 0.75, 0.5, 0.25}

In RAN1 meeting #107bis-e the UE assumption for the DBTW length (when not signalled) was also discussed, without reaching a conclusion:
	Proposal# 4-2b
· Conclusion:
· [bookmark: _Hlk95229360]When DBTW is supported, If the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided), UE can assume the DBTW length for all supported SCSs (120/480/960 kHz) in FR2-2 is a half frame.
· Note: This is same as Rel-16 NR-U, and no specification change is needed.




Two alternative approaches were discussed, either to align all cases, and set the assumed DBTW length to 5ms for all sub-carrier spacings, or use 5ms for 120kHz sub-carrier spacing, and 1.25ms for 480kHz and 960kHz. For sake of simplicity we could consider having a common assumption and fix the DBTW length to half-frame when not explicitly signalled.
[bookmark: _Ref92358714]Proposal 6: When DBTW is supported, and the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided), UE can assume the DBTW length for all supported SCSs (120/480/960 kHz) in FR2-2 is a half frame.


Type0-PDCCH CORESET and monitoring configuration
As discussed in past meetings, the RAN1 Type0-PDCCH CORESET configuration is pending on agreements in RAN4 related to synchronisation raster. RAN4 has sent a LS to RAN1 regarding the agreement it has reached in terms of synchronisation raster in [5] with following information:
	Agreement: Consider the different channelization for licensed band(s) and unlicensed band(s)
· Fixed sync raster for unlicensed bands
· Fixed scheme should not be constrained by IEEE channel raster
· Send LS to RAN1 to make sure that RAN1 accommodates the solution already now for both fixed and floating sync raster.
· For the contiguous carrier aggregation, the channel spacing of adjacent channels should be multiple of the larger SCS, i.e., 960KHz, used by two channels/CCs
· Floating sync raster for licensed bands
· Stick to the agreement last meeting for 3 x 17.28MHz as the minimum granularity.
· Refer to gap between adjacent GSCN values is not smaller than 3 x 17.28MHz 
· FFS: Unlicensed bands tries to use the sub-set of sync raster for licensed bands



In following sections we consider the aspects related to Type0-PDCCH CORESET and CSS configurations.
[bookmark: _Ref87009807]Type0-PDCCH CORESET configuration
In this section we analyse and discuss required RB offsets for the CORESET#0 configuration considering both fixed channelization as provided in Appendix A and floating channelization according to [7] accounting the information provided in RAN4 LS [5]. In the analysis we assume SCSs, CORESET#0 sizes and channel bandwidths as described in Table 1.
[bookmark: _Ref92353904]Table 1. Assumptions for used SCSs and channel bandwidths
	SCS [kHz]
	CORESET#0 size [#PRB]
	Channel bandwidth [#PRBs] (95 % SU)

	120
	24
	66 (100 MHz ch.)

	
	48
	66 (100 MHz ch.)

	
	96
	264 (400 MHz ch.)

	480
	24
	66 (400 MHz ch.)

	
	48
	66 (400 MHz ch.)

	
	96
	132 (800 MHz ch.)

	960
	24
	33 (400 MHz ch.)

	
	48
	66 (800 MHz ch.)

	
	96
	132 (1600 MHz ch.)



Range of ARFCN and GSCN for the floating channelization case as shown in Table 2. Based on the evaluation the GSCN for the fixed channelization is shown in Table 11 in Annex A. Further discussion on the GSCN and ARFCN design is provided in [6].
[bookmark: _Ref87005335]Table 2. Assumptions for channel bandwidth and synchronisation and RF raster
	SCS [kHz]
	CORESET#0 size [#PRB]
	Channel bandwidth [#PRBs] (95 % SU)
	Range of GSCN (First – <Step size> – Last)
	Range of ARFCN (First – <Step size> – Last)

	120
	24
	66 (100 MHz ch.)
	24153 < 3 > 24960

	2563333 <2> 2794999
(57050.04 - 70950.00 MHz)

	
	48
	66 (100 MHz ch.)
	
	

	
	96
	264 (400 MHz ch.)
	
	

	480
	24
	66 (400 MHz ch.)
	24157 < 12 > 24949
	2565835 <8> 2792499
(57200.16 - 70800.00 MHz)

	
	48
	66 (400 MHz ch.)
	
	

	
	96
	132 (800 MHz ch.)
	
	

	960
	24
	33 (400 MHz ch.)
	24160 < 6 > 24952
	2565835 <16> 2792491
(57200.16 - 70799.52 MHz) 

	
	48
	66 (800 MHz ch.)
	
	

	
	96
	132 (1600 MHz ch.)
	
	



In Table 3 we provide the required RB offsets for CORESET#0 configuration in the considered scenarios for both fixed and floating channelization assumption. 
[bookmark: _Ref87005356]Table 3. Required RB offsets for different CORESET#0 sizes and sub-carrier spacings.
	SCS [kHz]
	CORESET#0 size [#PRB]
	Required RB offsets fixed channel.
	Required RB offsets floating channel.

	120
	24
	0, 4
	0, 4

	
	48
	0, 14, 28
	0, 14, 28

	
	96
	0, 38, 76
	0, 76

	480
	24
	0, 4
	0,4

	
	48
	0, 14, 28
	0, 14, 28

	
	96
	0, 36, 72, 76
	0, 2, 38, 40, 76

	960
	24
	0, 4
	0, 4

	
	48
	0, 14, 28
	0, 14, 28

	
	96
	0, 36, 72, 76
	[bookmark: _Hlk95721737]0, 36, 72, 76



One can observe from the results in Table 3 that required RB offsets for fixed channelization scheme are typically a subset of the ones required for floating channelization scheme (with the exception of 96RB at 480kHz sub-carrier spacing). Thus, we make the following observations: 
[bookmark: _Ref92360645]Observation 1: Required RB offsets for fixed channelization scheme are typically a subset of the ones required for floating channelization scheme.
[bookmark: _Ref92358751]Observation 2: The following RB offsets can support both fixed and floating channelization:
· 120 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets 0, 38, 76
· 480 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets FFS
· 960 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets 0, 36, 72, 76

For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz there are additional entries left to support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
[bookmark: _Ref92462648]Proposal 7: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
Furthermore, for 480 kHz and 960kHz, after supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), there are four entries left, to support multiplexing pattern 1 with 96 PRB either 1 or 2 symbol duration. Based on the current analysis on the number of needed RB offsets for 480kHz, all together seven RB offsets would be needed for either one or two symbol CORESET#0 duration with 96 PRB allocation for both fixed and floating raster. For the number of symbols with 96 PRB allocation we consider that two symbol allocation would be preferred enabling high AL use, coverage benefit compared to one symbol allocation and PDCCH capacity even when operating with a single beam (multiplexing e.g. SIB1 scheduling and paging in the same spatial direction). Hence, we would propose to focus covering the offsets for the fixed channel raster case for 480kHz case, as it covers both cases for 960kHz case.
[bookmark: _Ref92462728]Observation 3: For 480 kHz and 960kHz, there are entries left in the ‘controlResourceSetZero’ configuration table, to support multiplexing pattern 1 with 96 PRB with 1 or 2 symbol duration, with four RB offsets. There are all together 7 offsets to cover both fixed and floating channel raster options for 480khz. 
[bookmark: _Ref92706266]Proposal 8: For 480 kHz and 960kHz , support multiplexing pattern 1 with 96 PRB with 2-symbol duration, with four RB offsets: 0, 36, 72, 76.
Following the same approach for 120kHz sub-carrier spacing, 96 RB CORESET with 2 symbols could be supported with 3 RB offsets, covering both fixed and floating raster.
[bookmark: _Ref95751065]Proposal 9: For 120kHz, support multiplexing pattern 1 with 96 PRB with 2-symbol duration, with three RB offsets: 0, 38, 76.

It was left open in last meeting whether CORESET RB configuration of 96 RB could be considered. Based on the evaluation results presented above it would seem possible to support the CORESET configuration. Depending on the progress in RAN4, it could be considered to confirm the working assumption for 96 RB support for 120kHz, 480kHz and 960kHz. 
[bookmark: _Ref92358810]Proposal 10: Confirm the support of CORESET#0 with  = {96} for 120kHz, 480kHz and 960kHz sub-carrier spacing.
In below we have presented the corresponding CORESET#0 configuration tables for 120kHz, 480kHz and 960kHz, reflecting the above proposals. For 120kHz case the new values are shown with blue font and underline. For 480kHz and 960 kHz, also the support of multiplexing pattern 3 has been illustrated. 
Table 4: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	7
	3 
	48
	2
	48

	8
	1
	48
	1
	0

	9
	1
	48
	2
	0

	10
	1
	48
	1
	28

	11
	1
	48
	2
	28

	12
	1
	96
	2
	0

	13
	1
	96
	2
	38

	14
	1
	96
	2
	76

	15
	Reserved
	
	
	






Table 5: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1 
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1 
	48
	2
	14

	6
	1 
	48
	1
	28

	7
	1 
	48
	2
	28

	8
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	9
	3 
	24
	2
	24

	10
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	11
	3 
	48
	2
	48

	12
	1
	96
	2
	0

	13
	1
	96
	2
	36

	14
	1
	96
	2
	72

	15
	1
	96
	2
	76




Table 6: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {960, 960} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1 
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1 
	48
	2
	14

	6
	1 
	48
	1
	28

	7
	1 
	48
	2
	28

	8
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	9
	3 
	24
	2
	24

	10
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	11
	3 
	48
	2
	48

	12
	1
	96
	2
	0

	13
	1
	96
	2
	36

	14
	1
	96
	2
	72

	15
	1
	96
	2
	76






Conclusion
In this contribution we discussed remaining open aspects related to the initial access mechanisms for beyond 52GHz deployments for NR. Based on the discussion we made the following observations and proposals. 
Based on the RAN2 feedback we propose for the  range:-
Proposal 1: Limit the supported  values to {32,64}.
Proposal 2: Adopt following TP to TS38.213 Section 4:
	4.1	Cell search
[text omitted]
Table 4.1-2: Mapping between the combination of subCarrierSpacingCommon and spare to  for operation with shared spectrum channel access in FR2-2
	subCarrierSpacingCommon
	spare
	

	scs15or60
	0
	16

	scs15or60
	1
	32

	scs30or120
	0
	64

	scs30or120
	1
	reserved






Proposal 3: Range of SSB-PositionQCL-Relation-r17 is restricted to {32,64}.

Further on the field values assumptions for operation without shared spectrum operation we propose:

Proposal 4: Account following TP to Section 4.1 of TS 38.213:
	4.1	Cell search

[text omitted]
For operation with shared spectrum channel access in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
For operation without shared spectrum channel access in FR2-2, a UE expects subCarrierSpacingCommon = ‘scs30or120’.




On the DBTW lengths: 
Proposal 5: Either confirm the DBTW length values to {1.25, 1, 0.75, 0.5, 0.25, 0.125} or, accounting the  range, limit it to {1.25, 1, 0.75, 0.5, 0.25}
Proposal 6: When DBTW is supported, and the DBTW length is not configured (i.e. discoveryBurstWindowLength is not provided), UE can assume the DBTW length for all supported SCSs (120/480/960 kHz) in FR2-2 is a half frame.
On the RB offsets for CORESET#0 configuration:
Observation 1: Required RB offsets for fixed channelization scheme are typically a subset of the ones required for floating channelization scheme.
Observation 2: The following RB offsets can support both fixed and floating channelization:
· 120 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets 0, 38, 76
· 480 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets FFS
· 960 kHz SCS
· 24 PRB CORESET#0: RB offsets 0, 4
· 48 PRB CORESET#0: RB offsets 0, 14, 28
· 96 PRB CORESET#0: RB offsets 0, 36, 72, 76

Proposal 7: For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
Observation 3: For 480 kHz, there are entries left in the ‘controlResourceSetZero’ configuration table, to support multiplexing pattern 1 with 96 PRB with 1 or 2 symbol duration, with four RB offsets.
Proposal 8: For 480 kHz and 960kHz , support multiplexing pattern 1 with 96 PRB with 2-symbol duration, with four RB offsets: 0, 36, 72, 76.
Proposal 9: For 120kHz, support multiplexing pattern 1 with 96 PRB with 2-symbol duration, with three RB offsets: 0, 38, 76.
On the CORESET#0 bandwidth configuration:
Proposal 4: Confirm the support of CORESET#0 with ={96} for 120kHz and 480kHz sub-carrier spacing.
Observation 4: For 960kHz sub-carrier, support of CORESET#0 with ={96} could be confirmed once the needed RB offsets are defined.
Proposal 10: Confirm the support of CORESET#0 with  = {96} for 120kHz, 480kHz and 960kHz sub-carrier spacing.
Based on the proposals following Type0-PDCCH CORESET configuration tables are defined: 
Table 7: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	7
	3 
	48
	2
	48

	8
	1
	48
	1
	0

	9
	1
	48
	2
	0

	10
	1
	48
	1
	28

	11
	1
	48
	2
	28

	12
	1
	96
	2
	0

	13
	1
	96
	2
	38

	14
	1
	96
	2
	76

	15
	Reserved
	
	
	






Table 8: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1 
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1 
	48
	2
	14

	6
	1 
	48
	1
	28

	7
	1 
	48
	2
	28

	8
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	9
	3 
	24
	2
	24

	10
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	11
	3 
	48
	2
	48

	12
	1
	96
	2
	0

	13
	1
	96
	2
	36

	14
	1
	96
	2
	72

	15
	1
	96
	2
	76




Table 9: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {960, 960} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1 
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1 
	48
	2
	14

	6
	1 
	48
	1
	28

	7
	1 
	48
	2
	28

	8
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	9
	3 
	24
	2
	24

	10
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	11
	3 
	48
	2
	48

	12
	1
	96
	2
	0

	13
	1
	96
	2
	36

	14
	1
	96
	2
	72

	15
	1
	96
	2
	76
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Appendix A
For fixed channelization we used the following principles
· Select lowest possible ARFCN point for the first RF channel in the frequency range 57-71 GHz for each SCS and bandwidth pair
· {120 kHz, 100 MHz}, {120 kHz, 400 MHz}
· {480 kHz, 400 MHz}, {480 kHz, 800 MHz}, {480 kHz, 1600 MHz}
· {960 kHz, 400 MHz}, {960 kHz, 800 MHz}, {960 kHz, 1600 MHz}, {960 kHz, 2000 MHz} 
· Minimize distance between adjacent RF channels by having
· Distance between center of the channels being integer multiple of 960 kHz
· Guard bands of different RF channels are not overlapping
· For 100MHz channel bandwidth the channel raster step is minimized
· For 400MHz, 800MHz, 1600MHz and 2GHz channel bandwidths the channel raster locations are aligned to enable smooth CA operation and minimize the gap between channels
· Note: Only the cell-defining SSB of the PCell is always on the sync raster.

[image: ]
Figure 1 Principle of channel allocation in fixed channelization. 
Table 10 Center frequency of 1st channel in 57-71 GHz band and channel raster step size
	SCS [kHz]
	Bandwidth [MHz]
	1st reference freq. [Hz]
	Channel raster step [Hz]

	120
	100
	57050040000
	100800000

	120
	400
	57200040000
	400320000

	480
	400
	57200040000
	400320000

	480
	800
	57400020000
	80064000

	480
	1600
	57800040000
	160128000

	960
	400
	57200040000
	400320000

	960
	800
	57400020000
	800640000

	960
	1600
	57800040000
	1601280000

	960
	2000
	58000020000
	2001600000






[bookmark: _Ref95750140]Table 11 GSCNs in fixed channelization
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