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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN # 92 the extensions to WI [1] for NR operation up to 71GHz were approved. According to [1] an optional numerology (480 kHz) will be supported for initial access in addition to mandatory numerology of 120 kHz:
· [bookmark: _Hlk58583563][bookmark: _Hlk78300286]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.
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
Note 2: UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
In RAN # 92 meeting was decided that the FR2 frequency range to be extended as FR2-1 for 24.25 to 52.6GHz and as FR2-2 for 52.6 to 71GHz.
Initial Access 
The initial access comprises several steps such as synchronization, acquiring system information, random access that requires specification of SS/PBCH block (SSB), CORESET 0, PDCCH for SIB1 and PRACH. In this contribution we address some of the remaining issues related to the initial channel access in beyond 52.6 GHz band.
SS/PBCH Resource Pattern
In RAN1#104 the SS/PBCH with 120kHz SCS time distribution was agreed:
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
We note, that under this agreement, that SS/PBCH at 120 kHz SCS is not transmitted in slots corresponding to n = {4,9,14,19}, where each n value corresponds to two slots gaps between successive SS/PBCH transmission slots. These gaps may be used for low latency traffic, for instance URLLC.  
In RAN1#106 the first symbols of the candidates SS/PBCH for 480kHz and 960kHz sub-carrier spacing were adopted:
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.
This agreement implies that 64 candidates SS/PBCH are confined in 32 slots (not necessarily contiguous in time) with a gap of 3 symbols that can be used for beam switching if necessary. Following the same principle as for SS/PBCH 120kHz SCS, gaps for low latency transmissions should be inserted. For instance, 8 slots @ 480 kHz SCS and 16 slots @ 960 kHz SCS gaps may be considered, which implies different set of n values for each numerology.
Proposal 1: For SS/PBCH transmission at 480kHz and respectively 960kHz use “n” values that correspond to SS/PBCH transmission gaps of 8 slots and respectively 16 slots to allow low latency traffic transmissions.
Control Resource Set Zero – additional set of parameters
In RAN1 #104, companies agreed that {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz.  
The same agreement concluded that {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz and {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz to be conditioned by the support of 480kHz SSB SCS and respectively 960kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB. 
In RAN#92 was decided that “support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB”. This decision implied the support of {120,120} kHz, {480,480} kHz and {960,960} kHz for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS.  As noted in WID, 480kHz and 960kHz are optional numerologies, and therefore there is no need to support further SCS combinations for {SS/PBCH Block, CORESET#0 for Type0-PDCCH}.
[bookmark: _Hlk83193313]Proposal 2: Rel 17 FR2-2 the SS/PBCH and CORESET#0 for Type0-PDCCH should have only the same SCS.
In RAN1#104, the support of SS/PBCH and CORESET#0 for Type0-PDCCH multiplexing pattern 1 and pattern 3 for SCS 120kHz was agreed.
For the SS/PBCH block and CORESET multiplexing 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block.
For pattern 1, a candidate SS/PBCH block index , where , two consecutive slots starting from slot  include the associated Type0-PDCCH monitoring occasions. The UE determines an index of slot  as , where O represents the slots offset between SS/PBCH and CORESET#0. 
In RAN1#106 the support of SS/PBCH and CORESET#0 for Type0-PDCCH multiplexing pattern 1 for SCS 480 and 960 kHz was agreed for [image: ]= {24,48} RBs and [image: ]= {1,2} symbols. The specific offset ‘O’ values were discussed with no conclusion. Three alternatives emerged from the discussions:
FFS: supported values of ‘O’:
· For the support values of ‘O’ (as part of supported combination of {‘O’, number of SS per slot, M, first symbol index} tuple consider at least the following alternatives:
· Alt 1:
· Adopt same Table 13-12 for 120/480/960 kHz SCS
· Alt 2:
· Adopt same Table 13-12 for 120 kHz SCS. For 480 and 960 kHz, re-interpret offsets as O = O’/X1 and O = O’/X2, respectively, where O’ are values of O from Table 13-12.
· FFS for X1 and X2
· FFS on whether it applied to all O’ values or some subset of O’ values
· Alt 3: O is from the set {0, 5, 2.5, 5+2.5} for 120 kHz, {0, 5, 2.5/X1, 5+2.5/X1} for 480 kHz, and {0, 5, 2.5/X2, 5 + 2.5/X2} for 960 kHz. 
Several companies in RAN1#106 noticed that adopting Table 13-12 as Alt 1 suggested may not be suitable for higher SCS because may lead to very large delays (up to 7.5*64 = 480 slots for 960 kHz and 7.5 * 32 = 240 slots for 480 kHz for O=7.5). It was also observed that, as proposed in Alt 3, having values O = {0,5} is necessary to confine the CORESET and SS/PBCH in the same half frame.  The values of X1 and X2 in the Alt 3 can be scaled according to the numerology.
Proposal 3: Use O from the set {0, 5, 2.5, 5+2.5} for 120 kHz, {0, 5, 2.5/X, 5+2.5/X} for 480 kHz, and {0, 5, 2.5/(2*X), 5 + 2.5/(2*X)} for 960 kHz, with X values TBD.
PRACH design 
The following BW values were agreed in RAN4#100 [R4-2115037]:

Agreement: 
For intermediate CBWs between min and max CBWs,
•	Integer multiples of the min CBW for each SCS
o	120 kHz: 100 MHz (min), 400 MHz (max)
o	480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
o	960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
•	FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
•	FFS whether 200MHz CBW is needed for 120KHz SCS

For PRACH design, during RAN1#106 the following agreements were achieved:

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

This agreement leaves open for discussion the support for the PRACH sequence with L=571 for 480kHz SCS, which corresponds to 276.48 MHz. For a 400 MHz CBW this allows only one FD occasion. On the other hand, for L=139 the corresponding BW is 69.12 MHz, which allows 4 FD occasions in the same slot. The ETSI EN 302 567 imposes a RF EIRP output power limit of 40dBm with a PSD 23dBm/MHz.  Thus, the maximum radiated power would require at least 51 MHz of BW at the maximum PSD, which can be achieved with L=139 sequence PRACH.
Proposal 4:  Do not support PRACH length L=571 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 FR2-1 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)
As per the above agreements, the gaps between  at SCS larger than 120kHz occurs naturally as in the following figure [R1-2108589].

[image: ]

Observation 1: 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 FR2-1 generates natural gaps between RO slots at higher SCS.  

We note that the PRACH formats Ax do not have guard time (GT) at the end, only the cyclic prefix (CP) at the beginning.  A CP of 208 samples (shortest CP for Ax formats) at a sampling frequency of 1.23E+08 Hz, correspond to 1.691us, which would be sufficient for a beam switch (less than 100ns) if necessary. 
A UE is not expected to transmit in consecutive PRACH occasions in the same slot. The maximum channel occupancy time (COT) as defined by EN 302 567 is 5ms, which corresponds to 40 slots at 120 kHz SCS.  There two issues that can be noted. The first is that short transmissions of RACH may be considered as short control signaling as defined EN 302 567 and therefore no LBT is necessary prior to their transmission. The second is that even if LBT is necessary before a RACH transmission, given the large duration of a COT with respect to a slot duration, the consecutive LBT trials experience either success or failure and much less likely that one experience failure and the other success. Therefore, it is expected repeated LBT in between successive RO will have a very similar outcome (failure or success). 
In other words, the LBT can be done prior to successive RO and not necessary to have additional LBT between RO because they will likely have the same result.

Proposal 5: Support short control signaling LBT exception for RACH transmissions.

Proposal 6: If when the LBT is required prior to RACH transmissions there is no necessary to add extra gaps between successive RO in the same PRACH slot.

Proposal 7: For 480kHz and 960 kHz SCS reuse Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum, where the slot index is scaled up by 4 and respectively by 8 as per prior agreement. For 120 kHz SCS use the Table 6.3.3.2-4 as is.

How this is solved for NR-U where @30kHxz sym=35.68us and the LBT duration was between 9us to 32 us and the gaps 16, and 25 us. There PRACH validation is considered in [TS 38.213]
“A PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2”
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2



Proposal 8: Update the table 8.1-2 to indicate the necessary Ngap for higher SCS.
RA-RNTI
The RA-RNTI associated with the PRACH occasion in which the Random-Access Preamble is transmitted, is calculated as
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_Id + 14 × 80 × 8 × ul_carrier_Id
· s_id(nStartSymbIndx): the index of the first OFDM symbol of the specified PRACH (0 <= s_id < 14). 
· t_id(slot): index of the first slot symbol of the specified PRACH in a system frame (0 <= t_id < 80)  
· f_id(nFreqIdx): the index of the specified PRACH in the frequency domain (0 <= s_id < 8) 
· ul_carrier_id (nULCarrier): UL carrier used for Msg1 transmission (0 = normal carrier, 1 = SUL carrier)
RA-RNTI takes values between 1 and 17,920.  
After UE PRACH preamble transmission, the Random-Access Response (RAR) procedure takes place. The gNB responds with RAR ("RA Response") message (Msg-2). The message is provided in PDSCH, which is scheduled via DCI Format 1_0. The DCI Format 1_0 is scrambled for initial access with RA-RNTI.
The UE tries to find a DCI Format 1_0 with CRC scrambled by the RA-RNTI corresponding to its RACH transmission. The UE looks for a RAR message for the duration of a configured window of length ra-ResponseWindow.  For this reason, the maximum RA-RNTI value (expressed in symbols) should correspond to the maximum random access response window duration (given in slots in TS 38.331).
A frame duration (10ms) corresponds to 640 slots at 960kHz SCS and 320 slots at 480 kHz SCS. 
It was pointed out in QC contribution, that at high SCSRA-RNTI formula above is inadequate because t_id is based on maximum 80 slots/frame which corresponds to 120 kHz SCS. If in the existing RA-RNTI formula 80 is replaced by 640 the range of RA-RNTI will exceed the allowed range of 65,535 that corresponds to 16 bits. Therefore, to avoid confusions related to the slot index the formula needs to be changed. Several solutions were captured in R1-2108589 on Initial Access – moderator summary.
First, we note that the ra-ResponseWindow was extended in Rel 16 to 160 slots from 80 slots to accommodate possible LBT failure during initial NR-U channel access TS 38.331.
    ra-ResponseWindow-v1610                     ENUMERATED {sl60, sl160}
We can reuse the same RA-RNTI equation in NR Rel-16, where t_id can be extended from 80 to 160, divide the RAR window into N segments (each segment is 160 slots using the used SCS), and signal the segment index in the DCI that schedules the MSG2/B. With such change the RA-RNTI range is extended to 35840.
 The LSB of SFN definition in [TS 38.212, Clause 7.3.1.2] should be updated as follows:
LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by MsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213] if msgB-responseWindow is configured to be larger than 10 ms. The 2 bits represent the index of half frame when the msgB-responseWindow is configured to be larger than 5ms for  SCS = 480 kHz, and respectively represent the index of a quarter of a frame when SCS = 960 and when the msgB-responseWindow is configured to be larger than 2.5ms,
or 2 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared spectrum channel access if ra-ResponseWindow or ra-ResponseWindow-v1610 is configured to be larger than  10 ms for NR-U. The 2 bits represent the index of half frame when the msgB-responseWindow is configured to be larger than 5ms for  SCS = 480 kHz, and respectively represent the index of a quarter of a frame when SCS = 960 and when the msgB-responseWindow is configured to be larger than 2.5ms ; 0 bit otherwise
Proposal 9: For 480kHz and 960kHz use the following formula for RA-RNTI
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 160 × f_Id + 14 × 160 × 8 × ul_carrier_Id
and divide the RAR window in N segments where each segment is 160 slots, and signal the segment index in the DCI that schedules the MSG2/B.
Discussion on DBTW design and signaling 
During RAN1# 106 a working agreement to support 64 SSBs candidates in a half frame was decided, and it will be considered as basis of our design in this contribution.
Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.
During RAN1# 104b-e [4] it was agreed to support discovery burst (DB) for 60 GHz unlicensed band, the support for the while the discovery burst transmission window (DBTW) and additional details were left for FFS.
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 TS 37.213 [9] 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
Discovery burst (DB) is defined for NR-U in TS 37.213 as a DL transmission burst including a set of signals and/or channels confined within a window and associated with a duty cycle. For shared spectrum (<7 GHz) the SS/BCH transmissions are confined in a transmission window, named DBTW, that can take values in {0.5, 1, 2, 3, 4, 5}ms with the default value 5ms (half of frame), starting with the first symbol of the first half of frame. The duration of the discovery burst transmission window is provided per serving cell by DiscoveryBurst-WindowLength.  
More recently, RAN1#106 reached the following agreement:
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.
We note that in the licensed band the SS/PBCH transmissions are expected to follow a strict time pattern as specified in TS 38.313, Clause 4.1. In that case the SS/PBCH block index corresponds to the symbol and slot index where the transmission takes place.  In the shared spectrum (unlicensed bands), however, a rigid pattern for SS/PBCH transmissions is less desirable. Due to possible channel access failures (LBT failures), some of SS/PBCH indexes (transmitted toward some spatial directions for SS/PBCH) may not be transmitted. The DBTW support offers the possibility to repeat SS/PBCH transmissions to specific directions despite LBT failures.
Proposal 10: For FR2-2 120 kHz SCS support SS/PBCH DBTW.
To decide on the DBTW applicability for higher SCS we need to consider the likelihood of LBT failure. It is expected that use of higher SCS, which are associated with wider bandwidth and higher throughput, to be attractive only when the channel contention is reduced, and wider bandwidth is available. These use cases make DBTW less necessary. 
Proposal 11: For 480/960 kHz SS/PBCH DBTW should not be supported.
In RAN#92-e the WID was updated [1] to include the following agreements:
· 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.
With this change the subCarrierSpacingCommon field in MIB is available to be reused for other purposes. For shared spectrum access in <7 GHz the subCarrierSpacingCommon field in MIB together with LSB of ssb-SubcarrierOffset, TS 38.213 , Table 4.1-1, indicate the  value used determine a QCL relationship between different SS/PBCH block indexes according to  or  where  is the candidate SS/PBCH block index.
We note that for 60 GHz band  may not be adequate to be used for QCL relationship because it allows only up to 8 possible different beams (i.e. 8 different QCL-D groups). Instead,  should be used, where  is derived from the combination of the 3 MSB bits of the candidate SS/PBCH block index from PBCH payload bits  as described in [5, TS 38.212] and the 3 LSB bits of a candidate SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH as described in TS 38.211.
Proposal 12: If DBTW is supported use  where  is the candidate SS/PBCH block index to establish a QCL relation between different SS/PBCH indexes. 
We note that both LBT and NoLBT modes for channel access will be supported in FR2-2 as specified in the WID. In this case, one value of combinations subCarrierSpacingCommon field and LSB of ssb-SubcarrierOffset may be reused to indicate the LBT disabled, case when DBTW will be also disabled, for instance combination (0,0). Another option may be to indicate the LBT enable/disable and the DBTW enable/disable in SIB1. For instance, in SIB1 a DBTW length of zero may indicate that DBTW is disabled, or by comparing the value of   in MIB with DBTW length after UE reads SIB1.
Proposal 13: For 120kHz SS/PBCH SCS indicate that DBTW is enabled in SIB1 and indicate LBT disabled either in MIB or in SIB1.
When using a LBT indication in MIB, for instance one value of combinations subCarrierSpacingCommon field and LSB of ssb-SubcarrierOffset, a smaller set of values for   may be considered for instance only three values instead of four e.g. {2,4,8} or {8, 16, 64}, otherwise when LBT is indicated in SIB1, a set of four values may be used for  .
For 480/960 kHz numerologies, because DBTW should not be supported, a single bit should be used to signal to UE either LBT is enabled or disabled.
Proposal 14: For 480/960 kHz SS/PBCH SCS use the field subCarrierSpacingCommon to indicate LBT disabled. 
With regard the extending the NR-U design to FR2-2 120kHz SCS, the SIB1 provides by ssb-PositionsInBurst the candidate SS/PBCH blocks indexes for SS/PBCH blocks that may be transmitted within the discovery burst transmission window  
The ssb-PositionsInBurst consists of [TS 38.331]:
ssb-PositionsInBurst                SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                   OPTIONAL  -- Cond FR2-Only
    },
Where based on TS 38.331:
	groupPresence
This field is present when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to the SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are absent. Value 1 indicates that the SS/PBCH blocks are transmitted in accordance with inOneGroup.

	[bookmark: _Hlk83139177][bookmark: _Hlk83115520]inOneGroup
When maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1, only the 4 leftmost bits are valid; the UE ignores the 4 rightmost bits. When maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1, all 8 bits are valid. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. When maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so on); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so on), and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.



This definition however, for a maximum of 64 SS/PBCH blocks per half frame constraints SS/PBCH blocks in groups of eight, where the active groups can have only same corresponding SS/PBCH indexes active. 
Proposal 15:  Consider whether the ssb-PositionsInBurst definition needs to be updated to support higher SCS SSB.              

[bookmark: _Ref129681832]Conclusion
Proposal 1: For SS/PBCH transmission at 480kHz and respectively 960kHz use “n” values that correspond to SS/PBCH transmission gaps of 8 slots and respectively 16 slots to allow low latency traffic transmissions.
Proposal 2: Rel 17 FR2-2 the SS/PBCH and CORESET#0 for Type0-PDCCH should have only the same SCS.
Proposal 3: Use O from the set {0, 5, 2.5, 5+2.5} for 120 kHz, {0, 5, 2.5/X, 5+2.5/X} for 480 kHz, and {0, 5, 2.5/(2*X), 5 + 2.5/(2*X)} for 960 kHz, with X values TBD.
Proposal 4:  Do not support PRACH length L=571 for 480kHz PRACH.
Observation 1: 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 FR2-1 generates natural gaps between RO slots at higher SCS.  

Proposal 5: Support short control signaling LBT exception for RACH transmissions.

Proposal 6: If when the LBT is required prior to RACH transmissions there is no necessary to add extra gaps between successive RO in the same PRACH slot.

Proposal 7: For 480kHz and 960 kHz SCS reuse Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum, where the slot index is scaled up by 4 and respectively by 8 as per prior agreement. For 120 kHz SCS use the Table 6.3.3.2-4 as is.

Proposal 8: Update the table 8.1-2 to indicate the necessary Ngap for higher SCS.
Proposal 9: For 480kHz and 960kHz use the following formula for RA-RNTI
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 160 × f_Id + 14 × 160 × 8 × ul_carrier_Id
and divide the RAR window in N segments where each segment is 160 slots, and signal the segment index in the DCI that schedules the MSG2/B.
Proposal 10: For FR2-2 120 kHz SCS support SS/PBCH DBTW.
Proposal 11: For 480/960 kHz SS/PBCH DBTW should not be supported.
Proposal 12: If DBTW is supported use  where  is the candidate SS/PBCH block index to establish a QCL relation between different SS/PBCH indexes. 
Proposal 13: For 120kHz SS/PBCH SCS indicate that DBTW is enabled in SIB1 and indicate LBT disabled either in MIB or in SIB1.
Proposal 14: For 480/960 kHz SS/PBCH SCS use the field subCarrierSpacingCommon to indicate LBT disabled. 
Proposal 15:  Consider whether the ssb-PositionsInBurst definition needs to be updated to support higher SCS SSB.              
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